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 Figure 1. Construction Site, Bangladesh 
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Project Overview  
 

Project Duration : One year 

Funding Awarded : US $43,000 for one year (2017/18). 

Key organisations 
involved 

: The University of Newcastle, Australia; University of Dhaka, 
Bangladesh; BRAC University, Bangladesh and Tribhuvan 
University, Nepal. 

 

Project Summary 

This project explores the opportunities and challenges compliance to safe building codes in the 
current contexts of Bangladesh and Nepal, to achieve increased disaster resilience. Recent disasters in 
both countries highlight that non-compliance to building codes is one of the significant causes of 
building-related disasters in South Asia. Increased institutional and community awareness to the 
importance of safe building codes presents an opportunity to explore barriers and enablers to 
compliance. Building codes do exist in the two countries, but compliance is generally lacking or 
limited, especially in the widespread informal building sector. The informal building sector engages in 
construction which lacks code compliance due to a deficiency in the understanding of or limited 
access to the codes and/or economic pressures. The project was approached in two stages. Stage 1 
involves a comprehensive literature review to identify potential solutions and gaps in terms of disaster 
resilience. Stage 2 reports on the results of semi-structured interviews and focus group discussions 
enabling stakeholders to identify a range of challenges and opportunities for facilitating voluntary 
compliance to safe building codes. The outcomes of the stages are then combined to address the need 
for understanding how building codes might be more widely adopted to enable disaster resilience.  

 

Keywords: disaster resilience, safe building codes, grey building codes, building code compliance. 

 

Project outputs and outcomes 

The project had the following key outputs: 

• Global literature review on building codes and disaster resilience. 

• Local literature reviews on building codes and disaster resilience in Bangladesh and Nepal. 

• An extensive bibliography on literature relevant to the project’s topic. 

• Three consultative and experiencing-sharing workshops in Bangladesh and Nepal attended by 
project collaborators and research assistants, as well as key local stakeholders and 
policymakers. 

• Consultations with a wide range of local stakeholders in Bangladesh and Nepal, allowing 
collection of data for the project. 

• “Grey Building Handbook” for low-income, informal sector builders, which can be utilised as 
an illustrated training manual. 
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• Translated versions of the “Grey Building Handbook” in Bengali and Nepali, the languages of 
the project countries. 

• A video on the project highlighting and illustrating its key aspects. 

• A project website portal through the CIFAL Newcastle website. 

• A journal paper based on the project (see Ahmed et al., 2018 in the references). Other journal 
papers are being developed for future publication. 

All these outputs have been featured or incorporated within this report. 

For a project such as this, most of the outcomes become evident over a period of time, particularly the 
utilisation of the “Grey Building Handbook” for local level capacity building, and dissemination of 
the project report to policymakers and stakeholders to improve their work in this field. After project 
completion, the project video will be uploaded on YouTube and other social media outlets, which will 
allow understanding its outcome in terms of audience viewing and appreciation. Some of the key 
outcomes evident in the short term include: 

• Capacity building of a number of early career researchers who had very little or no experience 
in research projects of this nature and scope, which can be expected to contribute to their 
future research and professional work. 

• Inter- and intra-country linkages between universities and researchers, who were not known 
to each other before – an outcome in terms of forging long-term connections for possible 
future partnerships and collaborations, both locally and regionally. 

• Connections were established with key policymaking institutions in the two project countries, 
namely RAJUK (Dhaka City Development Authority), Bangladesh, and Ministry of Urban 
Development, Nepal, both key actors in the field of building codes. Their active interest and 
engagement in the project workshops indicate potential for them to espouse the project’s 
approach to voluntary compliance in their institutions.   

 

Potential for further work 

This project pointed to further research directions to broaden the understanding of the multi-faceted 
topic of building codes compliance, which includes: 

• Developing options for retrofitting or strengthening old buildings, following to the extent 

possible the construction standards as prescribed in the building codes of the respective 

project countries. 

• Stakeholder and policy mapping for better understanding of possible roles in the integration 

of building codes and building regulations. 

• Exploration of community perceptions of risk and willingness for voluntary compliance, and 

the incentives and policy environment required for it. 

• Developing methods of raising public awareness and the channels and stakeholders that might 

be effectively involved for that purpose. 

• Understanding the role of social media in how it might be utilised to promote widespread 

compliance to building codes and regulations. 
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• Investigation of the role of the private sector, and how effective partnerships can be forged

between the public and private sectors, and civil society.

Publications 

Ahmed, I., Gajendran, T., Brewer, G., Maund, K., von Meding, J. and MacKee, J. (2018). Compliance 
to Building Codes for Disaster Resilience: Bangladesh and Nepal. Procedia - Engineering, 212, 
986-993. 

Pull quote 

“Safe buildings can save lives; tragedies that we have seen in these countries in the recent past need 
not happen. What is required are building codes that are appropriate and affordable for the vast 
majority of low-income people in South Asian countries.” 

- Dr Iftekhar Ahmed, Project Proponent, in an interview by CIFAL Newcastle for inclusion in the 
project website. See: https://www.newcastle.edu.au/about-uon/governance-and-leadership/faculties-
and-schools/faculty-of-engineering-and-built-environment/cifal/projects/projects-apn
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Figure 2. Construction site, Nepal 
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1. Introduction 
1. Project Summary 

The intent of this project was to explore the opportunities and challenges of how compliance to 
voluntary safe building codes can be facilitated in the current contexts of Bangladesh and Nepal 
(Figures 1 and 2) for increased disaster resilience in South Asia, focusing on two countries of the 
region: Bangladesh and Nepal. Recent disasters in both countries highlighted that one of the 
significant causes of the problem lies in non-compliance to building codes. Such disasters have 
brought institutional and community awareness of the importance of safe building codes, presenting 
an opportunity to explore barriers and enablers to compliance. Building codes do exist in the two 
countries, but compliance is generally lacking or limited, especially in the widespread informal 
building sector. The informal building sector engages in construction which lacks code compliance 
due to a deficiency in the understanding of or limited access to the codes and/or economic pressures. 
Thus this project addressed the need for understanding how these codes might be more widely 
adopted to enable disaster resilience.  

Collaboration between four universities; The University of Newcastle, Australia, University of Dhaka, 
Bangladesh, BRAC University, Bangladesh and Tribhuvan University, Nepal focused on four 
significant areas:  

[1] Sharing the understanding that evidence-based knowledge is a critical component in the 
commitment to local action 

[2] Institutional and community awareness of the importance of compliance with/barriers to 
enforcement of codes  

[3] Fostering communities of collaborative practice  

[4] Subsequent development of local and international dissemination networks 
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Figure 3. Rapidly urbanising contexts of Nepal (above) and Bangladesh (below) with very limited compliance to building 

codes and regulations 
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2. Project description 

a. Research problem 

The generation of scientific knowledge on building and construction continues globally, however the 
application to disaster risk reduction remains limited. In low-income countries within South Asia 
specifically, building code frameworks are generally inadequate, reflecting the situation in the case 
study countries selected for this project – Bangladesh and Nepal. The bulk of buildings in these 
countries are constructed informally without adherence to building codes and rough estimates indicate 
that well over 80 percent of housing in these low-income South Asian countries is built using informal 
construction (UN-HABITAT, 2010; World Bank, 2007). There is very little or no application of 
building codes in informal sector construction. Even in the very small proportion of formal sector 
housing, adherence to building codes is generally lacking or limited at best (see Figure 3). Unlike 
procedures in developed countries, building codes are not well-integrated into building and planning 
regulations in these low-income countries. Both Bangladesh and Nepal have building codes (DUDBC, 
2005; HBRI, 2015), but enforcement and compliance face significant challenges and the codes serve 
mainly as good practice guidelines. Ultimately, the responsibility for compliance is up to 
professionals, builders or authorities to follow them. 

It is understandable that developing countries such as Bangladesh and Nepal would face constraints in 
implementing building codes. Beyond the oft-cited issues of enforcement and corruption, affordability 
is a key constraint for the vast bulk of the population that builds informally. The codes provide good 
practice guidelines often based on developed country models and can thus be onerous and difficult to 
implement in the socio-economic context of South Asia. The codes also include guidelines for safety 
to enable buildings to be disaster resilient – these hazard-related codes can be termed as ‘safe building 
codes’ to differentiate them from codes that deal with other aspects of construction (see for example, 
Library of Congress, 2015). At a bare minimum, if only the safe building codes are followed, a level 
of disaster resilience can be achieved. To support this process, a ‘grey’ document or guidance 
handbook is required, locally contextualised and achievable within the socio-economic constraints of 
developing countries:  a key output of this project. The handbook produced as part of this project 
includes a set of options to meet varying economic and environmental conditions, and extensively 
uses visual material for ease of comprehension and communication. The handbook has been translated 
to Bengali and Nepali for effective local dissemination. 

Both Bangladesh and Nepal face disaster risk from various types of hazards including earthquakes, 
floods, windstorms and landslides. Nepal endured severe earthquakes recently in 2015 (Amos, 2015), 
where the common adage “Earthquakes don’t kill people, buildings do” (Stockton, 2015; UNOPS, 
2013) was visibly and tragically apparent. Although Bangladesh has not experienced a major 
earthquake in recent times, strong tremors often occur, creating public fear (Hannam, 2016; USGS 
2012; The Daily Star, 2016); a massive earthquake is a real and significant possibility (Hays, 2016). 
Bangladesh is also frequently affected by floods and cyclones, for example recently in 2016 by 
Cyclone Roanu (Australian Broadcasting Corporation, 2016a). Both these countries are also severely 
threatened by climate change with increasing magnitude and frequency of hazards including new 
types of hazards such as extreme heat and cloudbursts, likely to exacerbate the impact of disasters. 
This is a significant global change issue. While earthquakes are not linked to climate change unlike 
hydro-meteorological disasters (e.g. floods, cyclones), their impacts experienced particularly in cities 
in a rapidly urbanising world have implications for global change (see for example ESSP, 2006; 
Steffen et al., 2004). The interpretation of global change aligns with APN’s definition as outlined in 
its 4th Strategic Plan that urban disasters are “human induced processes” and in an increasingly urban 
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world their cumulative impacts “are significant at a global scale” (Asia-Pacific Network for Global 
Change Research, 2015).  

Disasters exact a severe toll on buildings; in addition to damage and loss of assets in countries that 
can barely afford them, loss of human lives is most tragic and irreparable. The avoidance of building 
regulations and the lack of adherence to building codes mean that it does not always require a hazard 
to result in a disaster – the collapse of the Rana Plaza garment factory in Bangladesh in 2013, killing 
more than 1,100 people—mainly female garment workers—and injuring another 2,500, illustrates this 
point (IGLHR, 2014). Such human-induced disasters, often a result of rapid and unplanned 
urbanisation linked to globalisation, is again a global change issue. Indeed, increasing risk to disasters 
and climate change impacts is a key aspect of contemporary global change, which this research 
project explores through the topic of building codes for disaster resilience.   

The devastating, and high-profile, disasters mentioned above including the Nepal earthquakes and 
Bangladesh building collapse have raised local awareness on the importance of safe buildings. They 
have spurred significant institutional and community interest and activity in both these countries on 
disaster resilient construction and safe building codes, in the face of public fear and anxiety, as 
discussed later in the case studies (Chapters 3 and 4). It does appear that there might be an opportunity 
for voluntary compliance to safe building codes beyond the necessity of policing and institutional 
enforcement. It is reported in the case studies that some municipalities in Nepal and some real estate 
developers in Bangladesh are voluntarily following building codes, representing a gradual paradigm 
shift. It was therefore a relevant and opportune time to undertake this project with the purpose of 
exploring the research problem relating to understanding the opportunities and challenges of 
facilitating compliance to safe building codes. 

 

b. Research questions 

Given the widespread lack of compliance to building codes in the case study countries of Bangladesh 
and Nepal and consequent disaster impacts leading to a growth of interest in safe building codes, a 
key exploratory research question and sub-questions were identified. 

 

 

 

Key Research Question: 

 

 

How can compliance to voluntary safe building codes be facilitated  
in the current contexts of Bangladesh and Nepal  

for increased disaster resilience? 
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The following Sub-questions - were framed to deliver an answer to the main research question: 

 

• What are the strengths and weaknesses in terms of disaster resilience of building codes 

globally, and specifically in the project countries? 

 

• What knowledge and insights can be gained from institutional and community 

stakeholders in the project countries on opportunities and challenges for facilitating 

compliance to safe building codes? 

 
 

• What practice-and-policy guidelines are required to facilitate voluntary compliance and 

implementation of safe building codes? 

  

 

 

The research problem is complex, multi-faceted and deeply entrenched in socio-economic, political 
and cultural conditions and has taken root over a long period of time. To address these issues would 
require social transformation of a profound nature, and at this point in time perhaps only the small 
beginnings of such transformation are evident. The research therefore does not provide quick-fix and 
easy solutions, but identifies a probable and plausible trajectory for the small beginnings of social 
transformation that may realise a greater and more widespread voluntary compliance of safe building 
codes over the long term.  

c. Rationale for context focus 

Within the Asia-Pacific region, South Asia stands out in terms of low economic and human 
development; after Sub-Saharan Africa, it is the least developed region in the world (UNDP, 2015; 
World Bank, 2016). The region is also highly vulnerable to disasters (Gaiha et al., 2010). A quarter of 
the world’s population live in South Asia (World Bank, 2016) and it is one of the most densely 
populated regions of the world, compounding the significance of undertaking research in this region.  

The impacts of disasters in the smaller South Asian countries are pronounced and recovery difficult 
because of their lower socio-economic development compared to the largest South Asian country, 
India (Sarma, 2015). The scope of this research project is focused on some of the smaller South Asian 
countries, namely Bangladesh and Nepal, but offers lessons relevant to the wider region. Transfer of 
lessons and cross-learning can be achieved between these countries due to the great extent of 
similarity in socio-economic conditions. Some of these countries including Bangladesh and Nepal are 
disaster hotspots and recent events have instigated an interest in safe building codes, therefore 
allowing cross-learning between nations to achieve disaster resilience.  
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d. Objectives 

• Review global and local literature in the project countries including building codes and 
regulations to identify potential opportunities and gaps in terms of disaster resilience; 

• Engage in consultations with key stakeholders at institutional and community levels to 
understand challenges and opportunities for facilitating voluntary compliance to safe 
building codes; 

• Produce practice-and-policy guidelines for facilitating voluntary compliance and 
implementation of safe building codes extending to informal sector buildings; 

• Involve early career researchers in the project countries to meet the above objectives and 
thereby build local research capacity; 

• Explore possibilities of forming networks and cross-learning between the project countries 
and wider regional and international knowledge dissemination. 

 

3. Methodology 

The methodology employed a qualitative exploratory research design, linked to the main research 
question: 

 How can compliance to voluntary safe building codes be facilitated in the current contexts of Nepal 
and Bangladesh for increased disaster resilience? 

To answer this question a qualitative exploratory methodology was adopted as it assists to “develop as 
thick and rich as complete an account of the phenomenon under investigation” (Quinlan, 2011, p. 
420). The intent of this research is well aligned with such an approach given it explores the subjective 
experiences and realities of specialist practitioners to understand the phenomenon.  

The research methodology was approached in two stages with the intent to understanding safer 
building codes adoption in two South Asian countries, Bangladesh and Nepal:  

Stage 1 involved development of a comprehensive literature review. Both academic and grey 
literatures were reviewed to identify potential solutions and gaps in terms of disaster resilience. 

Stage 2 involved semi-structured interviews and focus group discussions to identify a range of 
challenges and opportunities for facilitating voluntary compliance to safe building codes.  

 

To seek answers to the main research question, a set of descriptive sub-questions were posed allowing 
discovery of the nature and characteristics of the phenomenon explored by the main research question. 
The descriptive studies employed a range of empirical methods including case studies, interviews, 
focus group discussions and project workshops, utilising participatory and consultative data collection 
tools. The stakeholder consultations in the project countries and project workshops were prime 
vehicles for employing these methods and tools. 

The empirical stage of the project was substantial, and informed and complemented by literature 
reviews at different levels including global and local. Because of the exploratory nature of the 
research, the global literature review was also exploratory and cast a wide net to capture inter- and 
transdisciplinary perspectives. However, the specific nature of the project with its focus on the built 
environment and disaster resilience allowed defining the boundaries of the literature review. At the 
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local level, the literature reviews were more focused on the specific topic of building codes in the 
project country contexts. 

 

Activities undertaken 

The project consisted of the following key activities to achieve the project outcomes: 

• At the project outset, the University of Newcastle (UoN) team in Australia undertook a global 

literature review. Although focusing on the developing world context, the review also 

examined the challenges encountered and strategies adopted to integrate building codes into 

the regulatory framework more widely, particularly safe building codes. The global literature 

review is included in this report in Chapter 2. 

• Concurrently, the project partners – University of Dhaka (DU) and BRAC University (BU) in 

Bangladesh and Tribhuvan University (TU) in Nepal – built up a local database of literature 

on building codes, including national building code documents. 

• The status of the above activities was presented and analysed at an ‘Introductory Workshop’ 

in Kathmandu, Nepal on 8-10 November 2017 (Figure 4), a project workshop allowing 

formulation of strategic tools for stakeholder consultations and data collection in the 

subsequent stages of the project (see appendix). 

• The project partners undertook institutional and community stakeholder consultations and 

data collection in their respective countries to identify opportunities, challenges and options 

for promoting safe building codes, particularly in the informal building sector, using tools 

developed together with UoN. 

• An ‘Interim Workshop’ was then held in Dhaka, Bangladesh, on 23-25 April 2018 (Figure 5). 

This project workshop was held to review the findings of the stakeholder consultations and 

data collection, identify achievements and gaps, and plan for subsequent activities (see 

appendix). 

• Deriving from the discussions and feedback at the ‘Interim Workshop’, the project partners 

finalised their country reports. These reports are included in this report as case studies (see 

Sections 2 and 3) and informed the production of this final report. 

• Based on the country reports and global literature review, a “Grey Building Handbook” was 

produced by the UoN team, targeted specifically for the informal building sector in the project 

countries. The handbook was translated into and published in Bengali and Nepali for 

dissemination locally in the two project countries. The handbook is included with this report 

as an appendix.  

• A final project workshop was held in Pulchowk Campus, Institute of Engineering, Tribhuvan 

University, Lalitpur, Nepal on 28-30 August 2018 (Figure 6), where the findings of the 

project from the three countries – Australia, Bangladesh and Nepal – were presented and 
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reviewed, and future long-term planning was carried out. Filming was also undertaken for 

production of a video on the project. The first day included presentations on the three country 

reports, as well as the draft final report. The “Grey Building Handbook” (see appendix) was 

also launched, including the translated Bengali and Nepali versions. There were also high-

profile presentations from the Ministry of Urban Development and the Dean, Institute of 

Engineering, Tribhuvan University, Nepal. The second day involved long-term planning 

beyond the project conclusion including publications, participation at conferences and further 

research collaborations. There was a field visit the third day to earthquake-devastated areas on 

the outskirts of Kathmandu, where reconstruction projects were ongoing, particularly the UN-

Habitat supported project in the historic city of Bungamati. A regional workshop in the future 

to share the project’s findings was planned and support for that will be sought from the World 

Bank, following from preliminary communications. 

• A website dedicated to the project was created through the CIFAL-Newcastle Centre for 

Resilience and Sustainable Development, and the project deliverables are freely available 

from this website for wider dissemination (see: https://www.newcastle.edu.au/about-

uon/governance-and-leadership/faculties-and-schools/faculty-of-engineering-and-built-

environment/cifal/projects/projects-apn). In addition, the project activities were reported on 

the CIFAL-Newcastle website (see appendix) and widely promoted. 

• A dissemination video has been produced and will be made available on YouTube and also 

uploaded on the project website. 

• A research paper derived from the project was presented at the 7th International Conference on 

Building Resilience, Bangkok, 2017, and published in a peer-reviewed journal (Ahmed, I., 

Gajendran, T., Brewer, G., Maund, K., von Meding, J. & MacKee, J. (2018) “Compliance to 

Building Codes for Disaster Resilience: Bangladesh and Nepal”, Procedia - Engineering, vol. 

212). Other publications are in the process of being produced. 

• Possibilities are being explored based on the interest indicated by the World Bank and CIFAL 

Newcastle to support and help run a wider regional workshop as part of a dissemination 

strategy and to seek future research opportunities. 

https://www.newcastle.edu.au/about-uon/governance-and-leadership/faculties-and-schools/faculty-of-engineering-and-built-environment/cifal/projects/projects-apn
https://www.newcastle.edu.au/about-uon/governance-and-leadership/faculties-and-schools/faculty-of-engineering-and-built-environment/cifal/projects/projects-apn
https://www.newcastle.edu.au/about-uon/governance-and-leadership/faculties-and-schools/faculty-of-engineering-and-built-environment/cifal/projects/projects-apn
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Figure 4. Introductory project workshop held in November 2017 in Nepal 

Figure 5. Interim project workshop held in April 2018 in Bangladesh 
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4. Project relevance 

Relevance to APN’s Fourth Strategic Plan 

The project relates to APN’s Fourth Strategic Plan (2015-2020) by promoting cooperation between 
APN member countries to address a serious global change issue— disaster risk—and generate 
benefits in terms of regional knowledge-sharing. Disaster risk is a global change issue linked to 
climate change and human activities altering the earth’s surface, hence relevant to APN’s mission. As 
discussed below, the project addressed all the four areas of APN’s Action Agenda:  

• The project responded directly to one of the key areas of APN’s Research Agenda—Risk 
Reduction and Resilience—and focused on two low-income disaster-vulnerable countries in 
the Asia-Pacific, Bangladesh and Nepal. Australia is also an APN member and for this 
project, Australia collaborated with the other two member countries in this regional research 
project. Although this project focused on the specific field of the built environment, the nature 
of the research involved interdisciplinary collaboration between architecture, construction 
management, engineering, law and social sciences, and transdisciplinary collaboration by 
linking academia with civil society, government agencies and the private sector (e.g. real 
estate developers). While bearing a relationship with some of the indicative research topics in 
the ‘Risk Reduction and Resilience’ key area, such as revisiting current disaster risk 
management strategies and integrating disaster risk reduction in regional (and urban) 
planning, this project offers a unique research topic for APN to broaden its portfolio.  

• The Capacity Development Agenda was an important element in this project in several ways. 
Firstly, it produced guidelines informed by safe building codes that will be applicable for 
training of local construction workers and informal sector builders, and more broadly of 
personnel from government agencies and NGOs involved in the disaster resilience field. 
Secondly, early career researchers were engaged in all three project countries, providing a 
valuable capacity building opportunity through working on this regional and international 
research project. Finally, the involvement of CIFAL Newcastle—with its own strong capacity 
development agenda—meant that the project outcomes will be utilised for wider training and 
exchange of learning. CIFAL is engaged in other capacity building initiatives in several 
countries in Asia and also in the Pacific region, therefore the findings of this project will 
support regional capacity building beyond the project countries. Additionally, the World Bank 

Figure 6. Final project workshop held in August 2018 in Nepal 
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is expected to support a regional workshop to disseminate the project results, which will also 
promote and contribute to regional capacity building initiatives.  

• In line with activities suggested by APN that meet its Science-Policy Agenda, this project 
sought new ways of working between technical/scientific, institutional and at-risk 
communities, and enhance local research and policy through a multi-country endeavour. The 
project activities developed knowledge to inform policy for advancing resilience, also serving 
as a platform for a range of stakeholders to contribute to the knowledge development process, 
very much in line with the examples of activities under APN’s Science-Policy Agenda. The 
research teams have strong connections with government institutions in both the project 
countries and were able to benefit from these links by including the policy community as an 
integral part of the research.   

• In terms of APN’s Communication and Outreach Agenda, this project had a strong focus in 
this area overlapping with its capacity development activities. The ‘grey’ building handbook 
on safe building codes (see appendix) is an example of how the project related to the agenda’s 
overall target of producing “tailor-designed information”. The project undertook 
communication and outreach activities at different levels, targeting local researchers and built 
environment professionals, government agencies and NGOs, and informal builders and 
construction workers. The basic premise of regional collaboration between three APN 
member countries was a powerful communication and outreach initiative. Involvement of 
UNITAR’s CIFAL Newcastle and the World Bank’s Global Facility for Disaster Risk 
Reduction (GFDRR) allowed communicating the project’s outcomes to a wider regional and 
global audience.  

 

 

Relevance to global change and sustainability 

Disaster resilience is of high level policy concern in both Bangladesh and Nepal because of the 
frequent and various disasters that impact these countries. Bangladesh is one of the few countries in 
the world that has a Ministry of Disaster Management and Relief dedicated to disaster risk reduction 
with a key policy instrument in this regard, the ‘National Plan for Climate Change and Disaster 
Management (2016-2021)’ (Ahmed et al., 2015) and the ‘National Plan for Disaster Management 
(2016-2020)’ (MoDMR, 2016). Nepal has a Disaster Management Section in the Ministry of Home 
Affairs and a ‘National Strategy for Disaster Risk Management’ (NSDRM) 2009 (MoHA, UNDP & 
ECHO, 2008). Nepal repealed the Disaster Risk Reduction and Management Act 2017 (NDRR&M 
Act).  

The NDRR&M Act specifically focuses on protecting public life, public and private property, natural 
and cultural heritages, physical properties and minimising the disaster risk which shows the 

importance of building codes for disaster risk reduction, thus this present research project has 
potential for informing national policy. However, in Bangladesh the issue of building codes is dealt 
with by the Capital Development Authority (RAJUK) under the Ministry of Housing and Public 
Works, and although there are recent concerns in Bangladesh regarding building codes for disaster 
resilience, the building codes are not coordinated with the national disaster management policy. There 
is thus the possibility of facilitating coordination between policies for disaster risk reduction and safe 
building practice. In terms of safe building codes, both governments of Bangladesh and Nepal require 
significant and extensive inputs to translate their policy instruments in practice particularly to address 
the widespread informal sector and addressing potential disaster impacts and resilience strategies for 
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at-risk communities. Thus, the timing and scope of this project is relevant to both country contexts as 
policymakers and national institutions are faced with the challenges of implementing, mainstreaming 
and rolling out nationwide policy processes. The project is also opportune because of recent 
commitments made by both countries to the global Sendai Framework for Disaster Risk Reduction 
(2015-2030).  

In the UN’s Sustainable Development Goals, disaster risk reduction is emphasised, particularly in 
Goal 11 on ‘Sustainable Cities and Communities’, where clearly the link between disaster risk 
reduction and sustainable development is articulated (UN, 2015).  For any developmental initiative to 
be sustainable, investments into resources, assets and institutional and community capacity need to be 
safeguarded, so that disasters do not undo the progress made by the initiative. The processes of 
sustainable development and disaster risk reduction are inextricably linked. This project was founded 
on this premise.  

Furthermore, the project aligns with the views of key global change programs such as ESSP (2006) 
and IGBP (Steffen et al., 2004), involving a range of human activities, in addition to anthropogenic 
climate change—such as urbanisation and land-use patterns—that are altering the earth’s systems. 
These anthropogenic changes lead to disaster risk, requiring resilience to withstand and adapt. 
Additionally, the project relates to the UN’s global agendas including the Sendai Framework for 
Disaster Risk Reduction and Sustainable Development Goals, both promoting safe building practices. 
The project links with the World Bank’s global ‘Building Regulation for Resilience’ program and the 
disaster risk reduction mission of UNITAR’s CIFAL Newcastle, which are part of global networks. 
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Figure 7. Urban density, Japan 
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2. Results & Discussion  

SECTION 1: Global overview on disasters and building codes 
Nations around the world are subjected to natural hazards that vary in magnitude and nature and 
unfortunately, the incidence of devastating disasters is increasing (Hillier & Nightingale, 2013). In the 
last decade alone, more than 6300 disaster events were recorded with approximately fifty percent 
transpiring in Asia (IFRC, 2015; ADRC, 2016), a region with multiple developing countries where 
disaster impacts are often severe (Ahmed et al., 2018). 

Scientific evidence has shown the link between climate change and the increasing frequency, intensity 
and magnitude of extreme weather-related disasters (Intergovernmental Panel on Climate Change, 
2012). However, climate change extends to a wider range of human activities that are altering the 
earth and its ecosystems, including land-use change and urbanisation (Steffen et al., 2004) (Figure 7), 
subsequently increasing vulnerability to disasters particularly in regions with ineffective land use 
planning systems (GFDRR, 2015).  

Earthquakes provide a key example: while the causes of earthquakes may be natural, their impacts are 
more significant across human built environments particularly where compliance to safe building 
codes is lacking (UNISDR, 2010). Similarly, massive migration and congestion of urban centres often 
occurs without corresponding urban planning regulations, which compound these impacts (GFDRR, 
2015). Ultimately, the outcome of many disaster events can be traced to societal decisions in relation 
to land use planning and building systems: development location and construction techniques. 
Conversely, building and planning regulations are considered a powerful tool in the attempt to 
increasing community resilience and reducing risk in relation to disaster events (Bernicat, 2015; 
World Bank, 2015).  

e. Promoting change 
Due to global concern regarding the increase in environmental hazards, nations around the world have 
come together under various international platforms to find collective ways of solving the problems 
faced in the built environment and other sectors. Agreements made on such a level are adopted and 
contextualised to adapt to the unique needs of countries and their communities. The United Nations 
(UN) has been at the frontline of major global decisions and since the 1990s has focused on disaster 
risk reduction (DRR) when it declared the 1990s as the International Decade for Natural Disaster 
Reduction (JICA, 2017). Subsequently, the UN developed several strategies for DRR with the Hyogo 
Framework for Action 2005 (HFA), considered one of the first major international accords to 
demonstrate an ongoing commitment to this area (UNISDR, 2007). The HFA has since been 
superseded by a more robust global commitment and a 15-year plan of action: the Sendai Framework 
for Disaster Risk Reduction (UNISDR, 2015a). The Sendai Framework, within its wider global 
resilience agenda, clearly articulates the importance of safe building codes and within its Priority 2 
entitled “Strengthening disaster risk governance”, it states: 

“To encourage the establishment of necessary mechanisms and incentives to ensure high levels of 
compliance with the existing safety-enhancing provisions of sectoral laws and regulations, including 
those addressing land use and urban planning, building codes, environmental and resource 
management and health and safety standards, and update them, where needed, to ensure an adequate 
focus on disaster risk management” (UNISDR, 2015a, p. 12).  

Recently, the international commitment has been further shown through the United Nations 
Sustainable Development Goals (SDGs) (United Nations, 2015). The SDGs identify targets that 
recognise the importance of DRR (UNISDR, 2015b). One such target is to support least developed 
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countries - through financial and technical assistance – to construct sustainable and resilient buildings 
utilising local materials (UNISDR, 2015b) in which building codes may be a mechanism to assist in 
achieving this target.  

Other global strategies run in tandem to the abovementioned, and importantly, further highlight the 
need to address the complex and fragmented system of planning and building code compliance. As an 
example, the ‘Resilient Cities Campaign’, managed through the United Nations Office of Disaster 
Risk Reduction (2010), has identified that for earthquake events, poorly built buildings are unable to 
withstand seismic shocks, are more prone to collapse and result in most deaths. Similarly, poor 
construction combined with unsuitable development locations exposes communities to the full force 
of many natural hazards including tsunami, cyclone and flood events (UNISDR, 2010). In this 
manner, UNISDR stated that a key element to building resilient cities is to: “Apply and enforce 
realistic, risk compliant building regulations and land-use planning principles” (UNISDR, 2010, p. 8).  

Along with the UN, prominent international development agencies such as the World Bank, United 
States Agency for International Development (USAID) and Japan International Cooperation Agency 
(JICA) have also attempted to address the global priority of resilient buildings and are promoting the 
uptake, compliance and implementation of safe building codes (JICA, 2016; USAID, 2016; World 
Bank, 2015). As the GFDRR (2016) aptly states: “Building code compliance saves lives” (p. 2). 

 

5. Building codes 

f. Origins of building codes 

The Code of Hammurabi is considered one of the earliest records that refer to building law 
(Encyclopaedia Britannica, 2018). Established by King Hammurabi (1792-1750 BCE) of Babylon, the 
laws made reference to construction with provision for remuneration of builders and their liability in 
case of damages and collapse. The laws— considered rather barbarous today—require, for example, 
that the builder or his son be executed if a building collapses and kills the owner or his son (Johns, 
1903). Other literature sources trace the origin of building codes to the Great Fire of Rome around 64 
A.D. (Cote & Grant, 1988). The Roman Empire had undergone rapid development which led to 
increased construction including apartment buildings with little attention being paid to the quality of 
construction and the materials used. The fire was subsequently attributed to poor construction 
practices and this brought forth a new master plan that was, importantly, ‘enforced’ to avoid any 
future events (Cote & Grant, 1988; Caryl, 2014). 

Although various forms of codes were adopted over the years, the Great Fire of London in 1666 
introduced significant change. Following this devastating event more than 13,000 buildings were 
destroyed as the city was left in ruin, which was attributed to rapid fire spread from combustible 
construction materials. Consequently, building codes were introduced that considered fire prevention 
for life safety and property protection, setting a precedence for many codes today (London Fire and 
Emergency Planning Authority, 2018). Over the decades new codes have been introduced and 
existing codes amended following other major disaster events —for example the San Francisco 
earthquake and fire of 1906 and the Chicago fire of 1971—to aid in protecting the public (NCGBCS, 
2016; Cote & Grant, 1988).  
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g. Defining building codes 

Building codes and regulations are important for disaster risk reduction and adaptation to climate 
change (World Bank, 2015). Cote and Grant (1988) explain that “A code is a law or regulation that 
sets forth minimum requirements and, in particular, a building code is a law or regulation that sets 
forth minimum requirements for the design and construction of buildings and structures.” (p. 53).  

Early commentary often defined building codes as the requisite provision and order needed for the 
construction and maintenance of buildings. Such versions of codes were mainly concerned with health 
and safety; however, they were gradually expanded to include a wider set of requirements as we know 
today (Bergeron, 2008; NCGBCS, 2016). The Australian National Construction Code (NCC) provides 
an example that aptly demonstrates the comprehensive nature of contempory policy:  

“The National Construction Code provides the minimum necessary requirements for safety and 
health; amenity and accessibility, and sustainability in the design, construction, performance and 
liveability of new buildings (and new building work in existing buildings) throughout Australia. It is a 
uniform set of technical provisions for building work and plumbing and drainage installations 
throughout Australia whilst allowing for variations in climate and geological or geographic 
conditions.” (ABCB, 2018). 

Although building codes and regulations are often used simultaneously, they are significantly 
different in meaning and scope. The broader term ‘building regulations’ as in developed countries 
often refers to both land-use planning and building codes (World Bank, 2015). However, in many 
countries such as Australia, there is a division between building codes and regulations, where building 
codes relate to technical building provisions or construction requirements (ABCB, 2018) and 
regulations concentrating on administrative processes such as building and planning permits (see for 
example, New South Wales Environmental Planning and Assessment Act, 1979).  

What is important is that the integration of building codes and regulations has been advantageous in 
minimising the impacts of disasters. Their importance as a mechanism by which to protect life and 
build community resilience has become the focus of countries more recently (UNESCAP, 2012). 
Japan provides a prime example: the country maintains some of the world’s strictest codes, yet it has 
taken more than seven decades, and a series of disasters, for Japan to reach this stage (Glanz & 
Onishi, 2011).  

However, the situation is vastly different for many developing countries where building codes are 
often not mandatory (see for example, Thiruppugazh, 2008). Bangladesh has a National Building 
Code, yet it has been explained that “the Building Code is not an independent legislation or act, rather 
it is a national level approved document” (HBRI & BSTI, 2006). In addition, within developing 
countries it is widely reported that enforcement and compliance of codes face serious barriers which 
add further complexity, including ineffective governance and corruption (GFDRR, 2014), resulting in 
vulnerability to disasters.  

h. Prescriptive and performance based codes 

Building codes may be categorised as prescriptive or performance based. Prescriptive regulations are 
standards created to describe how buildings should be constructed. They specify objectives, processes 
and often materials required to achieve the desired regulatory goal (Cote & Grant, 1988; Gann et al., 
1998). However, prescriptive regulations are generally inflexible and often impede innovation 
(Greenwood, 2007). Introduced to address some of the shortcomings of prescriptive regulations, 
performance-based codes differ as they provide a more flexible approach. Performance-based codes 
have objectives set out, however they offer the opportunity for innovation, creativity or consideration 
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of cultural and heritage value. This flexibility allows for alternative solutions to be developed to suit 
the individual building requirements: achieving the same regulatory goal, but through a different 
perspective (Cote & Grant, 1988; Gann Wang & Hawkins, 1998). 

 

6. Disaster resilience within the informal sector 

The inherent link between disasters and housing types that are more resilient has been well established 
(see for example, Gautam et al., 2016) where it is widely cited that disaster events present an 
opportunity for building future resilience (Birkmann et al., 2010; Haigh & Amaratunga, 2011; 
Manyena, 2013). In fact, many country-specific guidelines and initiatives for safer buildings have 
arisen following major disasters (Bernicat 2015; see for example ERRA, 2006; NHDA, 2005).  

In the project countries, Bangladesh and Nepal, recent disasters have been triggers for institutional 
consideration of the importance of building code compliance. In Bangladesh after recent building 
disasters, particularly the collapse of the Rana Plaza garment factory in 2013 killing over 1,100 and 
injuring many more people (Australian Broadcasting Corporation, 2016b; IGHLHR, 2014), the 
Bangladesh National Building Code was reviewed and updated, and there are moves to make the 
policy mandatory and enforced through a new regulatory authority (HBRI, 2015). Similarly in Nepal, 
after the recent Gorkha earthquakes 2015 which killed over 8,790 people, 22,300 injuries and more 
than half a million buildings collapsed (PDNA, 2015). The national building code (NBC) of Nepal is 
in a review process and the government declared NBC mandatory and made the local governments 
responsible for enforcement. 

However, a large proportion of buildings continue to be constructed informally without permits; 
therefore, the application and regulation of codes is not enforced. Within many developing countries, 
built-up urban centres and peri-urban areas are often associated with large informal settlements. 
Dobson, Nyamweru, & Dodman (2015) highlight that globally, a large percentage of the most 
vulnerable populations live in informal settlements. These communities are often home to the urban 
poor and their circumstances leave them vulnerable and exposed to various hazards (Prayoga & 
Imtiaz, 2017). 

Housing development within the informal sector often consists of uncoordinated construction 
processes, erratic development patterns, and can exist on environmentally vulnerable land, or often on 
vacant private land that lacks legal title (Fernandes, 2011). Fernandes (2011) argues that building 
development in the informal sector are the results of long existing traditional processes and practices 
of land acquisition, tenure and building. Furthermore, there is a growing realisation that regularisation 
rather than eviction is the right approach to ensuring safety within these communities. To increase 
disaster resilience a different approach is also required for ensuring safety and capacity building 
within this context. The extension of lessons from building code compliance in the formal sector to 
the informal sector context has been identified as a positive move in the safe building codes agenda 
(Fernandes, 2011). 

 

i. The importance of traditional knowledge 

Human interaction with the physical and social environment over the years has formed the basis and 
foundation of traditional knowledge (Zhang, 2015). Traditional buildings— buildings constructed 
based on customary knowledge and expertise—constitute a large portion of structures in developing 
countries. Their prevalence is due to cost effectiveness of traditional construction and also the 
promotion of local skills, culture and native materials (see for example Gautam et al., 2016). 
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According to Fujieda & Kobayashi (2013), the growing interest in the use of indigenous knowledge in 
construction further facilitates resilience and independence of vulnerable communities. 

It must be acknowledged that the informal sector is not totally devoid of rules and processes for 
development, but the absence of the formal procedures of conventional development is what 
constitutes the informality. Khalafzai & Nawaz (2017) claim that “Unequal power dynamics between 
western science and TK [traditional knowledge] have undermined the potential role that traditional 
knowledge-holders can play as active participants in many fields including DRR” (p.39). 

Fortunately, the current advocacy to recognise the knowledge and expertise of indigenous people in 
planning reinforces social rights and justice, and assists creating resilience (Fernandes, 2011). 
According to the Asian Development Bank (2013), finding a middle ground in the establishment and 
enforcement of building codes through a participatory approach gives higher certainty of achieving 
the desired results. In many ways this is aligned with the term ’procedural justice’ as conceptualised 
by Murphy (2017) which encourages willingness to comply with regulations due to identification with 
the authority and reduced negative sensitivities.  

 

7. Building code compliance 

According to Le Grand (2005), “Compliance is the act of following the rules” (p. 2), it is the level of 
adherence to the law (Australian Government, 2013).The concept of compliance is not limited to the 
development and enforcement of regulations, but a social transformation where organisations and 
communities appreciate the benefits of safe codes and follow them willingly: aptly termed by Johnson 
(2011) as a “compliance culture” (p. 27). In other terms, compliance is centred on the premise that 
people are inspired to do the right thing and/or follow stipulated rules for personal gain through 
thorough assessment of possible penalty and consequences for non-compliance (Murphy, 2017).  

According to Burby and May (2000), two major and conflicting philosophies address the issue of 
compliance; the use of deterrence and facilitation. The deterrence approach includes frequent 
inspection and severe sanctions involving financial penalties for non-compliance. While facilitation 
involves more of a flexible and collaborative approach to compliance and involves incentives and 
technical assistance (Burby and May, 2000). 

Burby and May (2000) explain that “The general idea here is that by lowering the costs of compliance 
(i.e. facilitating compliance) and by rewarding good behaviour while reserving punishment for 
recalcitrant ‘bad apples’ who consistently violate code requirements, a regulatory climate will be 
created that fosters voluntary compliance” (p. 3). These forms of compliance have also been 
categorised as: enforced compliance, deterrence, and voluntary compliance (Australian Government, 
2013).  

 

j. Types of compliance 

Enforced compliance 

Enforcement is quite simply undertaking government activities that compel adherence to regulatory 
requirements (Australian Government, 2013). Enforcement activities may involve:  

1. Inspections 

2. Fines 

3. Prosecutions (Australian Government, 2013).  
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Deterrence 

Deterrence is aligned with enforcement; however, it relates to “the act or process of discouraging 
actions or preventing occurrences by instilling fear or doubt or anxiety” (Australian Government, 
2013, p. 8). This form of compliance includes:  

1. Increasing the likelihood of exposing non-compliant citizens 

2. Penalties for non-compliance (Australian Government, 2013).  

Voluntary compliance 

Voluntary compliance differs from the former two methods as it involves a willingness to voluntarily 
comply with the regulatory requirements, rather than being compelled to comply (Australian 
Government, 2013). Voluntary compliance is often self-motivated. People willingly choose to follow 
stipulated rules to fulfil moral obligations (Murphy, 2017). Voluntary compliance is often a measure 
of: 

1. An understanding of the need for the regulatory requirement 

2. Confidence that the theory validating the regulation is sound 

3. Assurance that compliance will lead to the desired results (Australian Government, 2013).  

 

k. Code compliance in developed countries 

Developed countries have continued to improve building codes and regulations in response to 
hazards, structural failures and health disasters (GFDRR, 2016). Japan and Australia provide two case 
study examples. Both countries share a heavily regulated building sector where code compliance is 
mandated.  

Building code compliance in Japan 

Japan is known for its vulnerability to various hazards and likewise for its strict building codes—and 
how they may be applied to assist in improving public safety within the built environment. Japan 
provides an important case study as it was initially similar to many developing countries in terms of 
its poor construction quality and limited technical knowledge (WBDRMH, 2017). However, through 
gradual change to the legal and policy system, the country has created one of the most rigorous 
frameworks that achieves a high level of building safety. In this manner, Japan serves as a model for 
those countries wishing to strengthen local policy to assist building resilient communities.  

Within the current system in Japan there are three predominant laws in force: Building Standard Law 
(BSL), the Fire Service Law and the City Planning Law. While the former two are primarily 
concerned with life safety (and associated property protection), the latter relates more to the creation 
of liveable cities (Okasaki, 2007). Importantly, the building codes within the BSL are enforced 
throughout the country on a national level, with consideration for structures, fire and equipment 
(Okasaki, 2007). In addition, they are performance based building codes (Okasaki, 2007) to allow for 
flexibility in design and construction.  

The building approval and regulatory procedure in Japan presents a staged system: design 
(preparation of drawings), construction commencement, construction, completion and building 
occupation. Within the design, construction and completion stages there are requirements for 
approvals to be obtained (certification) from the regulatory authorities (Figure 8) (Kamemura, 2016; 
Okasaki, 2007). Although a formal and comprehensive system of regulation exists, it is worth noting 
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that the system is subject to change: most recently this has involved inclusion of ‘Start of occupancy’ 
and ‘Owner’s periodic reporting’ levels (Kamemura, 2016).  

The World Bank Disaster Management Hub (WBDMH) (2017) identified ten lessons from Japan’s 
regulatory system that may be considerations for those in developing nations: 

1. “Regulation should be understood as a tool to guide and support the safety of the built 

environment and should not be seen principally as a means of exerting control. 

2. To develop an effective approach to building safety, countries need a clear understanding of 

their available human, technical, and financial capacity.  

3. Effective regulation takes place within an enabling environment that includes education, 

financial incentives, and other mechanisms designed to proactively support compliance.  

4. The regulatory ecosystem must make professional expertise and technical services available 

to all who wish them.  

5. Formal regulatory systems should recognize prevalent construction practices, including non-

engineered construction, and the risks associated with them.  

6. An effective regulatory regime is based on science and requires the participation of academia.  

7. Governments can strengthen their regulatory regimes by coordinating action with the building 

industry.  

8. The private sector can play an important role in effective enforcement of building regulation, 

but only where mechanisms for oversight, fairness, and conflict resolution are robust.  

9. Financial incentives can play a key role in promoting safety and overall quality in the built 

environment.  

10. An incremental, context-specific approach – one in which policies are based on analysis of 

data accumulated over many years and events – is the path to a safer built environment” 

(WBDMH, 2017, pp. 2-4).  
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Building code compliance in Australia 

Australia presents a slightly different perspective. Within Australia the different States and Territories 
maintain individual planning legislation that relates to the National Construction Code (NCC): the 
technical building provisions. Although the legislative process of obtaining building permits, 
inspection regimes and so forth may differ in States and Territories according to their planning 
legislation, the NCC is the standardised document providing uniform requirements with minor 
variations depending upon geographical conditions. When compared to most developing countries, 
Australia has a high building code compliance rate and according to the Australian Building Codes 
Board the high rate of compliance is due to a shift towards performance based over traditional 
prescriptive based building code requirements that were introduced in 1996; whereby, such provisions 
provided flexibility in the selection of products and methods of construction (ABCB, 2018).  

Essentially the NCC is a performance based code where it has overarching performance requirements 
that must be complied with. However, compliance may be attained by complying with the provisions 
‘clauses’ set out within the document, by development of a performance solution or a combination of 
both methods. While compliance with the Performance Requirements within the Code remains 
mandatory, there is the ability to consider innovative construction, heritage buildings, as well as 
advances in technology and materials (ABCB, 2016). The present NCC is divided into multiple 
volumes to address the needs of different development types covering a range of themes (Figure 9): 

• Volume One: Building Code of Australia (BCA) Class 2 to Class 9 Buildings (aligned with 

high-rise residential, commercial and industrial) 

• Guide to Volume One 

• Volume Two: Building Code of Australia: Class 1 and Class 10 Buildings 

• Volume Three: Plumbing Code of Australia (ABCB, 2016) 

Figure 8.  A summary of the building regulatory process for Japan (adapted from Okasaki, 2007, p. 5).  
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The policy system surrounding implementation of the NCC is complex and as noted, differs across the 
States and Territories; however in each case, drawings are assessed by a regulatory authority, permits 
are required before construction work can commence, regulatory inspections must be undertaken 
during construction and upon completion of works a final inspection and certification must be 
obtained prior to building occupation.  

 

 

 

 

l. Code compliance in developing countries 

As formerly noted, building and planning regulations are seen as a powerful tool to increase 
community resilience in relation to disaster events (Bernicat, 2015; World Bank, 2015). According to 
GFDRR (2016), the low level of sophistication of regulatory frameworks in developing countries 
places them in a less favourable position when it comes to enforcing building codes and regulations. 
The key issue being that many of the building codes in developing countries have been adapted from 
developed countries (Johnson, 2011; World Bank, 2015), but being poorly implemented, often 
dysfunction and with a frequently top-down approach, the codes prove difficult to implement in the 
socio-economic conditions of the developing world (GFDRR, 2014).  

Developing countries are known for a high level of informality in the building sector and the case is 
not always due to the absence of regulations, but low level of compliance that is often due to factors 
such as inadequate monitoring, transparency and an ineffective legal system. Furthermore, corruption, 

Figure 9. Examples of NCC content relative to development type 

 (Adapted from Australian Building Codes Board, 2016). 
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favouritism and poor enforcement impede compliance in the developing world (GFDRR, 2014). 
Beyond the structural issues in developing countries, researchers and organisations have attempted to 
ensure safety in informal settlements by regularisation and creation of standard and resilient structures 
with traditional knowledge (Fernandes, 2011). The following examples briefly consider Kenya and 
Turkey (as highlighted in the GFDRR 2014 report) in relation to the issues that have resulted in poor 
construction practice and unfortunately resulted in devastating impacts following a disaster event. The 
case of Peru provides a different perspective: an illustration of strategies employed to help increase 
resilience within the built environment.  

Building code compliance in Kenya 

Within Kenya, the building code regulatory system was derived from colonial standards and as such 
maintained a hierarchal top down approach. Primarily, it was a combination of urban planning and in 
terms of the codes ‘affordability’ that resulted in policy implementation failure. With many of the 
population unable to access standardised construction materials due to cost, the policy system of the 
development sector essentially collapsed (GFDRR, 2014) 

Building code compliance in Turkey 

Turkey had formulated a rather comprehensive building code that included earthquake provisions; 
however, the implementation system failed as violation of code requirements became commonplace: 
disregarding technical requirements and building additional ‘unapproved’ levels, for example. 
Corruption was also identified as a contributor to the system which exasperated poor practice. These 
activities had a devastating impact upon local communities during the 1999 earthquake where more 
than 17,000 people died, and 65 percent of residential units were deemed non-compliant (GFDRR, 
2014).  

Building code compliance in Peru 

Peru, like many Latin American countries is characterised by widespread informal settlements. The 
country worked in collaboration with the Intermediate Technology Development Group (ITDG) (now 
Practical Action), an international and non-governmental organisation, to focus on providing 
affordable housing for the poor through the provision of building materials, construction technology, 
employment and sources of livelihood (Majale, 2004). Following the 1990 earthquakes, ITDG 
introduced a participatory reconstruction project to assist residents with building earthquake-resistant 
buildings. The organisation worked closely with community members and local contractors by 
educating them on innovative technologies for earthquake resilience (Majale, 2004). 

Attempts to ensure safety within such communities included the land titling programs which started in 
1996 (Fernandes, 2011) and supports from ITDG. Although lack of title has been a major issue 
associated with informal settlements and the associated vulnerability, a review of titling across the 
country revealed that the process has not solved the deeper causes of vulnerability within the 
settlements. There has not been a significant investment in infrastructure in those areas, neither are 
residents granted access to credit (Fernandes, 2011). Ultimately, the titling program has created 
opportunities for informal landowners to obtain legal titles for their residences. 

The systemic issues in developing countries is multi-faceted, however, strategies and attempts to 
empower the most vulnerable have been associated with a level of success as evident in Peru. 
However, despite the shortcomings of the program, the assurance and security of land ownership may 
potentially facilitate better construction practices.  
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8. Encouraging code compliance 

The World Bank Disaster Management Hub (WBDRM) (2017) argues that: 

“Building regulation has a crucial role to play in reducing disaster risk. Building codes can lessen 
vulnerability by specifying adequate standards for exposure by guiding development away from the 
most hazard-prone areas” (p. 1); and that “[b]y incrementally raising building standards and working 
to create effective regulatory compliance mechanisms, developing countries can save lives, protect 
housing and other assets, and contribute to an overall safer built environment” (p. 1).  

An effective building code regime requires a legal and administrative framework at the national level, 
with building code development and maintenance processes and implementation at the local level 
(World Bank, 2015). By learning from the experiences of developed countries, developing countries 
can reach a high level of maturity in reinforcing and complying to building codes (GFDRR, 
2016).However, adaptation is required to ensure compatible for the local context to ensure 
implementation success (World Bank, 2015).  

Yet in developing countries where non-compliance is common practice and enforcement low, the 
question is raised as to how code compliance can be encouraged. The following factors suggested by 
UNESCAP (2012) outline a range of issues for consideration when investigating mechanisms to 
encourage compliance:  

1. “Keep it simple 

2. Raise awareness 

3. Provide incentives 

a. Offer special housing loans 

b. Relax zoning restrictions 

c. Offer tax breaks 

4. Attack the issue from all sides 

5. Transfer responsibility to the private sector” (pp. 14-15).  

In many respects these elements are straightforward and may assist in creating a compliant society; 
however, UNESCAP (2012) saw the need to go beyond high order statement and review in terms of a 
local level application. Subsequently, UNESCAP (2012) proposed that the following five factors must 
be considered within the local context when considering how to encourage compliance:  

1. Financing: financial incentives are acknowledged as a mechanism by which to encourage 

compliance. Through such incentives, it is possible to make immediate sectoral change; 

however, this factor requires large capital, resources and a conforming political context.  

2. Human resources: building capacity across the sector between all stakeholders assists with 

awareness, understanding, and ultimately, compliance. There is a need for all stakeholders 

involved in the building cycle to have knowledge of the codes and consequences for non-

compliance. This extends to those responsible for regulation (e.g. council), implementation 

(e.g. engineers, builders) as well as owners and buyers.  

3. Enforcement capacity: traditionally the regulatory authority has been responsible for 

enforcement activities and compliance is attained in countries where governance is generally 
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strong. However, where government enforcement capacity is limited alternative regulators 

may assist with encouraging compliance (e.g. banks, insurance agencies).  

4. Stakeholder cooperation: for successful policy implementation and compliance, cooperation 

amongst stakeholders is essential. UNESCAP (2012) states that ‘enforcement is most effective 

and efficient if government takes the lead…’ (p. 16). However, cooperation extends beyond 

the government entity as the community and construction industry needs to be involved and 

supportive: to raise awareness around the importance of regulation for human safety.  

5. Other contextual factors: the individual characteristics of a place, combined with political and 

economic situations need to be considered when determining measures to encourage 

compliance. By understanding the context, the most suitable mechanisms can be employed to 

encourage compliance (UNESCAP, 2012).  

m. Facilitation mechanisms 

Key drivers for encouraging building code compliance in developing countries were highlighted by 
World Bank (2015) to include: 

Improving legitimacy and procedural justice: The bulk of work here lies on the shoulders of 
enforcement officials. Procedural justice involves fairness, trust and open communication that assist 
building relationships and encourage compliance.  

Designing regulatory processes to support compliance: by striking a balance between enforcement 
and compliance support may foster transparency, respect and limit resistance. In addition, building 
capacity and encouraging compliance can be considered in terms of seven points of intervention to: 

1. “Establish a sound legislative and administrative foundation at the national level. 

2. Develop a building code suitable to local social and economic conditions that facilitates safe 

use of local building materials and practices. 

3. Strengthen implementation of building codes through plan review, site inspection and 

permitting at the local level. 

4. Support code compliance, provide advisory services in addition to inspection and 

enforcement.  

5. Take advantage of opportunities for regulatory interventions. 

6. Clearly identify hazard zones and restrict development according to exposure. 

7. Advance supporting institutions” (World Bank, 2015, p. 80).  

n. Reviewing compliance challenges 

Building codes and regulations are primarily for the safety of people, despite this however, 
compliance to these codes and regulations is yet to reach its optimum levels. GFDRR (2015) suggests 
that non-compliance is a bigger problem in developing countries and this is often caused by a range of 
factors including low income level, unaffordability of formal housing stock and deeper social and 
institutional issues within those countries. 

According to the World Bank (2015), some of the key issues are: 



34 
 

1. Ineffective land use system: allowing settlements within high risk zones. 

2. Weaknesses in building code administration and institutional capacity: incorporating 

insufficient resourcing to enable effective regulation. 

3. Insufficient legislative foundation: national legislative deficiencies and issues associated with 

implementation. 

4. Unaffordable compliance costs for the poor: lack of consultation with local level agents 

creating unrealistic standards. 

5. Insufficient recognition of prevalent building practices: regulations often do not consider that 

building is staged to accommodate funding and material availability. 

6. Dysfunctional regimes of building controls: inspection activities are often complex and an 

economical burden increasing overall costs. 

7. Corruption and regulatory capture: results in reduced safety standards. 

 

9.  Conclusion 

Safety in the built environment is a priority for governments and the essential purpose of building 
codes and regulations. However, codes are of no use if there is a low level of compliance, hence the 
examination of the various subjects that relate to building codes and compliance with a brief 
comparison of practices in developed countries and developing countries was undertaken in this 
project. The brief literature review has highlighted systemic irregularities, lack of legitimacy and 
procedural justice as key issues impeding compliance in developing countries and not necessarily the 
absence of codes. Furthermore, attention is drawn to the need for more contextualised codes that 
addresses the issues associated with the traditional means of construction and informal settlements.  

The following sections provide backgrounds and case studies of building codes (or lack of) and the 
results for buildings and population in Bangladesh and Nepal. The case studies assessed the views of 
various stakeholders on the issues and challenges surrounding safe building codes for ensuring 
disaster resilience.   
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Figure 10. Informal housing, Bangladesh 
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SECTION 2: Case Study: Bangladesh   
 

Bangladesh, a densely populated South Asian country, is highly vulnerable to different types of 
hazards (flooding, riverbank erosion, cyclones, drought, landslides, earthquakes, building collapse, 
etc.). Dhaka, the capital city, is centrally located and is an economic, social and cultural hub. Large 
migration takes place from rural areas of Bangladesh to Dhaka for employment and other 
opportunities: currently the city accommodates nearly 20 million people. In order to host this huge 
population, over two hundred thousand buildings have been constructed—often in a haphazard 
manner—rendering them highly vulnerable to different hazards (Figure 10). 

The Bangladesh National Building Code (BNBC) and the building and planning regulations of the 
Dhaka Development Authority (RAJUK) are the key instruments for ensuring building safety. The 
Bangladesh case study consists of attempts to assess various stakeholders’ opinions in Bangladesh on 
the issues and challenges of compliance to safe building codes for ensuring disaster resilience. 
Twenty-two individual stakeholders (academics, professionals, engineers, masons, etc.) were 
interviewed to assess their experiences with building codes in the city. In addition, four Focus Group 
Discussions (FGDs) were undertaken, involving a range of stakeholders including private companies 
and construction professionals such as masons. The stakeholder/expert interviews revealed that: 

• Those who are involved in the city’s construction activities are in most cases not aware of the 

BNBC. 

• Landowners were found to be reluctant in implementing the BNBC, as they are not willing to 

expend the additional costs for building construction. 

• Workers involved in building construction were not found to be interested in compliance to 

codes as there remains no incentive to comply. 

• There remains no government authority that actively promotes and monitors the 

implementation of the BNBC. 

The incorporation of the BNBC into university and trades-school curricula can be promoted to 
provide proper training to built environment professionals and relevant others. In addition, continuous 
dissemination of the BNBC through different media (TV, radio, newspapers, etc.) is required.  
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10. Geography and population of Bangladesh 

Bangladesh—a South Asian country with a population of 160 million—records the highest density 
(around 1200 persons per km2) in the world and is highly vulnerable to different types of natural and 
man-made hazards. Physiographically, the country’s significant part (nearly 80%) consists of low 
lying floodplains (Brammer, 2012). Geologically, the country is located in the active margin of the 
Indian and Eurasian tectonic plates. Thus the entire north-south elongated eastern part of the country 
is vulnerable to earthquakes. In addition to the existing natural risks, a significant number of man-
made hazards (building collapse, fire incidences, etc.) are also of great threat. As rural areas lack 
sufficient employment and other opportunities, people migrate to cities, particularly to Dhaka, the 
capital. Although the urbanization level currently is still low (around 30%), by 2050 it is expected that 
almost 50% of the population will be living in urban areas (Islam, 2005).   

 

Dhaka (Figure 11) is centrally located and is considered the hub of economic and socio-cultural 
activities. The city currently accommodates nearly 20 million people (UNDESA, 2017), while it 
records nearly 70% of the total urban population of Bangladesh. The city’s density is over 40,000 
persons/km2 (Islam, 2005; Kabir et al., 2018) and has experienced phenomenal growth in the last few 
decades, while in some wards of Dhaka South City Corporation (DSCC) the density exceeds over 

Figure 11. Map of Bangladesh, image courtesy of Mapcruzin.com 

(http://www.mapcruzin.com/free-maps-bangladesh/bangladesh_sm_2008.gif) 
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200,000 per km2 (Islam, 2005).  In order to accommodate this large number of inhabitants, the city has 
been developed in a very unplanned and haphazard manner. More than two hundred thousand 
buildings have been constructed in the city mostly without maintaining the building regulations, 
posing a risk for most of the city dwellers. Poor urban planning, excessive population density and 
presence of an informal settlement population of over four million has exacerbated the conditions 
(Angeles et al., 2009).  

 

11. Impacts of disasters on buildings and people in Bangladesh 

Dhaka has already experienced several large-scale building collapses and fire incidents where 
thousands of people have been severely affected. Therefore, it is pragmatic to ensure the application 
of compliance to safe building codes. In addition, due to rapid unplanned and unregulated urban 
expansion, Dhaka suffers from problems associated with lack of rainwater drainage, leading to 
flooding during the monsoon season. The city experienced destructive flooding events in 1987, 1988, 
1998 and 2004 mainly due to excessive rainfall (Dewan et al., 2007), severely affecting a large 
number of city dwellers and their dwelling units. Localised water build-up in the rainy season in 
different parts of Dhaka is a regular phenomenon due to inadequate drainage, filling up of water 
bodies and extensively built-up areas. Therefore, it is important to ensure compliance to safe building 
codes to enable resilience and reduce such devastating impacts. 

According to a recent survey of a national daily newspaper, about 78,000 buildings out of 326,000 in 
Dhaka have been identified as vulnerable to disasters (Sarker, 2009). It is often reported that an 
earthquake with moderate intensity can produce a significant havoc of building collapse. Due to non-
compliance to building codes, the city has faced a number of devastating disasters within the last 
couple of decades. These have included building collapses, fire conflagrations and earthquake impact. 
In all cases, non-compliance to the building codes have compounded the impacts, resulting in 
significant property damage and unfortunately large death tolls. Among all the disasters experienced 
by Dhaka, the collapse of the Rana Plaza garment factory (2013) has been the most devastating, 
killing over one thousand people, with non-compliance to building codes contributing significantly to 
its collapse.  

 

o. Major fire incidences in Dhaka 

In Dhaka, fire is becoming an unmanageable threat particularly in high-rise buildings mostly 
constructed in a manner that violates the national building code. Various incidences of major fires in 
different types of buildings are described below. 

Fire incidence in Nimtoli, Old Dhaka 

A severe fire broke out in the densely-populated part of Old Dhaka city at Nimtoli on 3rd June 2010 
(Figure 12). The flames gutted eight buildings and over 20 shops, and killed 120 people at Nawab 
Katra of Nimtoli, and resulting in injury to approximately a further two hundred people: most of the 
affected people were women and children. Initially it was thought that explosion of two transformers 
at Nimtoli started the fire, but it was later found that the fire originated from an oil stove and spread to 
nearby chemical warehouses and resulted in the high casualty figures and damages (Imam, 2010). 
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Figure 12. Building fire in Nimtoli, Old Dhaka, 2010. Image: Anisur Rahman, Courtesy of The Daily Star  

 

 

 

 

It has been identified from this incident that an absence of urban planning or deviation from codes 
was a contributing factor to the devastation. Moreover, the density of the residential area affected 
made it difficult for firefighters to quell the blaze. The narrow lanes of old Dhaka and staircases of old 
buildings made it difficult for fire services to enter the area. Thus, casualties increased due to non-
compliance with RAJUK setback regulations (Imam, 2010). 

 

Fire at Japan Garden City 

On 12th February 2010, an acute incidence of conflagration in Japan Garden City (Figure 13) occurred 
as a consequence of residential and office building construction that had inadequate fire management 
provisions: violating the BNBC. In one of the buildings of Japan Garden City, seven members of a 
family lost their lives when fire lit up in the tenth storey of the building. There were only a few fire 
extinguishers and water hydrants serving the building and unfortunately it was identified that no 
occupants were able to operate the equipment nor were they in working order. Even after a charge 
was levelled at RAJUK, no response was received on how this building was approved to be built with 
such inadequate fire management systems (The Daily Star, 2010a). 
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p. Major building collapses in the last decades in Dhaka City 

Begunbari building collapse 

On 1st June 2010, a five-storey residential building suddenly collapsed at Begunbari, Dhaka. The 
building was adjacent to shanty dwellings, and unfortunately the collapse impacted this area and the 
collapse also impacted them. Tragically, 25 people died as a result of the collapse with more and more 
than 50 people were injured (refer Figure 14) (The Daily Star, 2010b).  

 

Figure 13. Building fire in Japan 
Garden City 2010, Image courtesy of 

The Daily Star 

Figure 14. Begunbari building collapse 2010. Image courtesy of The Daily Star 
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From the way in which the building collapsed, it was evident there was no proper plan for the 
building, nor any rule or code was followed in its construction. Furthermore, it was identified that 
workmanship and engineering as well as the materials that went into the making of that building were 
also of very poor quality contributing to the devastation. An improper site had been for selected for its 
construction as the land had been filled using garbage instead of soil. Additionally, some heavy 
construction materials had been stored on the top floor of the building, which contributed to the 
collapse. Another major factor was that the foundation was not designed properly and the connection 
between the columns and the base was not adequate (The Daily Star, 2010b). 

Spectrum sweater factory collapse 

On 11th April 2005, the seven-storey Spectrum garment factory collapse took place at Palashbari in 
Ashulia, a suburb near Dhaka (Figure 15). The building was designed for 4 storeys, but 9 storeys had 
been built (Institute of Engineers Bangladesh, 2007). The building was constructed on soft soil on 
swampy land, using poor quality building materials, resulting in the whole design being faulty and 
non-compliant. An explosion of a boiler on the ground floor was also a contributing factor to the 
collapse. About 73 workers were killed and more than 85 were seriously injured (Institute of 
Engineers Bangladesh, 2007).  

 

 

 

Phoenix garments factory collapse 

On 25th February 2006, a six-storey commercial building collapsed in central Dhaka at Tejgaon 
(Figure 16). This building collapsed mainly due to structural failure. The building was originally 
constructed as a commercial building; however, in 2005 it was converted to a 500-bed hospital. The 

Figure 15. Spectrum sweater factory building collapse 2005. Image: Zahedul I Khan, courtesy of The Daily Star 
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main reasons behind the collapse include unplanned construction, poor building materials, and non-
compliance to RAJUK regulations and BNBC (The Daily Star, 2006). 

 

 

 

 

Rana Plaza building collapse 

On 24th April 2013, ‘Rana Plaza’, an eight-storey garment factory building, collapsed in Savar, a 
suburb of Dhaka. The collapse of this building is considered to be one of the deadliest garment factory 
accidents in history, as well as the deadliest structural failure (Figure 17) (The Daily Star, 2018). 

The building has become a symbol of poor compliance concerning workplace safety and security in 
Bangladesh’s industrial sector, and an icon of poor attention to the working conditions in garment 
factories in developing countries. According to the Bangladesh Garment Manufacturers and Exporters 
Association (BGMEA) nearly 4,000 workers were in the building at the time of the collapse. After 
over a month of search-and-rescue operations, a death toll of 1,134 and 2,500 serious injuries were 
listed (IGHLHR, 2014; Australian Broadcasting Corporation, 2016b; The Daily Star, 2018). 

The main reason for collapse of this building was attributed to structural failure, again, a result of non-
compliance to RAJUK laws, building codes or other regulatory requirements of Bangladesh.   

Figure 16. Phoenix garments factory building collapse 2006. Image: Anisur Rahman, courtesy of The Daily Star 
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The building was originally designed for 5 storeys; however, a total of 8 storeys were constructed. 
The building was also converted from a commercial use to industrial with no additional provisions for 
safety. It was constructed on a pond filled with loose material which compromised its structural 
integrity. The use of substandard building materials, aggravated by vibrations due to the generators 
inside, was a further reason for such devastating damage. 

 

12. Building regulations in Bangladesh 

 

q. Bangladesh National Building Code (BNBC) 

In Bangladesh, the BNBC was first drafted in 1993, but not until recently the process of formally 
reviewing or updating the codes has taken place. In 2006 the Building Construction Act was amended 
to include a new section 18A, and on 15 November 2006 it came as a gazette empowering the 
government to promulgate the building code as a legally binding document. In December 2009 the 
House Building Research Institute (HBRI) involved leading experts from Bangladesh Road Transport 
Corporation (BRTC), Bangladesh University of Engineering and Technology (BUET), Bangladesh 
Standards Testing Institute (BSTI) and outside to update the code and act within a year and then made 
it available to all. In 2016 its latest edition was published as a draft copy which has not been gazetted 
yet. According to HBRI, it is expected to have this edition gazetted by 2018. 

The purpose of the Bangladesh National Building Code is to establish minimum standards for design, 
construction, quality of materials, use and occupancy, location and maintenance of buildings within 
Bangladesh in order to safeguard, within achievable limits, life, health, property and public welfare 
(HBRI & BSTI, 2006). 

Figure 17. Rana Plaza building collapse 2013. Image courtesy of The Daily Star 
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The provisions of the code apply to the design, construction or occupancy, alteration, moving, 
demolition, repair of any building or structure and to any appurtenances within or connected (HBRI & 
BSTI, 2006). It is stated that the provisions of the code are applicable to all persons of Bangladesh. 

Since 2006, the code has been made mandatory for compliance with any building construction under 
the Building Construction Act of 1952, to ensure accountability in the management of overall building 
construction and safety of the buildings. According to section 2.1 of chapter 2 of part 1 of the BNBC 
1993, the government is under obligation to establish a new, or designate an existing, agency for the 
enforcement of this code within a given area of jurisdiction. However, the government is yet to 
establish such an agency. Thus, there is an absence of a regulatory authority responsible for all safety 
aspects of buildings as per BNBC and this remains a major concern. Section 2.6 of Part 2 of the 
BNBC only states that violation of the code will be an offence and the authorities can take legal 
action. However, it prescribes no procedure for institution of legal proceedings, which needs to be 
addressed. The provisions of the Building Construction Act 1952, along with the code need to be 
updated, taking into consideration the present socio‐economic situation of the country. 

 

r. Addition in the new draft edition of BNBC 2010 

The 1993 BNBC has dealt with a range of development areas including construction, structure, 
material, geo‐technical and seismic aspects. As evident from section (f), the 1993 BNBC did not 
include environmental influences on planning, design, construction and selection of construction 
materials.  

In the latest edition of the BNBC (HBRI, 2016), new forms of permit and inspection were introduced. 
When modifying the building code, the City Development Authority (RAJUK) regulations were also 
included. Classification of occupation, and definitions and general agreements have been changed and 
updated through consulting different international codes whereby a range of designs have been 
considered. Subsequently, types of building construction have been broadly classified into two 
groups: non-combustible and combustible types. Non-combustible types are further subdivided based 
on fire ratings. Combustible type is mainly timber or wood-based construction, which is subdivided 
based on the type of timber (HBRI & BSTI, 2006).  

Additional considerations have been introduced or revised to align with combustion types and assist 
in the construction of safer buildings. The considerations include updated specifications for building 
materials in the latest edition, with two new chapters on bamboo construction and steel composite 
structures. Strength specification design for concrete structures has been rationalised and loads on 
buildings and structures have been updated. Confined masonry has been introduced to the masonry 
structures chapter to further strengthen structural adequacy of new builds against disaster events. 
Existing provisions for electric services, building acoustics, sanitary systems, water drainage, and lifts 
and escalators were thoroughly revised along with provisions on sustainability measures. Guidelines 
for signage in urban and rural areas have been introduced and standardised environmental graphics 
and graphics for universal accessibility have been added.  

In this new draft, precautionary requirements were modified according to revised building occupancy 
classification. In terms of disaster situations, specific requirements for fire protection have been 
introduced and the earthquake load has been revised based on the Euro Code and the Indian Code. 
Furthermore, provisions for environmental protection and high-rise buildings are now included with 
minor changes made to storage, handling practices, and supply of fuel and gas. 
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Significant revisions have addressed current climate change concerns. In the original 1993 Code, the 
calculation of basic wind speed was based on the fastest speed. In the new 2016 draft edition, this 
figure has been amended to ‘3-second gust speed’ which is about 11 percent higher than the basic 
wind speed. In Dhaka, formerly a figure of 210 km per hour was employed, and this has been updated 
to reflect that it is now about 236 km per hour. Similarly, there are plans to increase wind pressure by 
4 to 5 percent. The seismic design category is included in the code as it is most vital for structural 
design and relates to the soil conditions. In the new draft edition, the whole country is divided into 
four different zones with every building in zones 3 and 4 to be designed as ‘Special Moment Frames’ 
to handle movement during earthquakes. From the amendments and proposed changes to the new 
draft, it is evident that significant emphasis is being placed upon building codes to minimise severe 
impacts from disaster events and ultimately protect life. The next phase of this process may involve 
consideration of a regulatory authority to assist with compliance, and importantly, education to raise 
awareness of the safer building codes.   

 

s. Land development rules for private housing 2004 

The Land Development Rules for Private Housing is a legal instrument for controlling land 
development in the private sector housing. The rules provide procedures and guidelines for land 
development protecting the environment. They detail the percentage of land that must be kept for 
community facilities, amount of land to be sold out, school sites, road hierarchy, and importantly, 
planning standards including, for example, the allocation of land per 1000 persons. In RAJUK there 
are very few planners working in large cities such as Dhaka. There has been consideration given to 
the establishment of decentralised zonal RAJUK offices that divide the city into different zones.  

According to the government’s Comprehensive Disaster Management Programme (CDMP), almost 
65% of the structures in the city are built on soft land acquired by filling up water bodies. The 
majority of these buildings were constructed by both a violation of planning regulations and building 
codes. 

 

 

13. Building construction practices in Dhaka 

 

Dhaka is one of the fastest growing cities in the world (Berkowitz, 2013). Rapid urbanisation is 
currently occurring and the city of nearly 20 million people is growing year by year. Large population 
growth demands various types of buildings and construction works. Slums, semi-permanent, 
permanent, single and multi-storey building construction is a widespread scenario in the city for 
diverse purposes such as residential, commercial, industrial, educational and health. While the 
widespread informal settlements consist mainly of slums and semi-permanent types for residential use 
(Islam, 2005; Angeles et al., 2009). 

 

Dhaka City Corporation was established as ‘Dacca municipality’ in 1864. Later it was renamed twice, 
first in 1983 as ‘Dhaka Municipal Corporation’ and finally in 1990 it was renamed as ‘Dhaka City 
Corporation’. In December 2011, Dhaka City Corporation divided into two independent city 
corporations called ‘Dhaka South City Corporation’ and ‘Dhaka North City Corporation’. In fact, in 
the infrastructural development of Dhaka South City Corporation (older part of the city), most of the 
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zones were formed more than 100 years ago, where about 95% buildings of this zone were built 
without adequate construction equipment, proper construction process, within a context of lack of 
proper urban planning and proper landuse planning. Within these zones most of the buildings were 
built haphazardly. In some areas of this corporation, some of the buildings constructed over the last 
few decades appear to follow RAJUK laws, but not those established by the BNBC. 

 

The scenario of Dhaka North City Corporation is relatively better from the perspective of building 
construction and urbanisation. The North City area was built covering 56 wards and there are about 5 
million inhabitants at the northern part of the megacity (Kabir et al., 2018). In the recently developed 
areas within the city corporations, building owners are now increasingly aware of the existing 
building rules and regulations of the city development authority, as building constructions are 
gradually being controlled by RAJUK. In older areas it has been observed that the landowners, 
engineers and planners still remain unaware of the existing building codes and their importance. 
Ultimately, the landowners are reluctant to spend extra money to achieve compliance with the code 
requirements.  

 

 

14. Research approach and methodology 

The methodology of this study is linked with the main research question - “How can compliance to 
voluntary safe building codes be facilitated in the current context of Bangladesh for increased disaster 
resilience?”  

The study was undertaken based on primary and secondary data from different parts of Dhaka. It was 
decided to focus on Dhaka because of its national prominence. 

 

t. Data collection and analysis 

For the present study, primary data collection was carried out though interviews across different 
relevant institutions and concerned personnel, particularly those with experience on building codes. 

Data collection was carried out in 2 stages. 

Stage 1 involved semi-structured interviews with key stakeholders who have prior experience with 
building codes. A total of 22 individual experts/ key stakeholders from various government agencies, 
autonomous bodies and private companies were interviewed (Table 1, Figure 18 and Table 2). 
Interviews were recorded and later translated into English.  

Stage 2 involved four focus groups discussions (FGDs) (Table 3, Figure 19 and Table 4). FGDs 
involved contractors, sub-contractors and masons. Discussions were recorded and translated into 
English.  

Data was subjected to thematic analysis - a three-stage coding process to identify themes. Responses 
have been analysed through coding methods and descriptive statistics 
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u. Details of interview participants 

 

 

S. No.  Type of Stakeholders No. of Interviewees 

01 Academic institutions 3 

02 
Govt. organisations 
(Management level) 

3 

03 
Govt. organisations 
(Operations level) 

2 

04 
Private Companies 
(Management level) 

3 

05 
Private Company 
(Operations level) 

3 

06 Civil Work Subcontractor 2 

07 Foreperson 2 

Total 18 
 
 
 

 

 

 

 

 

 

Academic 
6% 

Government 
31% 

Companies 
38% 

Trades 
25% 

Academic Government Companies Trades

Figure 18. Distribution of Interviewees by type 

 

Table 1. Individual Interview Structure 
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No. Stakeholders Specialisation 

1 Academics 
Earthquake, building construction, disaster prevention and urban 
safety, seismology, construction vulnerabilities to earthquake 
hazard 

4 Government Authority Detail Area Plan (DAP) (RAJUK) 
5 Government Authority Disaster and Earthquake Resilience Project (RAJUK) 
6 Government Authority Fire Service and Civil Defense (FSCD) 
7 Government Authority Fire Service and Civil Defense (FSCD) 
8 Governmental Authority House Building Research Institute (HBRI) 
9 Construction Company Mukta Construction Ltd 

10 Real Estate Company Anwar Landmark Company 
11 Real Estate Company ASSET Developments Ltd 
12 Developers Company Durba Developments Ltd 

13 Consulting Company d.Zignscape Consultant Ltd 
(Structural, Architectural, Soil test Company) 

14 
Construction Company 

Residential Developers Ltd 
Kochukhet, Dhaka Cantonment 

15 Civil Work Contractor M/S Subarna Enterprise 
16 Civil Work Contractor M/S Madina Construction 
17 Civil Foreperson Freelance 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Participant Specialisation 
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v. Details of focus group participants 

 

 

S. No.  Type of Stakeholders No. of FGDs 
1 Masonry Team 3 
2 Masonry Union 1 
Total 4 

of focus group participants by type 

 

 

 

 

 

 

Masonry 
Team 
75% 

Masonry 
union 
25% 

Masonry Team Masonry union

S. No. Type of 
Stakeholders 

Specialty Study Area 

FGD-1 Foreperson & Mason Civil work and Steel work 
Foreperson 

Sipahibag, Khilgoan 

FGD-2 Mason Civil work and Steel work Mason Bhuiyapara, Madartek 

FGD-3 Mason & 
Construction Worker 

Civil work Mason and 
Construction Worker 

Banasree, Rampura 

FGD-4 Labour Union Foreperson, Mason,  Construction 
Worker, Helper 

Meradiya Bazar, Banasree 

Figure 19. Distribution of Masonry FGD Stakeholders 

 

Table 3. Focus Group Discussions (FGD) structures 

 

Table 4. FGD Profile & Locations 
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15. Results – Interviews and Focus Groups 

w. Participants’ perception on building compliance 

For this project, twenty-two key stakeholders from academic institutions, government agencies and 
private companies were interviewed to identify the issues and challenges related to the 
implementation of building codes and compliance to safe construction in Dhaka with regard to 
disaster risk.   

The interviewed academics highlighted that only around 10% of buildings in Dhaka comply with the 
building codes. Therefore, a significant part of the city’s buildings have been constructed without 
following the existing regulations. The government officials mentioned that there is no regulatory 
body in Bangladesh to monitor whether the building code requirements are being implemented. The 
review and approval of the building drawings is sometimes undertaken by RAJUK; however, this 
occurs only after the review by professional engineers and planners. Following the building approval, 
the construction process is not monitored.  

In discussions with private developers, it was stated that building codes are maintained in the larger 
scale projects. In many cases, the developers also follow the codes’ requirements as they have the 
technical staff and qualified engineers to undertake this role. Private building owners and small 
construction companies in most cases violate the codes. They do not recruit qualified engineers to 
avoid higher costs. Private companies may send the materials for testing to relevant laboratories of 
different government agencies and engineering universities. However, it often takes too long to 
receive test results, and in some cases incorrect results are received. Given the time delays, private 
companies identified that they do not wait for the test results and often start construction:  in violation 
of the building codes. Furthermore, private company personnel also reported that a building design 
may be completed by structural engineers and architects, but in the field the site engineers execute 
according to the specifications and drawings without giving attention to whether the building 
compliances are ensured or achieved. It was evident that until recently, there has been no regulatory 
board for monitoring and implementing the BNBC. In most cases, high-rise buildings, or commercial 
buildings and other official large buildings are currently constructed according to the building code 
requirements, but private landowners tend to neglect code requirements to avoid extra expenses. 

 

Through the interviews it was identified that Dhaka’s building construction in the past mostly took 
place without the application of building codes and construction is often done by masons. In the 
interviews, the masons and contractors/sub-contractors stated that they had never heard about BNBC; 
rather they used to construct buildings based on the provided drawings and general compliance and 
site engineering instructions. They also reported that in most cases private landowners construct 
buildings in coordination with contractors/sub-contractors or the foreperson rather than employing 
skilled engineers due to higher associated costs.  

 

The masons identified that they do not receive adequate safety measures from the landowners. 
RAJUK has to monitor the implementation of the building codes, but that is lacking and thus building 
owners often violate the rules including setbacks and other compliances. Very often, engineers and 
building owners instruct differently and this creates confusion amongst the masons and subsequently, 
directed by the building owner’s decisions, rules and regulations are not followed. 
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x. Reasons suggested by stakeholders for non-compliance with building codes 

 

The interviews and FGDs indicated that the existing building codes are not implemented by the 
building owners during construction. Reasons behind non-compliance were identified by each 
participant cohort and are summarised below.  

 

Experience of academics 

• Absence of proper mindset. 

• Lack of awareness among people on building codes. 

• Buildings owners’ intent to reduce extra expenditure. 

• Lack of awareness of codes by some engineers resulting in non-implementation. 

 

Experience of government agencies 

• Professionals in the construction sector are not aware of the BNBC. 

• The BNBC is difficult to understand because it is written in English. The code employs 
complex terminologies and is only understood by engineering professionals. 

• Lack of internal-organisational harmony, that is, industry fragmentation. 

• Building owners are not aware of the consequences for non-compliance of the building codes. 

• Many engineers are not acquainted with building codes. 

• In general, the wider community, clients and construction workers have little or no idea about 
building codes and their importance.  

• Lack of knowledge of engineers, architects and planners of the building codes and the 
necessity for compliance.  

 

Experience of private companies 

• Misconception on BNBC exists across the construction sector that its application incurs 
significant additional expense. 

• Neglect of building codes by site-based engineers and officers due to a lack of concern about 
building codes. 

• Lack of precise knowledge at all levels regarding building codes. 

• Ignorance about building codes and insufficient skills of masons, forepersons and contractors 
in relation to the codes and administration.  

• Many civil engineers do not have clear knowledge about BNBC. 

• The issue extends beyond the BNBC:  often masons and forepersons do not follow even the 
construction drawings provided. 
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• Construction workers do not want to extend effort to understand and apply the codes and their 
goal is often to reduce the construction period. In an environment where they do not receive 
safety equipment from the owners, they tend to neglect the codes/compliances. 

 

Experience of the masons (FGD results) 

• Masons receive no training on BNBC. 

• Major challenges are the inadequate supply of building materials by the owners, differences 
of opinion between engineers and owners, unavailability of safety products. 

• Around 95% of the masons do not have any knowledge on building codes. 

• Masons do not receive any incentives or inspiration to adopt the codes, particularly as they 
work in an environment where they are not supplied with safety materials.  

• Extra expenditure is one of the main reasons discouraging building owners to adopt building 
codes. 

 

16. Measures to encourage compliance 

y. Recommendations of stakeholders for voluntary compliance 

Many participants identified measures they understood would encourage voluntary compliance to the 
codes and help construct safer buildings.  

 

Perceptions of autonomous institutions 

• BNBC and building compliance need to be included within the tertiary systems: in different 
courses in university curricula. 

• Training programs are required on the importance of building codes for professionals who 
have already graduated. 

• Proper implementation of the land use policy is required. Diverse types of buildings should be 
built as per allotted specific zone according to land use planning rules. 

• Educational institutions need to develop and promote awareness programmes among the 
private sectors, real estate agencies and general community. 

 

Recommendations of government agencies 

• Avoiding complex and jargon language such as engineering terminologies. There is a need to 
produce plain language publications for easier understanding and use by the general 
population.  

• Several volumes of BNBC are required to be published:  including separate topics covered by 
each volume. 

• An educational and awareness programme is necessary to inform people of the benefits of 
following BNBC and the negative consequences of non-compliance. 
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• Building owners can be provided with incentives like credit and certificates to encourage 
them to follow building codes. 

• Land use planning also has a vital role to create and construct disaster-resilient buildings. To 
begin with, sub-soil investigations should be conducted to identify liquefaction potential due 
to earthquakes, so that risk sensitive land use planning can be undertaken. 

• Public awareness should be raised by mass media and other campaigns such as seminars, 
workshops and mock drills. 

• Training should be provided to all relevant professionals including engineers, architects and 
planners, along with sub-contractors, forepersons and masons. 

• Monitoring cells need to be formed as soon as possible so that where necessary action can be 
taken. 

• All new buildings need to be built as disaster-resilient incorporating the BNBC. 

• Using land use planning and geo-engineering data new construction must be conducted 
according to specific zones. 

• Provision of incentives can be a strategy. As Bangladesh is a developing country, building 
owners often find themselves in financial crisis while constructing buildings. Providing soft 
loans from the House Building Finance Corporation may encourage compliance. There are 
two elements in constructing a building: Structural drawings and Architectural drawings. An 
owner should get a loan only when they submit the structural drawings to RAJUK prepared 
by a professional engineer following the BNBC. 

 

Recommendations of private companies 

• All bodies relating to construction need to be concerned about building codes to build safe 
and disaster-resilient buildings. 

• There is a need to train all the key stakeholders through workshops, seminars, TV-radio-
newspaper advertisements. 

• A bank loan policy should be flexible with nominal interest rates when following the BNBC. 

• From the government level there should be a motivation/incentive for the relevant 
stakeholders. 

• Implementing land use planning policy, using different types of construction needs to be 
considered in terms of specified separate zones. 

• To promote the application of BNBC, the approval of a building design complying with the 
BNBC should be given expeditiously.  

• To make people aware of the BNBC, workshops, seminars and training programs should be 
arranged.  

• Different training programs can be arranged not only for the engineers, but also for managers, 
supervisors, foremen and masons on technical aspects of BNBC rules. 

• Booklets, brochures or leaflets should be distributed with detailed and simplified building 
codes, benefits of following the codes, consequences of not following them. 
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• Construction workers should be given monetary incentives and training to make them 
interested in the BNBC. 

• Construction to be carried out through proper land use planning. 

 

Recommendations of masons 

• RAJUK should formulate, monitor and implement land use planning policy precisely. 

• Honest employees should be deployed for monitoring and field visits for the 
implementation of codes, because monitoring is a key factor in compliance. 

• Awareness-raising activities need to be initiated. In this case, documentaries on BNBC 
can be broadcast on television and radio. 

• Masons can be given incentives and certificates for good construction. 

 

17. Recommendations of stakeholders for enforced and deterrent compliance 

Suggestions of academics 

• Many engineers do not have a professional license for designing or constructing buildings; 
therefore, their knowledge and skills are limited, yet they are designing and constructing. In 
this case, monetary penalty can be sanctioned. 

• There is no assigned authority from the government side that will approve, monitor, and give 
occupancy certificate of a building as RAJUK does for Dhaka. The Bangladesh Government 
should establish such an authority to approve, monitor, provide occupancy certificate, as well 
as legal action in case of violating the rules. 

• If any building is constructed violating building codes, then strong fines or imprisonment 
should be considered. Gas, electricity, and other services can also be disconnected as penalty.  

 

Suggestions of professionals 

• RAJUK is carrying out an urban resilience project. There are two sub components: one is 
improvement of building code enforcement and another one is implementation. Under this 
project, an international consulting firm is going to be appointed that will identify 
mechanisms to promote the implementation of the BNBC. To get building completion 
certificates/license, building owners need to fulfil some conditions. Otherwise they would not 
be able to get the license and No Objection Certificate (NOC) from respective authorities. 

• A building should not get the electricity supply connection if proper building codes and safety 
rules are not maintained. Moreover, RAJUK should not provide a building permit unless 
proper building codes are followed. 

• Before commencement of construction when the land owner applies for NOC, then the 
following factors should be considered as per BNBC: 

- Presence of 10-metre wide road in front of the building; 
- Availability of sufficient numbers of exits; 
- Availability of fire safety plans on each floor; 
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- Presence of active and passive heating, ventilation and air-conditioning systems; 
- Installation of fire doors and fire detectors in the building; 
- Availability of adequate water supply for fire extinguishers, training for fire evacuation, and 

fire drills. 

Suggestions from private companies 

• The building approval authority has to be transparent to avoid permits being issued through 
bribes and political persuasion. 

• To implement the BNBC, the concerned city development authority must be accountable and 
transparent.  

• The consultant team that designs the building can play a significant role. They should enforce 
the codes in the execution team (engineers, supervisors, electrician, foreman and masons) and 
can also inform the building authority about the importance of building codes. 

• The structural department of the company should instruct the relevant personnel to follow 
building codes properly. They should introduce the codes and provide information about the 
penalties for violating the codes.  

• Contractors/sub-contractors and masons should not receive their payment until 
implementation of code precisely as per design has been done. Persons not following the 
codes should also be fined. 

Suggestions of masons (FGDs) 

• Building codes are not followed in Bangladesh when constructing a building because owners 
encounter financial expenses when following the codes. In some cases, building owners do 
not want to follow even RAJUK setback rules. 

• In 99% of construction sites in Bangladesh, safety is not being practiced. In this case, RAJUK 
should not issue NOC to permit the owners to commence the construction of the buildings 
until they assure that required safety measures are available on site. After receiving 
permission, building owners are not interested in the safety of the workers anymore. Injured 
workers and families of dead workers usually do not receive any compensation. 

 

8  Key findings and recommendations 

 

z. Key findings  

 

• The building code is now included in the curriculum at the undergraduate level in prominent 
academic institutions like the Bangladesh University of Engineering and Technology 
(BUET). 

• The general public continues to remain unaware of the BNBC and its importance to life 
safety. 

• A significant number of planners, architects and engineers are not acquainted with the BNBC. 
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• Building owners are often reluctant to invest additional expenditure for implementing the 
BNBC. 

• Poor monitoring and law enforcement is responsible for the lack of implementation of the 
building codes. 

• In most cases, the stakeholders assume that the code is only used for resisting earthquake 
events.  

• There remains a lack of proper training and awareness of construction workers. 

• The code is not followed currently. 

• The code is written in English and not easily interpreted by the general community which 
impacts upon compliance as it is only understood by certain professionals. 

• The building codes developed by BUET are not properly understood. 

• Malpractices in design and construction of buildings continue to be prevalent. 

• Lack of inter-organisational harmony exists amongst the industry. 

• Absence of a proper monitoring authority or regulatory board is preventing compliance to 
building codes. 

• Negligence of building codes by the site–based engineers. 

• Unavailability of an enforcement mechanism for implementation of the BNBC affects 
compliance. 

• Following building codes from the very beginning can help to avoid significant financial loss. 

• Many civil engineers do not have an accurate knowledge of the BNBC. 

• Land use planning is not maintained in Bangladesh and it is necessary to enforce rules and 
regulations to reduce risk. 

• Following building codes has the potential to make buildings durable against all hazards, not 
only earthquakes. 

 

aa. Key recommendations 

 

• Convince owners to follow building codes so that after assessing the building they get a 
clearance certificate and they can make good profit. 

• Making owners aware of the high cost of retrofitting and the difficulties they will have to face 
to retrofit. 

• Showing and convincing through facts and analysis to the clients so that they can get a clear 
idea of the extra cost that will deliver them a lot of benefits over time. 

• Organizing workshops, seminars, drills, TV/radio/newspaper features, advertisements, etc for 
creating public awareness. 

• The inclusion of the BNBC in all engineering and relevant disciplines at universities should 
be mandatory. 
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• Contractors and masons should not be paid until they follow the exact design approved by 
RAJUK. 

• Penalties should be imposed on those who do not follow BNBC. 

• Creating awareness and providing training to stakeholders from the community level to 
respond to the impacts of disasters. 

• Meetings should be arranged monthly headed by chief engineers, project operations head, 
structural head, advisors of the company and other such leaders where training and 
instructions are provided to employees. 

• Council or committees of masons should provide their masons the information about rules 
and regulations of constructing a building. 

• RAJUK should be monitoring and strictly controlling implementation of building codes. 

• All bodies related to construction need to be concerned about building codes for a safe, 
disaster-resilient building. 

• Bank loan policy should be flexible with nominal interest rate for construction that follows 
the BNBC. 

• The government can initiate a policy such as, “If a building is designed complying to building 
codes, approval time should be less for the building permit.” (For regular building approval, it 
takes 2-3 months, but for BNBC-complaint it should be less than a month). 

• Introducing people with the codes and penalties for denying codes. 

• People should be warned of the disastrous consequences of neglecting the BNBC. 

• Related institutions should work together for integrated planning. 

• Providing occupancy certificates to encourage compliance. 

• Providing soft home loans from House Building Finance Corporation if the BNBC is properly 
followed. 

• Risk-sensitive land use planning has to be promoted for Dhaka and other cities in case of 
construction of buildings and other infrastructure. 

• Owners should only be given home loans when they submit the structural design to RAJUK 
done by professional engineers following the BNBC. 

• A manual should be produced in Bengali so that people can easily understand the main 
aspects of building codes. 

• Workers should be given extra bonuses if they receive training. 

• Owners both private and other must be brought under supervision. 

• Safety management should be used in workplaces so that workers never neglect their duties; 
this should be monitored strictly. 

• Buildings owners can be given incentives. 

• Creating awareness so that people can understand that reducing the adverse effects of 
disasters is more important over the long term than saving money. 
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• Manuals should be published with detailed and simplified building codes. 

• Providing credits and certificates which can be used later for getting other jobs. 

• Fast clearance should be given to those who construct infrastructure following building codes. 

• Arranging different training programs, workshops for engineers and seminars for building 
owners. 

• Land and geologic characteristics should be taken under consideration for construction and 
proper urban planning. 

• Land use planning and geo-engineering data can be used for zoning areas according to 
hazards and risks. 

• Formulation of long-term land use planning is needed. 

• The monitoring and implementing agency like RAJUK has to be transparent and accountable. 

 

18. Future research opportunities 

 

The successful implementation of building codes plays a vital role in making a city disaster-resilient. 
Cities like Dhaka and others in Bangladesh experience widespread violation of building codes. 
Hundreds and thousands of buildings that have already been constructed in Dhaka in a haphazard 
manner are at risk of collapse in earthquakes and other disasters. Therefore, the city should identify 
mechanisms through scientific investigations on how to effectively implement building code 
compliance. In this case, continuous assessment of opportunities and challenges should be carried out. 
Future research can include assessing different stakeholders’ opinions at a large scale encompassing 
all the communities of the city so that they can freely share their ideas and experiences. In addition, 
taking examples from countries where building codes are successfully implemented, research 
activities to explore mechanisms to promote such application of codes need to be initiated.     

 

19.  Conclusion 

 

Bangladesh, a small country, hosts a large population while the capital city, Dhaka, accommodates 
close to 20 million people. Due to the large population, the city has been growing in a very irregular 
form and has urbanised in a very haphazard manner. Building construction at present and in the past 
has not been given due attention particularly with regard to the existing building regulations and 
codes. Therefore, over 90% of buildings that have already been constructed in the city are highly 
vulnerable to earthquakes and other hazards. The city has experienced several large building collapses 
where many people have died. Given these situations, it is extremely important for the city, and the 
whole country, to identify effective mechanisms to promote the implementation of building codes. 
Those who deal with the BNBC (e.g. engineers) should be taught at the university level through 
incorporating it into the curriculum. In addition, those who work in building construction can be 
trained through various ways. By giving them incentives and rewards, implementation of the BNBC 
can be promoted.   
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Figure 20. Housing construction, Nepal 
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SECTION 3: Case study: Nepal 
Earthquakes represent the major and most devastating hazard in Nepal and the building codes of 
Nepal play a role on supporting the construction of earthquake resistant-buildings. However, existing 
codes do not include much information or provisions for making building floods or landslides 
resistant, even though Nepal faces such disaster events. 

The case study focuses on earthquakes given they are covered in the National Building Codes of 
Nepal. Other hazards such as floods, landslides and drought also affect Nepal, but are beyond the 
scope of this report. Nonetheless, such hazards have been covered in the ‘Grey Building Handbook’, 
included here as an appendix and as a stand-alone publication translated into Bengali and Nepali.  

 

 

20. Geography and population of Nepal 

Nepal lies in the central part of the Himalayas (Figure 21). The country has been divided into seven 
provinces and presently has 293 urban municipalities. Until 2014, Nepal had only 58 municipalities; 
the increase in municipalities reflects the urban population growth. There are four types of 
municipalities in Nepal, metropolitan city, sub-metropolitan city, municipality and rural municipality. 
In March 2017, after a report by the Local Level Restructuring Commission, the country was divided 
into 4 metropolitan cities, 13 sub-metropolitan cities, 276 municipalities and 481 rural municipalities. 
Further, the number of metropolitan cities increased to 6 after the upgrading of two sub-metropolitan 
cities.  

 

 

 

 

Figure 21. Map of Nepal, image courtesy of Mapcruizin.com  

(http://www.mapcruzin.com/free-maps-nepal/nepal_sm_2008.gif) 
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21. Impacts of disasters on buildings and people in Nepal 

Nepal is one of the most vulnerable countries in the world in terms of natural hazards. It is in the top 
20th position in the list of multi-hazard prone countries in the world (Gautam, 2017). Further, the 
country lies in an active seismic zone between the Indian and Eurasian plates (MoHA, 2015). 

The country has regularly witnessed major earthquakes. The first recorded event dates back to 1255 
AD where the ruling king Abhaya Malla was killed and one-third of the valley’s inhabitants perished 
in the same disaster (Rana, 1935). The destructive earthquake after 1255 was followed by other such 
events in 1408, 1681, 1803, 1810, 1833, 1934, 1980, and 1988) and continues today  (Earthquake 
Loss Estimate, 2014). Furthermore, the country witnessed smaller earthquakes in 1988, 2001, and 
2011.  

One of the last great earthquakes was in 1934, measuring over 8.0 on the Richter scale and resulted in 
the death of 8,519 people with 207,740 structures damaged (Rana, 1935). The 1988 Eastern Nepal 
earthquake killed 721 people and injured 6,553, and 20,000 buildings collapsed or were damaged 
including 948 schools. The recent Gorkha earthquakes of 15th April 2015 and 12th May 2015, affected 
31 districts of Nepal, of which 14 districts were declared ‘crisis-hit’. The 2015 Gorkha earthquakes 
claimed more than 8,790 lives with thousands affected. Furthermore, it has destroyed more than 
500,000 houses and damaged another 250,000 (NPC, 2015).  Many scientific research studies 
conducted following the Gorkha earthquakes speculate that another earthquake of this magnitude 
could be even more devastating (Grandin et al., 2015). 

The impacts from earthquake events are often devastating and casualties and damage related to the 
Kathmandu Valley can be found in Table 5. 

 

Year  Date  Earthquake  
Epicenter  

Casualties  Buildings / Temples  

 Death Injuries Collapsed  Damaged  
1988  21 Aug.  Udayapur  721 6553 650  1814  

1934  15 Jan.  Bihar/Nepal  8,519 -  12,397  43,342  
1837  17 Jan.  -  -  -  -  -  
1833  26 Aug.  -  43  30  18,000  -  
1823  -  -  -  -  -  -  
1810  May  -  Moderate casualties  Many buildings and temples 

collapsed  
1767  June  -  -  -  -  -  
1681  -   -   Many buildings and temples 

collapsed  
1408  -  -  Heavy casualties  Many buildings and temples 

collapsed  
1260  -   Heavy, Widespread famine 

and epidemic  
-  -  

1255  7 June  -  1/3 of total population 
including King Abhaya 
Malla Killed  

Many buildings and temples 
collapsed  

 

 

Table 5. Casualties and Damage of past earthquakes in the Kathmandu Valley 
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22. Building regulations in Nepal 

The damage assessment of the earthquake of 1988 revealed that destruction of buildings was mainly 
due to poor construction and low level of awareness of code requirements and earthquake resistant 
technology among local communities. Consequently, the National Building Code (NBC) 
Development Project was formulated through the Department of Buildings assisted by UNDP (UNDP 
Project NEP/88/054). The 20-volume draft code with four levels of application were prepared in 
1994. To enforce the NBC, the Building Act 1998 was promulgated, but unfortunately could not be 
enacted due to technical difficulties. The Department of Urban Development and Building 
Construction (DUDBC) further added three volumes to the code. The entire set consisting of 23 
volumes was approved by the Government of Nepal (GoN) in 2003. The Code contains provisions 
pertaining to architectural, structural, mechanical and electrical requirements and the objective is to 
protect the public by accounting for the influence of the local conditions on construction. 

The NBC was enforced through the Building Act 1998 (first amendment 2007) and Building 
Regulation 2008, and was approved by the government. Although it was applicable to the whole 
country and a legally binding document across all 130 municipalities, it was not mandatory for village 
development committees that existed before recent local level restructuring in Nepal. Only a few 
municipalities adopted the building code before the 2015 earthquakes. Lalitpur sub-metropolitan city 
was the first municipality in Nepal to implement the NBC in the Building Permit Process through a 
declaration on the Earthquake Safety Day celebration on 16 January 2003.   

 

The National Building Code (NBC) presents regulations and guidelines for buildings to control and 
improve the seismic performance of buildings to meet an acceptable level of safety. The Code 
incorporates four different aspects of building types according to the complexity of design and 
construction (Table 6): 

1. International state-of-the-art 

2. Professionally engineered structures 

3. Buildings of restricted size designed by simple rules of thumb 

4. Remote and rural buildings where control is impractical. 

 

International state-of-the-art buildings 

These include buildings with complicated designs usually found in developed countries. The 
structures must comply with existing international state-of-the-art building codes. However, they must 
also meet Nepalese requirements with respect to minimum design load and configuration. 

Professionally engineered structures 

Buildings designed and constructed under the supervision of engineers, buildings with a plinth area 
more than 93 square metres, building having more than 3 storeys, buildings with a span more than 4.5 
metres and buildings with irregular shapes fall into this category. It covers public buildings like 
hospitals, meeting halls, factories, multi-story buildings and larger residential buildings. 
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Mandatory rules of thumb 

The mandatory rules of thumb can be used in the case of buildings that meet certain criteria related to 
height, number of storeys and floor area: may be used by the non-experienced builder and junior 
engineer to apply for a building permit and in the construction process. 

The documents that cover the aspects of mandatory rules of thumb are: 

•  Mandatory Rules of Thumb Reinforced Buildings with Masonry Infill (NBC 201) 

•  Mandatory Rules of Thumb Reinforced Buildings without Masonry Infill (NBC 205) 

• Mandatory Rules of Thumb Load Bearing Masonry (NBBC 202). 

 

Guidelines for remote rural buildings 

The guidelines focus on changes required to make buildings seismic-resistant, which are not subjected 
to modern quantitative analysis and rational design considerations. They include earthen buildings and 
low-strength buildings (unfired masonry, mud mortar, rubble, and dry stones). Documents included in 
this section are: 

• Guidelines for Earthen Resistant Building Construction: Earthen Buildings (NBC 204) 

• Guidelines for Earthen Resistant Building Construction: Low strength Masonry (NBC 203). 

 

 

 

S. No. Type of Building Code  Purpose  

1  International State-of the-art. 
Applicable codes: NBC 000  

Applicable to large building structures. The structures 
must comply with existing international state-of-the-art 
building codes  

2  Professionally Engineered 
Buildings  

Buildings designed and constructed under supervision 
of engineers, buildings with plinth area more than 93 
square metres, building having more than 3 storeys, 
buildings with span more than 4.5 metres and buildings 
with irregular shapes  

3  Mandatory Rules of Thumb. 
Applicable codes: NBC 201, NBC 
202, NBC 205  

Buildings of a plinth area less than 93 square metres, 
less than 3 storeys, building having a span less than 4.5 
metres and regular buildings designed and constructed 
by technicians in areas where professional engineers are 
not available  

4  Guidelines for Remote Rural 
Buildings (Low Strength 
Masonry/ Earthen Buildings)  

Buildings constructed by local mason in remote area 
and not more than 2 storeys 

 

 

Table 6. Summary of NBC categories for design and construction of buildings 
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23. Building construction practices in Nepal 

Since 2015 the NBC has become mandatory for every municipality and is enforceable. The main 
municipalities and also the village municipalities are bound to follow the NBC for new construction 
which includes the massive reconstruction after the Gorkha earthquakes.  

The enforcement of the building codes in all the municipalities is ensured through the building permit 
system. The building permit is provided for construction of a building only when the design and 
drawings of the building fulfils the NBC provisions and by-laws and the building completion 
certificate is provided to demonstrate that the building is constructed as per the design and drawings.  
Municipalities such as Dharan have also implemented a reward-and-punishment system where 
contractors who do not build according to NBC compliant design and drawings will lose their license 
to work in their municipality. Furthermore, upon demonstration of good work the municipality 
rewards contractors during different events such as the Earthquake Safety Day. The same 
municipality has also introduced supervision of construction work with an additional charge of NRs. 5 
per square ft (0.93 square metres). They also provide incentives to owners (50% discount in fee) when 
they apply for a permit to retrofit their existing buildings. 

 

24. Research approach and methodology 

Nepal has 205 new municipalities that have recent experience with the implementation of building 
codes while of the remaining 58 municipalities a few have already implemented the NBC. The 
selection of the case study area includes both the old municipalities (having a long experience of the 
implementation of building codes) and new municipalities (which have only recently started the 
implementation). A total of five municipalities were selected as part of the case study areas. 
Municipalities in the Kathmandu Valley - where the capital of the country is situated - were selected 
in addition to a small number of municipalities external to the Valley. The three municipalities in 
Kathmandu Valley were Lalitpur (first municipality to implement NBC), Thimi municipality and 
Budhanilkhanta municipality (new municipalities) (See figure 8). Two municipalities outside 
Kathmandu Valley were Dharan (implementation in 2007) and Duhabi (new municipality). 

bb. Data Collection 

The key stakeholders selected for the interviews were engineers and government officials working in 
the field of building code implementation and building construction, and politicians who play an 
important role in urban development and housing. A total of ten engineering professionals, one 
engineering academic and three politicians/administrators were interviewed. 

 

cc. Details of interview participants 

A total of 14 key stakeholders participated in semi-structured interviews. All the respondents are 
either directly or indirectly related to the NBC enforcement. Among the respondent 57% were from 
the age group of 31-50, 21.5% from 18-30 and 51-70 age group (Figure 22). 
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21.5% 

57% 

21.5% 

Age Group 

18-30 31-50 51-70

7% 

21.5% 

21.5% 

50% 

Length of experience in industry 

<2yrs 2-5 years 6-10 years >10 years

 

In terms of employment experience in the construction industry, 50% of the respondents had been 
working in the construction industry for more than 10 years. Those who had worked in the 
construction industry for 2-5 years were as equally represented as respondents who had worked in 
the industry for 6-10 years; both were 21.5% of the overall group, and the remaining 7% had less 
than 2 years’ experience (Figure 23). Of all of the respondents, 79% were engineers. (Figure 24). 
Most of the engineers interviewed, particularly in local government were involved in checking 
designs and building drawings for compliance to building codes and building by-laws, and providing 
approval for construction. In terms of length of experience in their current position, 21% had been 
there for less than 2 years, around half of the respondents had 2-5 years of working experience in the 
current position and 29% had been there for more than 5 years (Figure 25). 

 

Figure 22.  Age group of interviewees  

 

Figure 23. Years of experience in the construction industry 
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21% 

50% 

29% 

Time in current position 

<2yrs 2-5 years >5 years

79% 

21% 

Engineering background 

Engineer Non-engineer

29% 

50% 

21% 

Organization Size 

50-100 101-500 > 500

 

 

 

As for who the respondents were employed by, around 72% worked for local government, while 21% 
worked for the state and 7% for NGOs and private entities. Of these organisations, 29% worked in 
organisations with 50-100 staff, half (50%) of the respondents worked in an organisation with 101-
500 staff, while 21% worked in an organisation with more than 500 people (Figure 26).  

 

 

 

 

 

 

 

 

Figure 24.  Engineering background of interviewees 

 

Figure 25.  Years spent working in current position 

Figure 26.  Distribution  of co-workers 
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25. Results 

 

dd. Participants’ perception on building compliance 

Almost all the organisations that the respondents worked in observed the Earthquake Safety Day to 
raise awareness on the building codes. They also provided different levels of training such as mason 
training: many municipalities consider this form of training as one of their successful strategies to 
promote voluntary compliance. Some organisations also used megaphones and media channels for 
dissemination of information regarding NBC. The Dharan and Thimi municipalities have conducted 
house owner counselling every week for those who are interested in applying for a building permit 
(Figure 27). The state organisation has also developed a number of guidelines, construction 
specifications, pamphlets, and prototype designs. They provide training on safe building construction 
to different levels of technicians such as engineers, sub-engineers, assistant sub-engineers and 
masons. 

For many key stakeholders, traditional settlements are common in their working areas and they noted 
difficulty in the implementation of building codes across these localities. On one hand, traditional 
construction technology has stood the test of time, however, on the other it has not been incorporated 
properly into the NBC. The NBC has focused and provided details more on new or modern 
technology, such as reinforced concrete. Furthermore, the highly dense traditional settlements have 
certain construction details and characters which the NBC has not been able to capture in detail. 

 

Fiure 27. Raising awareness 
in municipalities  

(Above) Disseminating 
information by megaphones 
in Duhabi municipality on 

building permits 

 (Below) Notice of day and 
time of counselling for 

house owners in Dharan 
Municipality 
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ee. Reasons suggested by stakeholders for non-compliance of building codes  

The key stakeholders pointed out a number of challenges in the compliance of the NBC, 
although all the respondents felt that the compliance has been more voluntary after the 
Gorkha earthquakes 2015.  

Non-compliance of owners 

• One of the biggest challenges is the lack of awareness of the owners regarding safety, the 
NBC and its compliance. 

• Inner city areas where the land size is small and it has its own traditional technology and 
people with a weak economic background, the implementation of NBC is a challenge (Figure 
28). 

• Construction not undertaken under the supervision of skilled technicians due to economic 
constraints. 

 

 

Figure 28.  

Buildings in inner city areas, 
Nepal 
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Lack of experience of engineers 

• Technicians do not have sufficient knowledge of designing especially in city centres where 
buildings such as high-rises are being constructed. 

• Fresh graduates are unaware of the NBC. 

• Awareness of the importance of NBC and its role in disaster resilience. 

• Field implementation, especially of construction detailing such as lapping, stirrups, ties and 
other methods is problematic. 

Government 

• Inadequate institutional capacity (lack of skilled technical human resources). 

• Lack of effective reward-and-punishment system. 

• Political pressure to provide building permits or completion certificates, although the design 
and construction of a building lacks compliance to building codes. 

• Gaps in the building permit system as the monitoring of the foundation is missing during the 
process of construction. Monitoring on the site is done below the damp-proof course (DPC) 
level where there is empty land and after above DPC. 

• Strong political will to enforce building codes. 

 

Issues with building codes 

• The NBC has the limitation that it does not have clear instructions on steel structures. 

• The MRT 205—which has been followed in several municipalities—has certain issues in that 
it does not consider practical aspects such as two ways eccentric, one-way eccentric, strap 
beam, combine foundation, and raft foundations. 

• Ambiguity of MRT. 

• Design of foundation when land is open from only two sides. 

 

Other problems identified 

• Quality of materials. 

• Large stocks of old buildings exist, which were not built according to building codes and 
retrofitting them is challenging. 

• Most of the respondents pointed out that awareness of all the stakeholders is the basic and key 
aspect to help encourage voluntary compliance. In Nepal, where most houses are owner-
driven, it would be fruitful to develop incentive mechanisms for the house owners to 
encourage NBC compliance. 

• Proper system in the municipality with less a less bureaucratic process. 

• Political will to make the city safe. 
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26. Key findings and recommendations 

The study has revealed a number of challenges and also recommended areas of improvement. It has 
outlined some major impediments to the compliance of NBC: 

• Capacity development 

• Awareness of different stakeholders 

• Involvement of academia 

• Need to find solutions on retrofitting of existing buildings 

• Incentives. 

 

27. Future research opportunities 

The results obtained from the study point out that further studies can be conducted to find ways to 
formalise and standardise the construction of traditional technology (informal settlements). Research 
can also be conducted on different ways and means of raising awareness of different stakeholders, 
including politicians.  
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Figure 29.  A building damaged by the 2015 Gorkha earthquakes in Nepal 
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3. Conclusions 
 

28. Responses to research questions 

The discussion of the results of the research is structured along the main research question and sub-
questions (see 1.2.b). To begin with, the sub-questions are addressed, which then leads to an analysis 
of the findings pertaining to the main research question. The discussion is drawn from the preceding 
case studies and literature reviews. 

 

ff. Responses to the sub-questions 

 

Some of the key issues below were revealed broadly in the global literature review, which were then 
further revealed in more detail in the case study contexts, discussed below under Sub-question 2.  

• Building regulations vs Building codes: One of the key weaknesses is the lack of distinction 
between building regulations and building codes. Building codes and regulations are often 
used simultaneously, but their scope and meaning varies. ‘Building regulations’ usually refers 
to land use planning, setbacks and easements, building character, density, height, etc, which 
can be at the urban or settlement level. On the other hand, ‘building codes’ are specific to the 
design and construction of individual buildings, with technical building provisions or 
construction requirements to maintain certain standards of safety, human comfort and well-
being.  

• Integration between Building regulations vs Building codes: The other weakness is that 
the level of differentiation and integration between regulations and codes varies widely, both 
in developed and developing countries, making compliance and enforcement complex for 
achieving disaster resilience. For example, even if a building is built to high safety standards 
following codes, if it is allowed to be built in a vulnerable location, it may not be resilient to 
the impacts of disasters. Japan is one example where they are strongly integrated, which has 
been advantageous in minimising the impacts of disasters. 

• Mounting emphasis to act: In many developing countries, building codes do exist but are 
often not mandatory. However, one of the strengths is that after the 2015 earthquakes in 
Nepal, there is stronger emphasis on implementation of the National Building Code. Another 
strength is in Bangladesh, at least in the new and formal urban developments, where there is 
an attempt to enforce building regulations; there are also claims by some builders that the 
National Building Code is followed.  

• Need for greater intervention: Despite the mounting emphasis many challenges exist in 
terms of capacity, compliance and enforcement; there is very little in the way of building 
regulations in Nepal. There is a similar situation in Bangladesh, where typically, at the 
national level and even at the wider urban level, both the building regulations and codes are 
disregarded, and in many cases, there is little knowledge of them even among built 
environment professionals. 

Sub-question 1:  

What are the strengths and weaknesses in terms of disaster resilience of building 
codes globally, and specifically in the project countries? 
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Figure 30.  Informal sector buildings range from slum dwellings to brick-and-concrete buildings, 
as seen from these photos from Bangladesh (above) and Nepal (below) 
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In the two project countries a wide range of stakeholders were interviewed, including from the public 
and private sectors, academia, built environment professionals and construction workers. The insights 
gained from these interviews are discussed earlier in the case studies, and the key challenges can be 
summarised along the following key lines: 

• Large Informal sector: The widespread and proliferating informal sector in both project 
countries where building codes and regulations are not followed (Figure 30). In Nepal, there 
is an attempt to contextualise building codes for small buildings and those built out of 
traditional materials (e.g. earth, low-strength masonry), but there is no such effort in 
Bangladesh, where the building codes pertain to buildings constructed out of formal sector 
materials such as concrete and brick; thus, there is little relevance of the codes for the 
informal sector. In addition, there is a large existing building stock, mostly built informally 
and some of the buildings quite old and deteriorating, and the inhabitants there are 
particularly at risk (Figure 31). There is hardly any exploration on how this risk might be 
addressed. The formation and existence of the informal sector is fuelled by the challenges 
discussed below.  

• Lack of awareness and knowledge: This was a key challenge in promoting compliance to 
building codes. Although building codes exist in both the countries, there was widespread 
lack of awareness about it and knowledge on how to understand and apply it, spanning from 
built environment professionals to construction workers. Codes are often understood as 
bringing resilience only to earthquakes, not the wide range of hazards in these countries; 
indeed, particularly in Nepal, the building codes deal primarily with earthquakes and not 
interpreted for other hazards. Such awareness and knowledge comprise a prerequisite to 
compliance; without knowing the codes or fully understanding them, one cannot be expected 
to comply to them. 

• Lack of capacity: This is related to the above issue – knowledge is an essential basis for 
building capacity in interpreting, implementing and complying with building codes. Once 
again, this capacity building need is at all stakeholder levels from formally trained built 
environment professionals to informal sector construction workers. 

• Perception of extra cost: Incorporation of building codes does incur an extra expense, but 
this is not significant if their long-term safety and disaster resilience benefits are considered. 
In the project countries, building codes are widely perceived as costly and hence avoided, 
without any serious cost-benefit analysis presented by professionals or demanded by building 
owners.  

• Corruption: This is a key challenge in promoting compliance to building codes and building 
regulations. In Bangladesh where building regulations (or bye-laws) are somewhat enforced 
in the more affluent and formal sector buildings, there are reports of violation in the wider 
context; building codes are by and large ignored, if known at all. In Nepal, even when there is 
an institutional drive to implement building codes, there is a tendency to avoid them wherever 
possible. Political patronage and bribery are some of the key corruption instruments.  

Sub-question 2:  

What knowledge and insights can be gained from institutional and community 
stakeholders in the project countries on opportunities and challenges for 

facilitating compliance to safe building codes? 
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Although at this time the challenges outweigh the opportunities, the opportunities below were drawn 
from the interviews: 

 

• Institutional initiatives: Recent disasters in the two countries, namely the Rana Plaza 
garment factory collapse in Bangladesh and the 2015 earthquakes in Nepal brought 
institutional focus on the importance of building codes. In Bangladesh, the key urban 
regulatory body, RAJUK, has embarked on a building resilience program supported by the 
World Bank. Similarly, in Nepal, there is strong international support to promote building 
codes and the government has mandated the implementation of building codes, which 
provides an opportunity for promoting compliance. 

• Educational initiatives: Although not yet at the level as required, there are some initiatives 
to include education on building codes at the tertiary level. In Bangladesh, only in the 
curricula of the premier engineering university, BUET, building codes has been included, but 
perhaps it is the beginning for more widespread uptake. In Nepal, the Institute of Engineering 
in the premier educational institution, Tribhuvan University, is spearheading education on 
building codes, and again, can be a basis for replication by other educational institutions. 

• Awareness and capacity building: Although Bangladesh is lagging behind current 
international approaches, there are quite a few initiatives in Nepal to build awareness and 
capacity - the ‘Earthquake Safety Day’ is celebrated in a significant manner and serves as a 
vehicle for raising awareness on safe construction practices. Training of masons in safe 
construction is beginning to be done widely in Nepal, a way of building capacity at that level 
which has relevance for the informal sector. There is the opportunity for Bangladesh to learn 
from these initiatives.     
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Figure 31.  Old and deteriorating buildings in Kathmandu, Nepal; note how the buildings are 
buttressed to prevent toppling 
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Practice-and-policy guidelines relevant to the two project countries were discussed earlier in the case 
studies. Here some of the key elements, relating to the challenges and opportunities discussed above 
under Sub-question 3, are drawn out. 

• Increasing Awareness: Strong and widespread initiatives on building awareness at all levels 
is required. Although some initiatives in this regard have been identified above, there is scope 
for a much more concerted and extensive effort. Policies for doing so can be implemented in 
partnership between public, private and civil society actors, and can be upscaled for the wider 
community level.  

• Professional bodies reinforcing codes in education: Policies should be targeted for capacity 
building on building codes at all levels ranging from incorporation of knowledge on building 
codes in tertiary level education of built environment professionals to training of construction 
workers. The “Grey Building Handbook” produced in this project is an initiative in this 
direction and can serve as a training manual for informal sector builders. 

• Financial incentivisation for compliance: A range of policy instruments, indicated 
particularly in the Bangladesh case study context, and to some extent in the Nepal case study, 
including financial incentives, ‘reward-and-punishment’, and regulatory code of professional 
practice could move forward the building codes compliance agenda. Coupled with awareness 
on the importance of building codes for disaster resilience, it could be the basis for more 
widespread voluntary compliance. 

• Formation of new authorities/institutions: From the investigations in Bangladesh, it was 
found that the need for a specific authority for implementation and enforcement of building 
codes was expressed. RAJUK in Bangladesh is primarily involved in approving building 
permits and monitoring of construction relating to building regulations and there is no agency 
for building codes implementation. However, RAJUK with the support of the World Bank has 
embarked on a new program for implementation of building codes, and perhaps this is an 
opportunity for integration of regulations and codes under one authority.  

• More integrated and targeted guides: In Nepal on the other hand, the Ministry of Urban 
Development oversees implementation of building codes, primarily relating to earthquake 
resilience, and there is limited focus on building regulations. There is thus scope here for 
integration of codes and regulations, as well as building codes dealing with a wider range of 
hazards.   

 

 

 

 

Sub-question 3:  

What practice-and-policy guidelines are required to facilitate voluntary compliance 
and implementation of safe building codes? 
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29. Responses to the main research question: 

 

 

The discussions around the research sub-questions provide pointers to addressing the main research 
question. In order to do that, it would be useful to broadly categorise buildings into two sectors, 
formal (a relatively small proportion in the national contexts of the two project countries, and indeed 
throughout South Asia, but because of the large population, and growing prosperity and aspirations, 
significant in absolute terms) and informal (the majority of buildings in the two countries, ranging 
from rudimentary slum dwellings to brick-and-concrete multi-storey buildings). Various approaches 
were suggested in the interviews and literature to catalyse voluntary compliance such as incentives, 
tax benefits, reduced insurance premiums and reverse mortgage, inclusion in educational curricula 
and school buildings, contextualised approach according to country, sector-wide training including 
construction workers and informal builders, and perhaps most importantly, raising awareness. A 
mixture of such strategies in varying extents in the formal and informal sectors as discussed below 
can be way forward in addressing the above research question. 

gg. Formal sector 

In the major cities in Bangladesh and municipalities in Nepal, there are already initiatives for 
implementing building codes and regulations in the formal sector, although as yet there is a gap in the 
coverage and also reports of violation and corruption. The suggestions discussed above relating to 
capacity building, financial incentives, education and enforcement (fines, rewards, monitoring of 
practitioner licensing, etc) pertain to the formal sector as mechanisms for promoting voluntary 
compliance, and there are already some small beginnings of voluntary implementation of codes in 
some municipalities in Nepal and by some real estate developers in Bangladesh. These examples can 
be a basis for upscaling voluntary compliance initiatives. 

hh. Informal sector 

Raising awareness is the main pathway to achieving voluntary compliance in the informal sector. The 
key issue is that many of the building codes in developing countries have been adapted from 
developed countries, but having significantly lower resources and weaker governance, the codes 
prove difficult to implement in the socio-economic conditions of the developing world.  A large part 
of the population in the project countries live in informal settlements and rural areas, and the high 
building standards specified in the codes are simply not feasible.  

Building codes specify a wide range of design and construction guidelines and standards to enable 
safety, health and comfort for users and occupants of buildings, where the safety aspects are the most 
crucial to protecting human lives and well-being from disaster impacts. Therefore, in the developing 
world context where lack of resources and other factors are barriers to implementing a comprehensive 
array of building codes, to begin with this most basic and critical life-saving element makes sense and 
signifies building standards that specifically address disaster resilience. Thus a ‘Grey Building 
Handbook’ (see appendix) derived from the research and contextualised for Bangladesh and Nepal 

How can compliance to voluntary safe building codes be facilitated in 
the current contexts of Bangladesh and Nepal for increased disaster 

resilience? 
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comprises one of the main outputs of this project, where a suite of safe building options is presented 
to match different incomes and site conditions. 

The approaches in Nepal, such as specific codes for traditional and small buildings and training of 
masons, address the safety needs of the large informal sector. While there is scope for upscaling these 
approaches in Nepal, there is also opportunity for Bangladesh to gain lessons, and contextualise and 
implement such approaches. 

 

30. Conclusions 

The overarching goal of this project was to undertake research on approaches and options for 
promoting voluntary compliance to safe building codes for disaster resilience, focusing on two case 
study contexts – Bangladesh and Nepal. A secondary, though equally important, goal was to develop 
a handbook that would enable practitioners, local builders and construction workers in low-income 
communities to begin the process of building disaster resilient buildings, which would eventually help 
them to move towards compliance to a wider gamut of building codes. Although these goals were 
focused on the two project countries, their outcomes have relevance for the wider region and other 
developing countries with similar conditions and hazard vulnerability. 

The project has revealed valuable lessons on the resonance of the findings of the literature review and 
empirical investigations. The similarity of findings in the two project countries indicate the nature of 
the problem being essentially related to issues of governance, institutional and technical capacity, and 
public awareness. Nonetheless, despite the similarities, there were lessons unique to each country, 
providing an opportunity for sharing of lessons through collaborative research and the considerable 
benefits that can arise from knowledge sharing and the cross-fertilisation of expertise and ideas.  

Experience from the project has shown that the engagement of a wide range of project stakeholders in 
both countries has helped raise awareness of the building codes issue. Compliance to building codes is 
a complex issue, yet the signs uncovered of growing awareness and initiatives indicate that disaster 
resilience through widespread voluntary compliance of safe building codes and regulations is a 
possibility that might be realised over time in the future.  

 

 

4. Future Directions 
This project pointed to further research directions to broaden the understanding of the multi-faceted 
topic of building codes compliance, which includes: 

• Developing options for retrofitting or strengthening old buildings, following to the extent 

possible the construction standards as prescribed in the building codes of the respective 

project countries. 

• Stakeholder and policy mapping for better understanding of possible roles in the integration 

of building codes and building regulations. 

• Exploration of community perceptions of risk and willingness for voluntary compliance, and 

the incentives and policy environment required for it. 
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• Developing methods of raising public awareness and the channels and stakeholders that might 

be effectively involved for that purpose. 

• Understanding the role of social media in how it might be utilised to promote widespread 

compliance to building codes and regulations. 

• Investigation of the role of the private sector, and how effective partnerships can be forged 

between the public and private sectors, and civil society.  

  



81 
 

 

 



82 
 

5. References 
ABCB Australian Building Codes Board. (2016). National Construction Code NCC 2016 Complete 

Series Retrieved on 17 October 2018 from https://www.abcb.gov.au/ncc-online/NCC/2016-
A1?vol=56a3b1a8-d528-471b-be8a-5527c2d7db47#56a3b1a8-d528-471b-be8a-5527c2d7db47 

ABCB Australian Building Codes Board. (2018). National Construction Code. Retrieved on 17 
October 2018 from https://www.abcb.gov.au/ncc-online/About 

ADRC Asian Disaster Reduction Center. (2016). Natural disaster data book 2015: An analytical 
overview. Kobe: Asian Disaster Reduction Center (ADRC). 

Ahmed, A.U., Haq, S., Nasreen, M. and Hassan, A.W.R. (2015). Sectoral inputs towards the 
formulation of Seventh Five Year Plan (2016 – 2021): Climate change and disaster management. 
Dhaka: Government of Bangladesh. 

Ahmed, I., Gajendran, T., Brewer, G., Maund, K., von Meding, J. and MacKee, J. (2018). Compliance 
to Building Codes for Disaster Resilience: Bangladesh and Nepal. Procedia - Engineering, 212, 
986-993. 

Amos, J. (2015). Nepal earthquake: Dozens die in new tremor near Everest: Analysis. BBC News (12 
May 2015). Retrieved on 21 October 2016 from http://www.bbc.com/news/world-asia-32701385 

Angeles, G. Lance, P. O'Fallon, J.B, Islam, N. Mahbub, AQM and Islam N. (2009). The 2005 census 
and mapping of slums in Bangladesh: design, select results and application, International Journal 
of Health Geographics, 8 (32). doi: 10.1186/1476-072X-8-32 

Asian Development Bank. (2013). Moving from Risk to Resilience: Sustainable Urban Development 
in the Pacific. Manila: Asian Development Bank 

Asia-Pacific Network for Global Change Research. (2015). APN Fourth Strategic Plan 2015–2020. 
Kobe: APN 

Australian Broadcasting Corporation. (2016a). Cyclone Roanu leaves thousands of Bangladeshis 
homeless, death toll rises. ABC News (22 May 2016). Retrieved on 21 October 2016 from 
http://www.abc.net.au/news/2016-05-22/thousands-homeless-in-cyclone-hit-bangladesh/7435862 

Australian Broadcasting Corporation. (2016b). Rana Plaza Collapse: Bangladeshi workers demand 
justice on disaster anniversary. ABC News (24 April 2016). Retrieved on 22 August 2018 from 
http://www.abc.net.au/news/2016-04-24/bangladesh-workers-demand-justice-on-disaster-
anniversary/7354188 

Australian Government, Australian Fisheries Management Authority. (2013). National Compliance 
and Enforcement Policy. Canberra: Australian Fisheries Management Authority. 

Bergeron, D. (2008). Codes for Existing Buildings: Different Approaches for Different Countries. 
Proceedings of the 7th International Conference on performance-based codes and fire safety 
design methods. Auckland, New Zealand. 

Berkowitz, M. (2013). The Five Fastest Growing Cities. Rockefeller Foundation. Retrieved on 15 
October 2018 from https://www.rockefellerfoundation.org/blog/the-five-fastest-growing-cities/ 

Bernicat, M. (2015). Rana Plaza two-year anniversary. The Daily Star (25 April 2015). Retrieved on 
17 October 2018 from https://www.thedailystar.net/op-ed/rana-plaza-two-year-anniversary-79109 

Birkmann, J., Buckle, P., Jaegar, J., Pelling, M., Setiadi, N., Garschagen, M., Fernando, N. and 
Kropp, J. (2010). Extreme Events and Disasters: A Window of Opportunity for Change? Analysis 

https://www.abcb.gov.au/ncc-online/NCC/2016-A1?vol=56a3b1a8-d528-471b-be8a-5527c2d7db47%2356a3b1a8-d528-471b-be8a-5527c2d7db47
https://www.abcb.gov.au/ncc-online/NCC/2016-A1?vol=56a3b1a8-d528-471b-be8a-5527c2d7db47%2356a3b1a8-d528-471b-be8a-5527c2d7db47
https://www.abcb.gov.au/ncc-online/About
http://www.bbc.com/news/world-asia-32701385
http://www.abc.net.au/news/2016-05-22/thousands-homeless-in-cyclone-hit-bangladesh/7435862
http://www.abc.net.au/news/2016-04-24/bangladesh-workers-demand-justice-on-disaster-anniversary/7354188
http://www.abc.net.au/news/2016-04-24/bangladesh-workers-demand-justice-on-disaster-anniversary/7354188
https://www.rockefellerfoundation.org/blog/the-five-fastest-growing-cities/
https://www.thedailystar.net/op-ed/rana-plaza-two-year-anniversary-79109


83 
 

of Organisational, Institutional and Political Changes, Formal and Informal Responses after Mega-
disasters. Natural Hazards, 55(3), 637-655. doi: https://doi.org/10.1007/s11069-008-9319-2 

Brammer, H. (2012). The Physical Geography of Bangladesh. Dhaka: The University Press Limited. 

Burby, R., and May, P. (2000). Issues for Regulatory Enforcement and Compliance with Building 
Codes: American Perspective. W. C. Engineering, 12th World Conference on Earthquake 
Engineering,New Zealand. Upper Hutt: New Zealand Society for Earthquake Engineering. 

Caryl, S. (2014). Great Fire of Rome. National Geographic. Retrieved August 21 2018 from 
https://www.nationalgeographic.org/thisday/jul19/great-fire-rome/ 

Cote, A., and Grant, C. (1988). Codes and Standards for the Built Environment. In J. Sime, Safety in 
the Built Environment. Michigan: E. & F. N. Spon. 

Dewan, A.M., Kabir, M.H., Nahar K. and Rahman, Z. (2012). Urbanization and Environmental 
Degradation in Dhaka Metropolitan Area of Bangladesh. International Journal of Environment 
and Sustainable Development, 11 (2): 118-147. 

Dobson, S., Nyamweru, H., and Dodman, D. (2015). Local Participatory Approaches to Building 
Resilience in Informal Settlements in Uganda. Environment and Urbanization, 27(2), 605-620. 
doi:10.1177/0956247815598520 

DUDBC. (2005). Nepal National Building Codes. Kathmandu: Department of Urban Development 
and Building Construction (DUDBC). 

Encyclopaedia Britannica. (2017). Code of Hammurabi. Encyclopaedia Britannica. Retrieved on 22 
August 2018 from https://www.britannica.com/topic/Code-of-Hammurabi 

ERRA Earthquake Reconstruction & Rehabilitation Authority. (2006). Guideline for Earthquake 
Resistant Construction of non-Engineered Rural and Suburban Masonry Houses in Cement Sand 
Mortar in Earthquake Affected Areas. Pakistan: Earthquake Reconstruction & Rehabilitation 
Authority.  

ESSP. (2006). Why ESSP? Education Science System Project. Retrieved on 21 October 2016 from 
http://essp.org/about-essp/why-essp/ 

Fernandes, E. (2011). Regularization of Informal Settlements in Latin America. Cambridge: Lincoln 
Institute of Land Policy. 

Fujieda, A., and Kobayashi, H. (2013). Building Disaster Resilience with Indigenous Knowledge in 
Rural Fiji. Journal of Disaster Research, 8(1), 123-124. 

Gaiha, R., Hill, Kenneth and Thapa, G. (2011). Natural disasters in South Asia. In Jha, R. (Ed.) 
Routledge handbook of South Asian economies. London: Routledge. 

Gann, D., Wang, Y., and Hawkins, R. (1998). Do Regulations Encourage Innovation? -The Case of 
Energy Efficiency in Housing. Building Research & Innovation, 26(5), 280-296. 
doi:10.1080/096132198369760 

Gautam, D., Prajapati, J., Paterno,  K. V., Bhetwal, K. K., and Neupane, P. (2016). Disaster Resilient 
Vernacular Housing Technology in Nepal. Geoenvironmental Disasters, 3(1). doi:10.1186/s40677-
016-0036-y 

Gautam, D.  (2017). Assessment of Social Vulnerability to Natural Hazards in Nepal. Natural 
Hazards and Earth System Sciences Discussions. 1–12.  

https://doi.org/10.1007/s11069-008-9319-2
https://www.nationalgeographic.org/thisday/jul19/great-fire-rome/
https://www.britannica.com/topic/Code-of-Hammurabi
http://essp.org/about-essp/why-essp/


84 
 

GFDRR Global Facility for Disaster Reduction and Recovery. (2014). Improving building code 
implementation and compliance for more resilient buildings in developing countries: 
considerations for policy makers. Global Facility for Disaster Reduction and Recovery, 
Washington: World Bank Group.  

GFDRR Global Facility for Disaster Reduction and Recovery. (2015). Building & Land Use 
Regulatory Implementation and Compliance at the Local Level - A Priority for the Post-2015 
Framework for Disaster Risk Reduction. Washington: World Bank Group.  

GFDRR Global Facility for Disaster Reduction and Recovery. (2016). Building Regulation for 
Resilience: Managing Risks for Safer Cities. Global Facility for Disaster Reduction and Recovery. 
Retrieved October 25, 2017, from 
https://www.gfdrr.org/sites/default/files/publication/Building_Regulation_for_Resilience_Managin
g_Risks_for_Safer_Cities.pdf 

Glanz, J., and Onishi, N. (2011). Japan’s Strict Building Codes Saved Lives. New York Times (11 
March 2011). Retrieved on 22 August 2018 from 
http://www.nytimes.com/2011/03/12/world/asia/12codes.html 

Grandin, R., Vallée, M., Satriano, C., Lacassin, R., Klinger, Y., Simoes, M., and Bollinger, L. (2015). 
Rupture process of the Mw= 7.9 2015 Gorkha earthquake (Nepal): insights into Himalayan 
megathrust segmentation. Geophysical Research Letters, 42(20), 8373-8382.  

Greenwood, J. (2007). An Examination of the Performance Based Building Code on the Design of a 
Commercial Building. The Australian Journal of Construction Economics and Building, 7(1), 37-
44. doi: http://dx.doi.org/10.5130/AJCEB.v7i1.2976 

Haigh, R., and Amaratunga, D. (2011). A Window of Opportunity. International Journal of Disaster 
Resilience in the Built Environment, 2(2). doi: https://doi.org/10.1108/ijdrbe.2011.43502baa.001 

Hannam, P. (2016). Bangladesh earthquake warning: 140 million people may be at risk, scientists say. 
The Sydney Morning Herald (12 July 2016). Retrieved on 22 August 2018 from 
https://www.smh.com.au/environment/bangladesh-earthquake-warning-140-million-people-may-
be-at-risk-scientists-say-20160712-gq3l86.html 

Hays, B. (2016). Scientists predict massive earthquake building beneath Bangladesh. UPI Science 
News (11 July 2016) Retrieved on 22 August 2018 from https://www.upi.com/Scientists-predict-
massive-earthquake-building-beneath-Bangladesh/9231468261730/ 

HBRI. (2015). Bangladesh National Building Code. Dhaka: Housing and Building Research Institute. 

HBRI and BSTI Housing and Building Research Institute and Bangladesh Standards Testing 
Institute. (2006). Bangladesh National Building Code, Dhaka: House Building Research Institute 
and Bangladesh Standard Testing Institute.  

Hillier, D., and Nightingale, K. (2013). How Disasters Disrupt Development. Oxford: Oxfam GB. 

IGHLR (Institute for Global Labour and Human Rights). (2014). Rana Plaza: A look back and 
forward. Retrieved on 20 October 2016 from 
http://www.globallabourrights.org/campaigns/factory-collapse-in-bangladesh 

Imam, H. (2010). Nimtoli tragedy: The worst nightmare. The Daily Star(12 June 2010). Retrieved on 
2 October 2018 from https://www.thedailystar.net/news-detail-142316 

https://www.gfdrr.org/sites/default/files/publication/Building_Regulation_for_Resilience_Managing_Risks_for_Safer_Cities.pdf
https://www.gfdrr.org/sites/default/files/publication/Building_Regulation_for_Resilience_Managing_Risks_for_Safer_Cities.pdf
http://www.nytimes.com/2011/03/12/world/asia/12codes.html
https://www.smh.com.au/environment/bangladesh-earthquake-warning-140-million-people-may-be-at-risk-scientists-say-20160712-gq3l86.html
https://www.smh.com.au/environment/bangladesh-earthquake-warning-140-million-people-may-be-at-risk-scientists-say-20160712-gq3l86.html
https://www.upi.com/Scientists-predict-massive-earthquake-building-beneath-Bangladesh/9231468261730/
https://www.upi.com/Scientists-predict-massive-earthquake-building-beneath-Bangladesh/9231468261730/
http://www.globallabourrights.org/campaigns/factory-collapse-in-bangladesh


85 
 

IFRC International Federation of Red Cross and Red Crescent Societies. (2015). World Disasters 
Report 2015: Focus on Local Actors, the Key to Humanitarian Effectiveness. Geneva: Insurance 
Institute for Business and Home Safety.  

IGLHR Institute for Global Labour and Human Rights. (2014). Rana Plaza: A look back and forward. 
Retrieved on 20 October 2016 from http://www.globallabourrights.org/campaigns/factory-
collapse-in-bangladesh 

Institute of Engineers Bangladesh. (2007). Savar Spectra sweater factory failure: Institute of 
Engineers Bangladesh Investigation Report: Part I. The Daily Star. (5 October 2007). Retrieved 3 
October 2018 from https://www.thedailystar.net/news-detail-6625 

Intergovernmental Panel on Climate Change. (2012). Managing the Risks of Extreme Events and 
Disasters to Advance Climate Change Adaptation. Cambridge: Cambridge University Press. 

Islam, N. (2005). Dhaka Now: Contemporary Urban Development. Dhaka: Bangladesh Geographical 
Society (BGS).  

JICA Japan International Cooperation Agency. (2016). Disaster Prevention of Buildings (Against 
Earthquake, Tsunami, Typhoon, Fire, etc). Tokyo: Japan International Cooperation Agency. 

JICA Japan International Cooperation Agency. (2017). Disaster Resilient Society for All - Integrating 
Disaster Risk reduction Challenges with Sustainable Development. Tokyo: Japan International 
Cooperation Agency. 

Johns, C. (1903). The Code of Laws Promulgated by Hammurabi, King of Babylon B.C 2285-2242. 
Edinburgh: Morrison and Gibb Limited. Johnson, C. (2011). Creating an enabling environment for 
reducing disaster risk: Recent experience of regulatory frameworks for land, planning and 
building in low and middle-income countries. Geneva: United Nations Office for Disaster Risk 
Reduction. 

Kabir M. H., Sato M., Habbiba U. and Yousuf T. B. (2018). Assessment of Urban Disaster Resilience 
in Dhaka North City Corporation (DNCC), Bangladesh, Procedia Engineering, 212: 1107-1114  

Kamemura, Y. (2016). Historical Measures for Earthquake Resistant Buildings in Japan. Japan: 
World Bank. Retrieved November 19 2017 from 
http://pubdocs.worldbank.org/en/323471465185765105/031716-DRMSeminar8-
BuildingRegulation-YukiyasuKamemura.pdf 

Khalafzai, A., & Nawaz, J. (2017). Traditional Knowledge and Disaster Resilience of Indigenous 
Peoples. Retrieved October 25 2017 from http://haznet.ca/traditional-knowledge-and-disaster-
resilience-of-indigenous-peoples/ 

Le Grand, C. (2005). Building a Culture of Compliance. New York: IBS America. 

Library of Congress. (2015). H.R.1748 – safe building code incentive act of 2015. Retrieved on 21 
October 2016 from https://www.congress.gov/bill/114th-congress/house-bill/1748 

London Fire and Emergency Planning Authority. (2018). The Great fire of London 1666 Retrieved on 
22 August 2018 from https://www.london-fire.gov.uk/museum/history-and-stories/the-great-fire-
of-london/ 

Majale, M. (2004). Improving Access to Adequate and Affordable Housing for the Urban Poor 
through an Integrated Approach. Adequate & Affordable Housing for All: International Research 
Conference, June 2004, Toronto, Canada. 

http://www.globallabourrights.org/campaigns/factory-collapse-in-bangladesh
http://www.globallabourrights.org/campaigns/factory-collapse-in-bangladesh
https://www.thedailystar.net/news-detail-6625
http://pubdocs.worldbank.org/en/323471465185765105/031716-DRMSeminar8-BuildingRegulation-YukiyasuKamemura.pdf
http://pubdocs.worldbank.org/en/323471465185765105/031716-DRMSeminar8-BuildingRegulation-YukiyasuKamemura.pdf
http://haznet.ca/traditional-knowledge-and-disaster-resilience-of-indigenous-peoples/
http://haznet.ca/traditional-knowledge-and-disaster-resilience-of-indigenous-peoples/
https://www.congress.gov/bill/114th-congress/house-bill/1748
https://www.london-fire.gov.uk/museum/history-and-stories/the-great-fire-of-london/
https://www.london-fire.gov.uk/museum/history-and-stories/the-great-fire-of-london/


86 
 

Manyena, S. (2013). Disaster event: Window of Opportunity to Implement Global Disaster Policies? 
Jamba: Journal of Disaster Risk Studies, 5(1). doi:10.4102/jamba.v5i1.99  

MoDMR Ministry of Disaster Management and Relief. (2016). National Plan for Disaster 
Management (2016-2020). Dhaka: Ministry of Disaster Management and Relief. 

MoHA Ministry of Home Affairs, UNDP (United Nations Development Programme) & ECHO 
(European Commission Humanitarian Aid Office). (2008).  National strategy for disaster risk 
management in Nepal. Kathmandu: NSET (National Society for Earthquake Technology).  

MoHA Ministry of Home Affairs. (2015). Nepal disaster report 2015. Kathmandu: The government 
of Nepal, MoHA and Disaster Preparedness Network-Nepal, Nepal. 

Murphy, K. (2017). Procedural Justice and its Role in Promoting Voluntary Compliance. In P. Drahos 
(Ed.), Regulatory Theory: Foundations and Applications. Canberra: The ANU Press. 

NCGBS National Council of Governments on Building Codes and Standards. (2016). Codes and 
Standards development. Retrieved on 17 October 2018 from 
https://www.wbdg.org/resources/codes-and-standards-development 

National Housing Development Authority. (2005). Guidelines for Housing Development in Coastal 
Sri Lanka. Colombo: Ministry of Housing and Construction. 

New South Wales Government. (1979). Environmental Planning and Assessment Act 1979 No 203. 
Retrieved on 17 October 2018 from https://www.legislation.nsw.gov.au/#/view/act/1979/203 

NPC. (2015). Nepal earthquake 2015: Post disaster needs assessment Vol. A: Key Findings. 
Kathmandu: National Planning Commission. 

Okasaki, A. (2007). Outline of Building Regulations in Japan, 2007. Japan: UNCRD (United Nations 
Centre for Regional Development). Retrieved November 19 2017 from 
http://www.uncrd.or.jp/hyogo/hesi/pdf/expmeeting/okasaki.pdf 

Prayoga, N., and Imtiaz, S. (2017). Most of Urban Poor Population Lives in Informal Settlements that 
Lack Resilient Infrastructure. ACCCRN. Retrieved October 25 2017 from 
https://www.acccrn.net/blog/most-urban-poor-population-lives-informal-settlements-lack-resilient-
infrastructure 

Quinlan, C. (2011). Business Research Methods. Andover: Cengage Learning EMEA. 

RAJUK. (2016). Dhaka Structure Plan (2016-2035). Dhaka: DMDP 

Rana, B.S.J.B. (1935). Nepal Ko Maha Bhukampa, (The Great Earthquake of Nepal). Ratna Pustak 
Bhandar. 

Sarker, P. K. (2009). 2.5 lakh buildings in three cities at earthquake risk. BD News (28 August 2009). 
Retrieved 17 October 2018 from https://bdnews24.com/bangladesh/2009/08/28/2.5-lakh-buildings-
in-three-cities-at-earthquake-risk 

Sarma, C. (2015). Enhancing disaster management capacity in South Asia. Singapore: Institute of 
South Asian Studies.  

Steffen, W., Sanderson, R., Tyson, P., Jäger, J., Matson, P., Moore III, B., Oldfield, F., Richardson, 
K., Schellnhuber, H., Turner, B. and Wasson, R. (2004). Global change and the earth system: A 
planet under pressure. New York: Springer-Verlag.  

Stockton, N. (2015). Earthquakes don’t kill people, buildings do. Wired. Retrieved on 21 October 
2016 from https://www.wired.com/2015/04/earthquakes-dont-kill-people-buildings/ 

https://www.wbdg.org/resources/codes-and-standards-development
http://www.uncrd.or.jp/hyogo/hesi/pdf/expmeeting/okasaki.pdf
https://www.acccrn.net/blog/most-urban-poor-population-lives-informal-settlements-lack-resilient-infrastructure
https://www.acccrn.net/blog/most-urban-poor-population-lives-informal-settlements-lack-resilient-infrastructure
https://bdnews24.com/bangladesh/2009/08/28/2.5-lakh-buildings-in-three-cities-at-earthquake-risk
https://bdnews24.com/bangladesh/2009/08/28/2.5-lakh-buildings-in-three-cities-at-earthquake-risk
https://www.wired.com/2015/04/earthquakes-dont-kill-people-buildings/


87 
 

The Daily Star. (2006). 16 die as 6-storey building collapses in Tejgaon. The Daily Star (26 February 

2006), (5) 621, p1. Retrieved on 3 October 2018 from   
http://archive.thedailystar.net/2006/02/26/d6022601011.htm  

The Daily Star. (2010a). Blaze kills 7 in Japan Garden City. The Daily Star ( 12 February 2010). 
Retrieved on 3 October 2018 from  https://www.thedailystar.net/news-detail-126003 

The Daily Star. (2010b). Begunbari building collapse: Put the lessons to use. The Daily Star (3 June 
2010). Retrieved on 3 October 2018 https://www.thedailystar.net/news-detail-141107  

The Daily Star. (2016). Bangladesh wakes up to tremors. The Daily Star (4 January 2016). Retrieved 
on 20 October 2016 from http://www.thedailystar.net/country/bangladesh-wakes-tremors-196783 

The Daily Star. (2018). Lessons from Rana Plaza. The Daily Star (25 April 2018) Retrieved on 17 
October 2018 from https://www.thedailystar.net/editorial/lessons-rana-plaza-1567222  

Thiruppugazh, V. (2008). Urban Vulnerability Reduction: Regulations and Beyond. In R. Jha (Ed.), 
The Indian Economy Sixty Years after Independence. London: Palgrave Macmillan. 

UN (United Nations). (2015). Sustainable Development Goals. Retrieved on 20 October 2016 from 
https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals 

UNDP. (2015). Human Development Report 2015. New York: UNDP (United Nations Development 
Programme). 

UNDESA United Nations Department of Economic and Social Affairs. (2017).  World Population 
Prospects: The 2017 Revision. New York: United Nations Department of Economic and Social 
Affairs (UNDESA). 

UN-HABITAT United Nations Human Settlement Program. (2010). Nepal: Urban housing sector 
profile. Nairobi: UN-HABITAT. 

UNESCAP United Nations Economic and Social Commission for Asia and the Pacific; Asian Institute 
of Technology. (2012). Integrating Environmental Sustainability and Disaster Resilience in 
Building Codes. Bangkok: UNESCAP. 

UNISDR United Nations Office for Disaster Risk Reduction. (2007). Hyogo Framework for Action 
2005-2015: Building Resilience of Nations and Communities to Disasters. Geneva: United Nations 
Office for Disaster Risk Reduction. 

UNISDR United Nations Office for Disaster Risk Reduction. (2010). Making Cities Resilient: My 
City is Getting Ready. Geneva: UNISDR (United Nations Office for Disaster Risk Reduction). 
Retrieved on 17 October 2018 from  https://www.unisdr.org/files/14043_campaignkit1.pdf 

UNISDR United Nations Office for Disaster Risk Reduction. (2015a). Sendai Framework for 
Disaster Risk Reduction 2015-2030. Geneva: United Nations Office for Disaster Risk Reduction. 

UNISDR United Nations Office for Disaster Risk Reduction. (2015b). Disaster Risk Reduction and 
Resilience in the 2030 Agenda for Sustainable Development. Geneva: United Nations Office for 
Disaster Risk Reduction. 

UNOPS (United Nations Office for Project Services). (2013). Earthquakes don’t kill people, 
collapsed buildings do. Retrieved on 21 October 2016 from 
https://www.unops.org/english/News/Pages/Earthquakes-dont-kill-people-collapsed-buildings-
do.aspx 

http://archive.thedailystar.net/2006/02/26/d6022601011.htm
https://www.thedailystar.net/news-detail-126003
https://www.thedailystar.net/news-detail-141107
http://www.thedailystar.net/country/bangladesh-wakes-tremors-196783
https://www.thedailystar.net/editorial/lessons-rana-plaza-1567222
https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
https://www.unisdr.org/files/14043_campaignkit1.pdf
https://www.unops.org/english/News/Pages/Earthquakes-dont-kill-people-collapsed-buildings-do.aspx
https://www.unops.org/english/News/Pages/Earthquakes-dont-kill-people-collapsed-buildings-do.aspx


88 
 

USAID United States Agency for International Development. (2016). Building Code Implementation 
Program in Municipalities of Nepal. Kathmandu: United States Agency for International 
Development. 

USGS (U.S. Geological Survey). (2012). Magnitude 4.5 BANGLADESH, Sunday, March 18, 2012 at 
02:56:10 UTC. Retrieved on 12 April 2014 from 
http://neic.usgs.gov/neis/bulletin/neic_b0008j9l_w.html 

World Bank. (2007). Dhaka: Improving living conditions for the urban poor. Dhaka: World Bank 
Office. 

World Bank. (2015). Building Regulation for Resilience - Managing Risks for Safer Cities. 
Washington DC: The World Bank. 

World Bank. (2016). South Asia. Retrieved on 20 October 2016 from 
http://data.worldbank.org/region/south-asia 

WBDRMH World Bank Disaster Risk Management Hub. (2017). Built Environment - Transforming 
Disaster Experience into a Safer Built Environment: The Case of Japan. Tokyo: World Bank 
Disaster Management Hub. https://reliefweb.int/sites/reliefweb.int/files/resources/solutions-brief-
built-environment-2017.pdf 

Zhang, T. (2015, March 12). Using Folklore in Planning: Integrating Traditional Knowledge in 
Disaster Risk Reduction and Climate Change Adaptation. Prevention Web. Retrieved November 
17 2017 from http://www.preventionweb.net/news/view/43115 

  

http://neic.usgs.gov/neis/bulletin/neic_b0008j9l_w.html
http://data.worldbank.org/region/south-asia
https://reliefweb.int/sites/reliefweb.int/files/resources/solutions-brief-built-environment-2017.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/solutions-brief-built-environment-2017.pdf
http://www.preventionweb.net/news/view/43115


89 
 

 

 

6. Appendices 
i. List of early career researchers. 

ii. Introductory workshop agenda. 

iii. Interim workshop agenda. 

iv. Final workshop agenda. 

v. CIFAL website report on project workshop. 

vi. Journal paper based on the project. 

vii. Presentation at the International Conference on Building Resilience, Bangkok, 2017. 

viii. Grey Building Handbook: English.  
 

ix. Grey Building Handbook: Bengali. 
 

x. Grey Building Handbook: Nepali. 
 

  



90 
 

Appendix i: List of early career researchers involved in the project. 
 

Name Institution Key Role 

Dr Josephine Vaughan, Casual 

Academic 

UoN Research Assistant; final report production support 

Ms Georgia Kissa, PhD Scholar UoN Research Assistant; ‘Grey’ Building Handbook 

production support 

Ms Oluwadunsin Ajulo, Scholar UoN Research Assistant; global literature review support 

Mr Shaiful Islam Bhuiyan, 

Engineer 

DU Research Assistant; data collection and country 

report production support 

Ms  Inu Pradhan-Salike TU Research Assistant; data collection and country 

report production support 

 

  



91 
 

Appendix ii: Introductory workshop agenda 

 

  



92 
 

Appendix iii: Interim workshop agenda 

 

  



93 
 

Appendix iv: Final workshop agenda 

 



94 
 

Appendix vi: CIFAL website report on project workshop 

 

  



95 
 

vi. Journal paper based on the project. 

  



ScienceDirect

Available online at www.sciencedirect.com

Procedia Engineering 212 (2018) 986–993

1877-7058 © 2018 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the scientific committee of the 7th International Conference on Building Resilience
10.1016/j.proeng.2018.01.127

10.1016/j.proeng.2018.01.127

© 2018 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the scientific committee of the 7th International Conference on Building Resilience. 

1877-7058

 

Available online at www.sciencedirect.com 

ScienceDirect	
Procedia Engineering 00 (2017) 000–000  

  www.elsevier.com/locate/procedia 

 

1877-7058 © 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the scientific committee of the 7th International Conference on Building Resilience.  

7th International Conference on Building Resilience; Using scientific knowledge to inform policy 
and practice in disaster risk reduction, ICBR2017, 27 – 29 November 2017, Bangkok, Thailand 

Compliance to building codes for disaster resilience: Bangladesh and 
Nepal 

Iftekhar Ahmeda,*, Thayaparan Gajendrana, Graham Brewera, Kim Maunda, Jason von 
Medinga and Jamie MacKeea 

aSchool of Architecture and Built Environment, Faculty of Engineering and Built Environment, University of Newcastle, University Drive, 
Callaghan, NSW 2308, Australia 

Abstract 

This paper reports on a project that explores the opportunities and challenges for compliance with safe building codes for disaster 
resilience, focusing on two countries - Bangladesh and Nepal. Recent disasters in both countries highlight a significant problem of 
non-compliance with building codes. However, these disasters have brought institutional and community awareness of the 
importance of safe building codes, presenting a germane opportunity to explore the issues associated with compliance. Building 
codes do exist in the two countries, but due to socio-economic, political and cultural conditions compliance is generally lacking or 
limited, particularly in the large informal building sector. There is thus a need for understanding how these codes might be more 
widely adopted to enable disaster resilience. Collaboration between partner universities in these countries with experience in this 
field address: sharing the understanding that evidence-based knowledge is a critical component in the commitment to local action; 
improving institutional and community awareness of the importance of compliance with/barriers to enforcement of codes; fostering 
communities of collaborative practice; and developing local and international dissemination networks. A log-frame approach 
indicates the rationale, assumptions and expected outcomes of the project. The project is at a preliminary stage and this paper 
discusses the framework associated with the exploration of barriers and enablers to building codes compliance.  
 
© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the scientific committee of the 7th International Conference on Building Resilience. 

Keywords: Building codes; Bangladesh; Nepal; Disaster resilience; Compliance. 

 

 
* Corresponding author. Tel. +612-4921-6011. 

E-mail address: Ifte.Ahmed@newcastle.edu.au 

 

Available online at www.sciencedirect.com 

ScienceDirect	
Procedia Engineering 00 (2017) 000–000  

  www.elsevier.com/locate/procedia 

 

1877-7058 © 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the scientific committee of the 7th International Conference on Building Resilience.  

7th International Conference on Building Resilience; Using scientific knowledge to inform policy 
and practice in disaster risk reduction, ICBR2017, 27 – 29 November 2017, Bangkok, Thailand 

Compliance to building codes for disaster resilience: Bangladesh and 
Nepal 

Iftekhar Ahmeda,*, Thayaparan Gajendrana, Graham Brewera, Kim Maunda, Jason von 
Medinga and Jamie MacKeea 

aSchool of Architecture and Built Environment, Faculty of Engineering and Built Environment, University of Newcastle, University Drive, 
Callaghan, NSW 2308, Australia 

Abstract 

This paper reports on a project that explores the opportunities and challenges for compliance with safe building codes for disaster 
resilience, focusing on two countries - Bangladesh and Nepal. Recent disasters in both countries highlight a significant problem of 
non-compliance with building codes. However, these disasters have brought institutional and community awareness of the 
importance of safe building codes, presenting a germane opportunity to explore the issues associated with compliance. Building 
codes do exist in the two countries, but due to socio-economic, political and cultural conditions compliance is generally lacking or 
limited, particularly in the large informal building sector. There is thus a need for understanding how these codes might be more 
widely adopted to enable disaster resilience. Collaboration between partner universities in these countries with experience in this 
field address: sharing the understanding that evidence-based knowledge is a critical component in the commitment to local action; 
improving institutional and community awareness of the importance of compliance with/barriers to enforcement of codes; fostering 
communities of collaborative practice; and developing local and international dissemination networks. A log-frame approach 
indicates the rationale, assumptions and expected outcomes of the project. The project is at a preliminary stage and this paper 
discusses the framework associated with the exploration of barriers and enablers to building codes compliance.  
 
© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the scientific committee of the 7th International Conference on Building Resilience. 

Keywords: Building codes; Bangladesh; Nepal; Disaster resilience; Compliance. 

 

 
* Corresponding author. Tel. +612-4921-6011. 

E-mail address: Ifte.Ahmed@newcastle.edu.au 

2 Ahmed et al./ Procedia Engineering 00 (2017) 000–000 

1. Introduction 

This paper reports on a project that explores the opportunities and challenges to compliance with safe building 
codes for disaster resilience, focusing on two countries in South Asia – Bangladesh and Nepal. The generation of 
scientific knowledge on building codes and construction continues apace globally, but its application to disaster risk 
reduction and resilience-building is lacking. South Asia is a case in point because land-use and building code 
frameworks are generally inadequate in low-income countries, such as the case study countries in this project. The 
bulk of buildings are constructed informally; rough estimates indicate that over 80% of housing in these two countries 
is informal [1][2]. There is very little or no application of building codes in informal sector construction. Even in the 
very small proportion of formal sector housing, adherence to building codes are generally lacking or limited at best. 
Building codes are not well-integrated into construction and planning regulations. Bangladesh and Nepal have 
building codes [3][4], but enforcement and compliance face significant challenges; the codes serve mainly as good 
practice guidelines. It is up to professionals, builders or authorities to follow them. Recognising the significance of 
this issue, the authors developed a research project to examine this situation, which was awarded a research grant from 
the Asia Pacific Network (APN) for Global Change Research. The project has recently been initiated, so this 
conference presents an opportunity to seek feedback on the project’s research framework. 

2. Knowledge relating to safe building codes 

The world is continually being barraged by disasters; in the recent decade there were more than 6,300 recorded 
disasters, of which close to half occurred in Asia [5], a continent with a large number of developing countries where 
disaster impacts are the most severe. Globally, governments, international development agencies and many 
organisations are taking disasters and the need for resilience seriously, reflected in the approval by the United Nations 
member countries of the Sendai Framework for Disaster Risk Reduction (SFDRR) [6]. The SFDRR, within its wider 
global resilience agenda, clearly articulates the importance of safe building codes: “To encourage the revision of 
existing or the development of new building codes and standards” [6] is a priority in the framework. Another recent 
international commitment through the United Nations, the Sustainable Development Goals (SDGs) [7], has targets 
that recognise the importance of disaster risk reduction [8]. One of these targets is to “Support least developed 
countries, including through financial and technical assistance, in building sustainable and resilient buildings utilizing 
local materials” – and building codes would definitely be a vehicle for achieving this target. In the global ‘Resilient 
Cities Campaign’ of the United Nations Office of Disaster Risk Reduction (UNISDR), a key element is to “Apply and 
enforce realistic, risk compliant building regulations and land-use planning principles” [9]. Prominent international 
development agencies such as the World Bank, United States Agency for International Development (USAID) and 
Japan International Cooperation Agency (JICA) have begun to address this global priority for resilient buildings and 
are promoting the uptake, compliance and implementation of safe building codes [10][11][12].  

Building codes have been defined widely, but for the sake of this research project the definition by a notable 
dictionary - “A collection of regulations adopted by a city to govern the construction of buildings” [13] – helps 
illustrate a key point.  Clearly this definition, and by extension this approach to building codes, relates to developed 
countries where building codes and building regulations are integrated into the legislative environment whereby 
enforcement provisions mandate compliance (see for example, the Australian National Construction Code in [19]). 
The broader term ‘building regulations’ as in developed countries includes both land-use planning and building codes 
[14]. This integration enables minimising the impacts of disasters, as evident from Japan, which has “… some of the 
world’s most stringent building codes” [15], but it is also pointed out that that it took more than seven decades, and a 
series of disasters, for Japan to arrive at this stage [16]. However, this is obviously not the case in many developing 
countries where building codes are often not mandatory (see for example, [17]); for example, in an earlier version of 
the Bangladesh National Building Code (BNBC), it is stated that, “… the Building Code is not an independent 
legislation or act, rather it is a national level approved document …” [18]. It is widely reported that enforcement and 
compliance of building codes face serious barriers related to governance and resource constraints, among other such 
factors [17][19][20][21][22][23], resulting in vulnerability to disasters.  

A key issue is that many of the building codes in developing countries have been adapted from developed countries 
[12], but having significantly lower resources and weaker governance, the codes prove difficult to implement in the 
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1. Introduction 

This paper reports on a project that explores the opportunities and challenges to compliance with safe building 
codes for disaster resilience, focusing on two countries in South Asia – Bangladesh and Nepal. The generation of 
scientific knowledge on building codes and construction continues apace globally, but its application to disaster risk 
reduction and resilience-building is lacking. South Asia is a case in point because land-use and building code 
frameworks are generally inadequate in low-income countries, such as the case study countries in this project. The 
bulk of buildings are constructed informally; rough estimates indicate that over 80% of housing in these two countries 
is informal [1][2]. There is very little or no application of building codes in informal sector construction. Even in the 
very small proportion of formal sector housing, adherence to building codes are generally lacking or limited at best. 
Building codes are not well-integrated into construction and planning regulations. Bangladesh and Nepal have 
building codes [3][4], but enforcement and compliance face significant challenges; the codes serve mainly as good 
practice guidelines. It is up to professionals, builders or authorities to follow them. Recognising the significance of 
this issue, the authors developed a research project to examine this situation, which was awarded a research grant from 
the Asia Pacific Network (APN) for Global Change Research. The project has recently been initiated, so this 
conference presents an opportunity to seek feedback on the project’s research framework. 

2. Knowledge relating to safe building codes 

The world is continually being barraged by disasters; in the recent decade there were more than 6,300 recorded 
disasters, of which close to half occurred in Asia [5], a continent with a large number of developing countries where 
disaster impacts are the most severe. Globally, governments, international development agencies and many 
organisations are taking disasters and the need for resilience seriously, reflected in the approval by the United Nations 
member countries of the Sendai Framework for Disaster Risk Reduction (SFDRR) [6]. The SFDRR, within its wider 
global resilience agenda, clearly articulates the importance of safe building codes: “To encourage the revision of 
existing or the development of new building codes and standards” [6] is a priority in the framework. Another recent 
international commitment through the United Nations, the Sustainable Development Goals (SDGs) [7], has targets 
that recognise the importance of disaster risk reduction [8]. One of these targets is to “Support least developed 
countries, including through financial and technical assistance, in building sustainable and resilient buildings utilizing 
local materials” – and building codes would definitely be a vehicle for achieving this target. In the global ‘Resilient 
Cities Campaign’ of the United Nations Office of Disaster Risk Reduction (UNISDR), a key element is to “Apply and 
enforce realistic, risk compliant building regulations and land-use planning principles” [9]. Prominent international 
development agencies such as the World Bank, United States Agency for International Development (USAID) and 
Japan International Cooperation Agency (JICA) have begun to address this global priority for resilient buildings and 
are promoting the uptake, compliance and implementation of safe building codes [10][11][12].  

Building codes have been defined widely, but for the sake of this research project the definition by a notable 
dictionary - “A collection of regulations adopted by a city to govern the construction of buildings” [13] – helps 
illustrate a key point.  Clearly this definition, and by extension this approach to building codes, relates to developed 
countries where building codes and building regulations are integrated into the legislative environment whereby 
enforcement provisions mandate compliance (see for example, the Australian National Construction Code in [19]). 
The broader term ‘building regulations’ as in developed countries includes both land-use planning and building codes 
[14]. This integration enables minimising the impacts of disasters, as evident from Japan, which has “… some of the 
world’s most stringent building codes” [15], but it is also pointed out that that it took more than seven decades, and a 
series of disasters, for Japan to arrive at this stage [16]. However, this is obviously not the case in many developing 
countries where building codes are often not mandatory (see for example, [17]); for example, in an earlier version of 
the Bangladesh National Building Code (BNBC), it is stated that, “… the Building Code is not an independent 
legislation or act, rather it is a national level approved document …” [18]. It is widely reported that enforcement and 
compliance of building codes face serious barriers related to governance and resource constraints, among other such 
factors [17][19][20][21][22][23], resulting in vulnerability to disasters.  

A key issue is that many of the building codes in developing countries have been adapted from developed countries 
[12], but having significantly lower resources and weaker governance, the codes prove difficult to implement in the 
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socio-economic conditions of the developing world. A large part of the population lives in informal settlements and 
rural areas, and the high building standards specified in the codes are simply not feasible [16][19]. Building codes 
specify a wide range of design and construction guidelines and standards related to safety, health, amenity and 
sustainability (see for example, [24]), where the safety aspects are the most crucial to protecting human lives and well-
being from disasters. Indeed, the earliest versions of building codes were mainly concerned with this aspect and they 
were gradually expanded to include a wider set of issues [25][26]. Therefore, in the developing world context where 
lack of resources and other factors are barriers to implementing a comprehensive array of building codes, to begin 
with this most critical life-saving element makes sense, termed here as ‘safe building codes’ to signify building 
standards that specifically address disaster resilience. This term is not indicated widely in the literature, but there is a 
recent “Safe Building Code Incentive Act” in the USA through which the government allocates extra funding for 
enforcing building codes in a disaster affected or prone context [27]. The term has been adopted here to reflect the 
specific approach of this project to prioritise disaster resilience in buildings to avoid or minimise loss of human lives 
and assets. In line with the concept of “grey literature” as a non-commercial publication [28], a ‘grey’ handbook 
contextualised for Bangladesh and Nepal will comprise one of the main outputs of the project, where a suite of safe 
building options will be presented to match different socio-economic, demographic and geographical conditions. The 
lead author produced a similar document in the past to guide housing in flood-prone areas of Bangladesh [29], and the 
handbook in this project will build on such initiatives for a wider range of hazards and environments.       

It is widely cited that disasters present an opportunity for building future resilience [17][30][31][32]. Many 
country-specific guidelines and initiatives for safer buildings have arisen after major disasters (for example [33][34]).	
In the project countries, Bangladesh and Nepal, recent massive disasters have been triggers for institutional 
reconsideration of the importance of building code compliance. In Bangladesh after recent building collapses, 
particularly the collapse of the Rana Plaza garment factory in 2013 killing and injuring many people [35], the 
Bangladesh National Building Code (BNBC) has been reviewed and updated, and there are moves to make it 
mandatory and enforced through a new regulatory authority [36]. However, the problem persists that a large bulk of 
buildings are built informally without permits, hence codes are difficult to enforce within the current context.   

Similarly, in Nepal after the huge number of deaths and injuries in the 2015 earthquakes and destruction of more 
than 250,000 buildings [37], building codes have gained significant institutional attention. The National Building 
Code (NBC) has been revised and it is being publicised by the government that strict measures will be applied to 
implement it [38]. The NBC was originally developed after a great earthquake in 1988 [39], but was followed in only 
very few municipalities [38]; whether it will now be more widely adopted is yet to be seen. Nonetheless, there is 
greater international attention and local commitment evinced at this time, perhaps the early beginning of wider 
acceptance and compliance, which could be supported by awareness and education.   

It is therefore a relevant time for research on this topic. This project thus explores ways of achieving wider 
implementation of safe building codes, not only in the formal sector through regulatory enforcement, but also in the 
wider informal building activity through voluntary compliance. Compliance is not only about development and 
enforcement of regulations, but a social transformation where organisations and communities appreciate the benefits 
of safe codes and follow them willingly (e.g. [40]), aptly termed by Johnson [19] as a “compliance culture”. Various 
approaches are suggested to catalyse such a paradigm shift, such as incentives, tax benefits, reduced insurance 
premiums and reverse mortgage [17], inclusion in educational curricula and school buildings [19], contextualised 
approach according to country [41], sector-wide training including construction workers and informal builders [42], 
and perhaps most importantly, raising awareness [24]. This project examines such approaches in the context of the 
emerging initiatives on implementation of building codes to identify prospects for wider promotion and application 
for disaster resilient building practices. 

3. Context of the case studies 

It is understandable that developing countries such as Bangladesh and Nepal face constraints in implementing 
building codes. Beyond the oft-cited issues of enforcement and corruption, affordability is a key constraint for the vast 
bulk of the population that build informally. The codes provide a broad spectrum of good practice guidelines, often 
based on developed country models, and can thus be onerous and difficult to implement in their entirety in the socio-
economic context of South Asia. However, the codes also include guidelines for safety to enable buildings to be 

4 Ahmed et al./ Procedia Engineering 00 (2017) 000–000 

disaster resilient – these hazard-related codes can be termed as ‘safe building codes’ to differentiate them from codes 
that deal with other aspects (see for example [27]). At a bare minimum, if only the safe building codes are followed, 
a level of disaster resilience can be achieved.  

 
 
 

 

 

 

 
Fig. 1. Lack of compliance to safe building codes makes the rapidly growing cities in Bangladesh (a) and Nepal (b) vulnerable to disasters. 

Both the project countries face disaster risk from various types of hazards including earthquakes, floods, 
windstorms and landslides. Nepal endured severe earthquakes recently in 2015, where the common adage 
“Earthquakes don’t kill people, buildings do” [43] was visibly and tragically apparent. Although Bangladesh has not 
experienced a major earthquake in recent times, strong tremors are frequently felt, creating public fear [44]; a massive 
earthquake is a real and significant possibility. Bangladesh is also frequently affected by floods and cyclones, most 
recently in 2016 by Cyclone Roanu [45]. Both these countries are also severely threatened by climate change with 
increasing magnitude and frequency of disasters. New types of hazards such as extreme heat and cloudbursts [46][47] 
are likely to exacerbate the impact of disasters. The avoidance of building regulations and the lack of adherence to 
building codes mean that it does not always require a natural hazard to result in a disaster – the collapse of the Rana 
Plaza garment factory in Bangladesh in 2013, killing more than 1,100 mainly women garment workers and injuring 
another 2,500, illustrates this point [35].   

The devastating, and high-profile, disasters mentioned above including the Nepal earthquakes and Bangladesh 
building collapse have raised local awareness on the importance of safe buildings. They have spurred significant 
institutional and community interest and activity in both these countries on disaster resilient construction and safe 
building codes, in the face of public fear and anxiety, reported in personal communications with people there. It does 
appear that there might be an opportunity for voluntary compliance to safe building codes beyond the necessity of 
policing and institutional enforcement. It is reported that some municipalities in Nepal and some real estate developers 
in Bangladesh are voluntarily following building codes [48][49], representing a gradual paradigm shift. It is therefore 
a relevant and opportune time to undertake this project with the purpose of exploring the research problem relating to 
understanding the opportunities and challenges of facilitating compliance to safe building codes. 

4. Relevance to policy processes 

Disaster resilience is of high-level policy concern in both Bangladesh and Nepal because of the frequent and various 
disasters that affect these countries. Bangladesh is one of the few countries in the world that has a Ministry of Disaster 
Management and Relief dedicated to disaster risk reduction and has a key policy instrument in this regard, the 
‘National Plan for Disaster Management’ (2016-2020) [50]. Nepal has a Disaster Management Section in the Ministry 
of Home Affairs and has established key policy instruments recently including the National Strategic Action Plan for 
Disaster Risk Reduction (2017 – 2030) and the National Disaster Risk Reduction Policy 2017 [51].  

The NSDRM specifically highlights the importance of building codes for disaster risk reduction. However, in 
Bangladesh the issue of building codes is dealt with by RAJUK (Capital Development Authority) under the Ministry 
of Housing and Public Works, and although there are recent concerns there regarding building codes for disaster 
resilience, it is not coordinated with the national disaster management policy. There is thus the possibility of 
facilitating coordination between policies for disaster risk reduction and safe building practice, which this project will 
be able to facilitate. In terms of safe building codes, both governments require significant and extensive inputs in 
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socio-economic conditions of the developing world. A large part of the population lives in informal settlements and 
rural areas, and the high building standards specified in the codes are simply not feasible [16][19]. Building codes 
specify a wide range of design and construction guidelines and standards related to safety, health, amenity and 
sustainability (see for example, [24]), where the safety aspects are the most crucial to protecting human lives and well-
being from disasters. Indeed, the earliest versions of building codes were mainly concerned with this aspect and they 
were gradually expanded to include a wider set of issues [25][26]. Therefore, in the developing world context where 
lack of resources and other factors are barriers to implementing a comprehensive array of building codes, to begin 
with this most critical life-saving element makes sense, termed here as ‘safe building codes’ to signify building 
standards that specifically address disaster resilience. This term is not indicated widely in the literature, but there is a 
recent “Safe Building Code Incentive Act” in the USA through which the government allocates extra funding for 
enforcing building codes in a disaster affected or prone context [27]. The term has been adopted here to reflect the 
specific approach of this project to prioritise disaster resilience in buildings to avoid or minimise loss of human lives 
and assets. In line with the concept of “grey literature” as a non-commercial publication [28], a ‘grey’ handbook 
contextualised for Bangladesh and Nepal will comprise one of the main outputs of the project, where a suite of safe 
building options will be presented to match different socio-economic, demographic and geographical conditions. The 
lead author produced a similar document in the past to guide housing in flood-prone areas of Bangladesh [29], and the 
handbook in this project will build on such initiatives for a wider range of hazards and environments.       

It is widely cited that disasters present an opportunity for building future resilience [17][30][31][32]. Many 
country-specific guidelines and initiatives for safer buildings have arisen after major disasters (for example [33][34]).	
In the project countries, Bangladesh and Nepal, recent massive disasters have been triggers for institutional 
reconsideration of the importance of building code compliance. In Bangladesh after recent building collapses, 
particularly the collapse of the Rana Plaza garment factory in 2013 killing and injuring many people [35], the 
Bangladesh National Building Code (BNBC) has been reviewed and updated, and there are moves to make it 
mandatory and enforced through a new regulatory authority [36]. However, the problem persists that a large bulk of 
buildings are built informally without permits, hence codes are difficult to enforce within the current context.   

Similarly, in Nepal after the huge number of deaths and injuries in the 2015 earthquakes and destruction of more 
than 250,000 buildings [37], building codes have gained significant institutional attention. The National Building 
Code (NBC) has been revised and it is being publicised by the government that strict measures will be applied to 
implement it [38]. The NBC was originally developed after a great earthquake in 1988 [39], but was followed in only 
very few municipalities [38]; whether it will now be more widely adopted is yet to be seen. Nonetheless, there is 
greater international attention and local commitment evinced at this time, perhaps the early beginning of wider 
acceptance and compliance, which could be supported by awareness and education.   

It is therefore a relevant time for research on this topic. This project thus explores ways of achieving wider 
implementation of safe building codes, not only in the formal sector through regulatory enforcement, but also in the 
wider informal building activity through voluntary compliance. Compliance is not only about development and 
enforcement of regulations, but a social transformation where organisations and communities appreciate the benefits 
of safe codes and follow them willingly (e.g. [40]), aptly termed by Johnson [19] as a “compliance culture”. Various 
approaches are suggested to catalyse such a paradigm shift, such as incentives, tax benefits, reduced insurance 
premiums and reverse mortgage [17], inclusion in educational curricula and school buildings [19], contextualised 
approach according to country [41], sector-wide training including construction workers and informal builders [42], 
and perhaps most importantly, raising awareness [24]. This project examines such approaches in the context of the 
emerging initiatives on implementation of building codes to identify prospects for wider promotion and application 
for disaster resilient building practices. 

3. Context of the case studies 

It is understandable that developing countries such as Bangladesh and Nepal face constraints in implementing 
building codes. Beyond the oft-cited issues of enforcement and corruption, affordability is a key constraint for the vast 
bulk of the population that build informally. The codes provide a broad spectrum of good practice guidelines, often 
based on developed country models, and can thus be onerous and difficult to implement in their entirety in the socio-
economic context of South Asia. However, the codes also include guidelines for safety to enable buildings to be 
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disaster resilient – these hazard-related codes can be termed as ‘safe building codes’ to differentiate them from codes 
that deal with other aspects (see for example [27]). At a bare minimum, if only the safe building codes are followed, 
a level of disaster resilience can be achieved.  
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increasing magnitude and frequency of disasters. New types of hazards such as extreme heat and cloudbursts [46][47] 
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another 2,500, illustrates this point [35].   

The devastating, and high-profile, disasters mentioned above including the Nepal earthquakes and Bangladesh 
building collapse have raised local awareness on the importance of safe buildings. They have spurred significant 
institutional and community interest and activity in both these countries on disaster resilient construction and safe 
building codes, in the face of public fear and anxiety, reported in personal communications with people there. It does 
appear that there might be an opportunity for voluntary compliance to safe building codes beyond the necessity of 
policing and institutional enforcement. It is reported that some municipalities in Nepal and some real estate developers 
in Bangladesh are voluntarily following building codes [48][49], representing a gradual paradigm shift. It is therefore 
a relevant and opportune time to undertake this project with the purpose of exploring the research problem relating to 
understanding the opportunities and challenges of facilitating compliance to safe building codes. 

4. Relevance to policy processes 

Disaster resilience is of high-level policy concern in both Bangladesh and Nepal because of the frequent and various 
disasters that affect these countries. Bangladesh is one of the few countries in the world that has a Ministry of Disaster 
Management and Relief dedicated to disaster risk reduction and has a key policy instrument in this regard, the 
‘National Plan for Disaster Management’ (2016-2020) [50]. Nepal has a Disaster Management Section in the Ministry 
of Home Affairs and has established key policy instruments recently including the National Strategic Action Plan for 
Disaster Risk Reduction (2017 – 2030) and the National Disaster Risk Reduction Policy 2017 [51].  

The NSDRM specifically highlights the importance of building codes for disaster risk reduction. However, in 
Bangladesh the issue of building codes is dealt with by RAJUK (Capital Development Authority) under the Ministry 
of Housing and Public Works, and although there are recent concerns there regarding building codes for disaster 
resilience, it is not coordinated with the national disaster management policy. There is thus the possibility of 
facilitating coordination between policies for disaster risk reduction and safe building practice, which this project will 
be able to facilitate. In terms of safe building codes, both governments require significant and extensive inputs in 
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translating their policy instruments on the ground particularly to address the widespread informal sector and 
addressing potential disaster impacts and resilience strategies for at-risk communities. Thus, the timing and scope of 
this project is relevant to both country contexts as policymakers and national institutions are faced with the challenges 
of implementing, mainstreaming and rolling out nationwide policies. It is also opportune because of recent 
commitments made by both countries to the global SFDRR. 

5. Research Framework 

The research problem is complex, multi-faceted and deeply entrenched in socio-economic, political and cultural 
conditions and has grown over a long period of time. Addressing it would require social transformation of a profound 
nature, and currently perhaps only the small beginnings of such transformation are evident. Thus, this project is a form 
of ‘process research’. The research question and sub-questions below are therefore not expected to provide quick-fix 
and easy solutions, but to identify a probable and plausible trajectory for the small beginnings of social transformation 
that may realise a greater and more widespread voluntary compliance of safe building codes over the long term.  

5.1. The avenue of inquiry 

Given the widespread lack of compliance to building codes in the case study countries of Bangladesh and Nepal 
and consequent disaster impacts leading to a growth of interest in safe building codes, a key research question arises, 
which is exploratory in nature: 

How can compliance to voluntary safe building codes be facilitated in the current contexts of Bangladesh and 
Nepal for increased disaster resilience? 

The following sub-questions are framed to deliver an answer to the main research question: 
• What are the strengths and weaknesses in terms of disaster resilience of building codes globally, and 

specifically in the project countries? 
• What knowledge and insights can be gained from institutional and community stakeholders in the project 

countries on opportunities and challenges for facilitating compliance to safe building codes? 
• What practice-and-policy guidelines are required to facilitate voluntary compliance and implementation of 

safe building codes? 

5.2. Exploratory methodological approach 

The project methodology is linked to the main research question and sub-questions discussed. The main research 
question – “How can compliance to voluntary safe building codes be facilitated in the current contexts of Nepal and 
Bangladesh for increased disaster resilience?” – is exploratory in nature in line with definitions of exploratory 
research, for example, “… an examination into a subject in an attempt to gain further insight” [52] and “… the 
researcher’s tool to understand an issue more thoroughly” [53]. However, to seek answers to the question, a set of 
sub-questions are posed, that are descriptive and will allow discovery of the nature and characteristics of the 
phenomenon explored by the main research question. The descriptive studies will be of mixed-method, that is, they 
will employ a range of empirical methods including case studies, interviews, focus group discussions and workshops, 
utilising participatory and consultative data collection tools. Stakeholder consultations in the project countries and 
project workshops will be the prime vehicles for employing these methods and tools. The empirical part of the project 
will be substantial, informed by and positioned within global and local knowledge streams. An exploratory global 
literature review will cast a wide net to capture inter- and transdisciplinary perspectives.  

5.3. Logical anticipation of outcomes 

A ‘log frame’ (abbreviated from logical framework) was used to plan this project; this enabled providing an 
overview of the project’s goals, activities and anticipated results in a matrix. This matrix structure specified the 
components of the project and the measures by which the anticipated results will be monitored. One of the key aspects 
of the matrix was to elicit the assumptions made in delivering each goal or activity.  
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The log frame was aligned to the below five objectives of the project: 
i. A review of global literature and local literature in the project countries including building codes and 

regulations to identify potentials and gaps in terms of disaster resilience; 
ii. Develop an understanding of challenges and opportunities for facilitating voluntary compliance to safe 

building codes; 
iii. Produce practice-and-policy guidelines for facilitating voluntary compliance and implementation of safe 

building codes extending to informal sector buildings; 
iv. Involve early career researchers in the project countries to meet the above objectives and thereby build local 

research capacity; 
v. Explore possibilities of forming networks and cross-learning between the project countries and wider 

regional and international knowledge dissemination. 

Table 1. Log frame for objective 2. 

For example, as shown in Table 1, objective 2 will deliver a detailed account of the challenges and opportunities 
in facilitating voluntary compliance of safe building codes in Bangladesh and Nepal. The indicators to assess its results 
will be identification of at least 5 key opportunities and 5 key challenges in facilitating voluntary compliance to safe 
building codes in project countries. The verification will be through the stakeholder feedback and endorsement. The 
key assumptions include that the stakeholders are willing to participate and they have adequate understanding of the 
issues and working around building codes. The log frame further goes to identify the outputs and three activities 
supporting the outputs, each of them with specific verification indicators and assumptions. Such a log frame approach 
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translating their policy instruments on the ground particularly to address the widespread informal sector and 
addressing potential disaster impacts and resilience strategies for at-risk communities. Thus, the timing and scope of 
this project is relevant to both country contexts as policymakers and national institutions are faced with the challenges 
of implementing, mainstreaming and rolling out nationwide policies. It is also opportune because of recent 
commitments made by both countries to the global SFDRR. 

5. Research Framework 

The research problem is complex, multi-faceted and deeply entrenched in socio-economic, political and cultural 
conditions and has grown over a long period of time. Addressing it would require social transformation of a profound 
nature, and currently perhaps only the small beginnings of such transformation are evident. Thus, this project is a form 
of ‘process research’. The research question and sub-questions below are therefore not expected to provide quick-fix 
and easy solutions, but to identify a probable and plausible trajectory for the small beginnings of social transformation 
that may realise a greater and more widespread voluntary compliance of safe building codes over the long term.  

5.1. The avenue of inquiry 

Given the widespread lack of compliance to building codes in the case study countries of Bangladesh and Nepal 
and consequent disaster impacts leading to a growth of interest in safe building codes, a key research question arises, 
which is exploratory in nature: 

How can compliance to voluntary safe building codes be facilitated in the current contexts of Bangladesh and 
Nepal for increased disaster resilience? 

The following sub-questions are framed to deliver an answer to the main research question: 
• What are the strengths and weaknesses in terms of disaster resilience of building codes globally, and 

specifically in the project countries? 
• What knowledge and insights can be gained from institutional and community stakeholders in the project 

countries on opportunities and challenges for facilitating compliance to safe building codes? 
• What practice-and-policy guidelines are required to facilitate voluntary compliance and implementation of 

safe building codes? 

5.2. Exploratory methodological approach 

The project methodology is linked to the main research question and sub-questions discussed. The main research 
question – “How can compliance to voluntary safe building codes be facilitated in the current contexts of Nepal and 
Bangladesh for increased disaster resilience?” – is exploratory in nature in line with definitions of exploratory 
research, for example, “… an examination into a subject in an attempt to gain further insight” [52] and “… the 
researcher’s tool to understand an issue more thoroughly” [53]. However, to seek answers to the question, a set of 
sub-questions are posed, that are descriptive and will allow discovery of the nature and characteristics of the 
phenomenon explored by the main research question. The descriptive studies will be of mixed-method, that is, they 
will employ a range of empirical methods including case studies, interviews, focus group discussions and workshops, 
utilising participatory and consultative data collection tools. Stakeholder consultations in the project countries and 
project workshops will be the prime vehicles for employing these methods and tools. The empirical part of the project 
will be substantial, informed by and positioned within global and local knowledge streams. An exploratory global 
literature review will cast a wide net to capture inter- and transdisciplinary perspectives.  

5.3. Logical anticipation of outcomes 

A ‘log frame’ (abbreviated from logical framework) was used to plan this project; this enabled providing an 
overview of the project’s goals, activities and anticipated results in a matrix. This matrix structure specified the 
components of the project and the measures by which the anticipated results will be monitored. One of the key aspects 
of the matrix was to elicit the assumptions made in delivering each goal or activity.  
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The log frame was aligned to the below five objectives of the project: 
i. A review of global literature and local literature in the project countries including building codes and 

regulations to identify potentials and gaps in terms of disaster resilience; 
ii. Develop an understanding of challenges and opportunities for facilitating voluntary compliance to safe 

building codes; 
iii. Produce practice-and-policy guidelines for facilitating voluntary compliance and implementation of safe 

building codes extending to informal sector buildings; 
iv. Involve early career researchers in the project countries to meet the above objectives and thereby build local 

research capacity; 
v. Explore possibilities of forming networks and cross-learning between the project countries and wider 

regional and international knowledge dissemination. 

Table 1. Log frame for objective 2. 

For example, as shown in Table 1, objective 2 will deliver a detailed account of the challenges and opportunities 
in facilitating voluntary compliance of safe building codes in Bangladesh and Nepal. The indicators to assess its results 
will be identification of at least 5 key opportunities and 5 key challenges in facilitating voluntary compliance to safe 
building codes in project countries. The verification will be through the stakeholder feedback and endorsement. The 
key assumptions include that the stakeholders are willing to participate and they have adequate understanding of the 
issues and working around building codes. The log frame further goes to identify the outputs and three activities 
supporting the outputs, each of them with specific verification indicators and assumptions. Such a log frame approach 
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was applied to all the above five objectives to formulate a detailed operational methodology. 

5.4. Capacity development for the long term 

Capacity development is an important element in this project in a number of ways. Firstly, it aims to produce guidelines 
informed by safe building codes that will be applicable for training of local construction workers and informal sector 
builders, and more broadly of personnel of government agencies and NGOs involved in the disaster resilience field. 
Secondly, early career researchers will be engaged in all three project countries - Australia, Bangladesh and Nepal -
providing a valuable capacity building opportunity through working on this regional and also international research 
project. And thirdly, the involvement of CIFAL Newcastle, which itself has a strong capacity development agenda, 
will mean that the project outcomes will be utilised for wider training and exchange of learning. CIFAL Newcastle is 
engaged in other capacity building initiatives in several countries in the Asia-Pacific region, therefore the findings of 
this project will support regional capacity building beyond the project countries. Additionally, the World Bank will 
support a regional workshop to disseminate the project results, which will also promote and contribute to regional 
capacity strengthening initiatives.  

6. Conclusion 

This project is situated at a complex crossroads, where nations aspire for building codes of international quality 
yet contain a predominance of informal settlements. Such settlements also continue to proliferate. Genuine resilience 
will require these countries to develop an augmented building regulation capacity (both in terms of codes/advisory 
documents, and implementation/compliance), and an acceptance that this will require an extended period of execution. 
Informal settlements will require special sensitivity in terms of political, social and economic factors, where 
affordability to comply with building codes plays a vital role so that efforts do not further disadvantage the most 
vulnerable.  

Consideration will be required as to the balance between regulatory advice, policing and enforcing compliance 
where appropriate, and providing well-informed good practice advice for those constructing with vernacular materials 
and skills, where enforcing compliance could be counter-productive. Ultimately this project is intended to inform the 
development of such materials, and protocols for their dissemination, which would ultimately be likely to utilise the 
"training of trainers" model. Such an approach has great potential as the most appropriate method of increasing 
capacity, across diverse topics and sectors, in low-income communities. 
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was applied to all the above five objectives to formulate a detailed operational methodology. 

5.4. Capacity development for the long term 

Capacity development is an important element in this project in a number of ways. Firstly, it aims to produce guidelines 
informed by safe building codes that will be applicable for training of local construction workers and informal sector 
builders, and more broadly of personnel of government agencies and NGOs involved in the disaster resilience field. 
Secondly, early career researchers will be engaged in all three project countries - Australia, Bangladesh and Nepal -
providing a valuable capacity building opportunity through working on this regional and also international research 
project. And thirdly, the involvement of CIFAL Newcastle, which itself has a strong capacity development agenda, 
will mean that the project outcomes will be utilised for wider training and exchange of learning. CIFAL Newcastle is 
engaged in other capacity building initiatives in several countries in the Asia-Pacific region, therefore the findings of 
this project will support regional capacity building beyond the project countries. Additionally, the World Bank will 
support a regional workshop to disseminate the project results, which will also promote and contribute to regional 
capacity strengthening initiatives.  

6. Conclusion 

This project is situated at a complex crossroads, where nations aspire for building codes of international quality 
yet contain a predominance of informal settlements. Such settlements also continue to proliferate. Genuine resilience 
will require these countries to develop an augmented building regulation capacity (both in terms of codes/advisory 
documents, and implementation/compliance), and an acceptance that this will require an extended period of execution. 
Informal settlements will require special sensitivity in terms of political, social and economic factors, where 
affordability to comply with building codes plays a vital role so that efforts do not further disadvantage the most 
vulnerable.  

Consideration will be required as to the balance between regulatory advice, policing and enforcing compliance 
where appropriate, and providing well-informed good practice advice for those constructing with vernacular materials 
and skills, where enforcing compliance could be counter-productive. Ultimately this project is intended to inform the 
development of such materials, and protocols for their dissemination, which would ultimately be likely to utilise the 
"training of trainers" model. Such an approach has great potential as the most appropriate method of increasing 
capacity, across diverse topics and sectors, in low-income communities. 
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3

Research Problem
• Bangladesh and Nepal - bulk of buildings (>80%) constructed informally.

• Even in formal sector, limited adherence to building codes.

• Codes are not well-integrated into building and planning regulations.

• Building codes exist, but enforcement and compliance face challenges.

• Beyond enforcement and corruption, affordability is a key constraint for 
people who build informally. Need for a ‘grey’ building code. 



• ‘Safe building codes’ - if only they are followed, a level of disaster 
resilience can be achieved.

• “Earthquakes don’t kill people, buildings do”.

• Human-induced – e.g. Rana Plaza in Bangladesh. 

• Increased institutional and community awareness about building safety 
- opportunity for voluntary compliance to safe building codes.

• Already a gradual paradigm shift - relevant time for this project.
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Rationale for Context Focus
• South Asia - low economic and 

human development; least 
developed region after Sub-Saharan 
Africa; highly vulnerable to disasters. 

• Disaster impacts in the smaller SA 
countries are pronounced and 
recovery difficult compared to India. 
Thus the focus here. 

• Transfer of lessons and cross-
learning, also be valuable for the 
region.

• Another ongoing project in Sri Lanka, 
plans to work in the Maldives.

• Long-term plan – produce a book on 
disaster resilience in the smaller SA 
countries.



Global Frameworks
• Bangladesh and Nepal - bulk of buildings (>80%) constructed informally.

• Globally, governments, international development agencies and many 
organisations and institutions are taking disaster resilience seriously: 
HFA to SFDRR.

• A priority in SFDRR: “To encourage the revision of existing or the 
development of new building codes and standards”.

• SDGs: “Support least developed countries, including through financial 
and technical assistance, in building sustainable and resilient buildings 
utilizing local materials”.

• UNISDR ‘Resilient Cities Campaign’: “Apply and enforce realistic, risk 
compliant building regulations and land-use planning principles” 
(UNISDR, 2010). 

• Prominent international agencies eg World Bank, USAID, JICA, promote 
uptake, compliance and implementation of safe building codes.

6



Regulations: Basic Categories
• Prescriptive regulations:
 Standards created to be basis for how buildings should be constructed. 
 Specifies materials, configurations and processes required to achieve the 

desired regulatory goal. 

• Performance-based regulations: 
 Uses in-use performance of buildings as basis for building activities. 
 More flexible approach where only the desired regulatory goal is specified.

7



• In developed countries building codes and building regulations are 
integrated – include both land-use planning and building codes. 

• Integration enables minimising disaster impacts, eg Japan, but took 
more than 70 years and a series of disasters to get to this stage.

• In most developing countries building codes are often not mandatory 
or limited to cities and the formal sector.

• Widely reported that enforcement and compliance of building codes 
face serious barriers related to governance and resource constraints, 
among other such factors, resulting in disaster vulnerability.

8

Developed vs Developing Countries
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Safe Building Codes
• Building codes in developing countries have been adapted from 

developed countries.
• With significantly lower resources and weaker governance, codes prove 

difficult to implement in developing world socio-economic conditions.
• Large slum populations and rural areas, high building standards not 

feasible.
• Building codes specify guidelines and standards for safety, health and 

comfort; safety aspects are most crucial to protect from disasters.
• Earliest versions mainly concerned with safety and then expanded.
• In developing countries to begin with this most basic and critical life-

saving element makes sense (‘safe building codes’). 
• Not wide in literature, but recent “Safe Building Code Incentive Act” in 

USA - government allocates extra funding for enforcing building codes 
in a disaster affected or prone context. 

• Term adopted here to prioritise disaster resilience in buildings.
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‘Grey’ Building Codes
• “Grey literature” - form of non-commercial publication.
• A ‘grey’ handbook derived from the research and contextualised for 

Bangladesh and Nepal will comprise one of the main outputs of the 
project.

• Suite of safe building options will be presented to match different 
incomes and environmental conditions.

• Development of building codes that a suitable for the countries’ social 
and economic conditions and promotes the use of local materials.
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Barriers

• Weak incentives and implementation 
mechanisms.

• High compliance costs.

• Lack of manpower.

• Insufficient fund.

• Institutional bottlenecks.

• Corruption.

• Dysfunctional regimes and 
governance.

• Lack of awareness.
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Opportunities
• Provision of consistent construction standards.

• Safe construction and durability of building stock. 

• Psychological safety against risks.

• Proper basis and guideline for insurance services.

• Cost-effective solution to building construction.
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Compliance

• Two major and conflicting philosophies address the issue of compliance:

 Deterrence approach uses severe sanctions and increased cost for 
non-compliance. 

 Facilitation approach reduces the cost for compliance to allow for 
voluntary compliance.
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Voluntary Compliance
• Widely cited that disasters present opportunity for building resilience 

eg “Build Back Better”.
• The problem is that a large bulk of buildings built informally without 

permits, hence codes cannot be enforced. 
• Therefore a different approach is required to promote disaster 

resilience. 
• Compliance is not only about development and enforcement of 

regulations. 
• Social transformation where organisations and communities 

appreciate the benefits of safe codes and follow them voluntarily -
“compliance culture”. 



15

Possible Approaches
• Various approaches are suggested: 
 Incentives;
 Tax benefits;
 Reduced insurance premiums/reverse mortgage;
 Inclusion in educational curricula and school buildings; 
 Contextualised approach according to country; 
 Sector-wide training including construction workers/ informal builders; 

 Raising awareness.
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Possible Strategies
• Human Resources: Capacity building of professionals and officials.
• Enforcement Capacity: Institutional capacity to balance punitive 

measures with incentives.
• Cooperation among stakeholders: GO, NGO, private sector, community –

participatory approach.
• Risk zonation: Restricting development in hazard zones and providing 

alternatives.



Bangladesh
• In Bangladesh and Nepal, recent massive disasters have been triggers 

for institutional reconsideration of the importance of building codes.

• In Bangladesh after recent building collapses eg Rana Plaza (2013) the 
Bangladesh National Building Code (BNBC) has been reviewed and 
updated.

• There are moves to make it mandatory and enforced through a new 
regulatory authority. However, only in formal sector buildings.

• Even if small proportion of buildings, still a beginning and can be the 
basis to further extend the safe building codes agenda. 
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Nepal
• Huge number of deaths and injuries in the 2015 earthquakes and 

destruction of more than 250,000 buildings.

• Building codes have gained significant institutional attention. 

• National Building Code (NBC) revised and government states that strict 
measures will be applied to implement it.

• Developed after 1988 earthquake, followed in only few municipalities.

• Now greater international attention and local commitment.

18
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Research Framework
• Main question:

How can compliance to voluntary safe building codes be facilitated in 
the current contexts of Bangladesh and Nepal for increased disaster 
resilience?

• Sub-questions:
 What are the strengths and weaknesses in terms of disaster resilience 

of building codes globally, and specifically in the project countries?
 What knowledge and insights can be gained from institutional and 

community stakeholders in the project countries on opportunities 
and challenges for facilitating compliance to safe building codes?

 What practice-and-policy guidelines are required to facilitate 
voluntary compliance and implementation of safe building codes?

• Not expected to provide easy solutions - small beginning of social 
transformation that may realise more widespread voluntary compliance 
of safe building codes over the long term. 



Objectives & Outcomes
• Review global literature and local literature in the project countries 

including building codes and regulations to identify potentials and gaps 
in terms of disaster resilience.

• Engage in consultations with key stakeholders at institutional and 
community levels to understand challenges and opportunities for 
facilitating voluntary compliance to safe building codes.

• Produce practice-and-policy guidelines for facilitating voluntary 
compliance and implementation of safe building codes extending to 
informal sector buildings.

• Involve early career researchers in the project countries to meet the 
above objectives and thereby build local research capacity.

• Explore possibilities of forming networks and cross-learning between 
the project countries and wider regional and international knowledge 
dissemination.

20
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Log Frame Approach
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Project Planning Workshop, Kathmandu, Nov 2017



Steering the Crossroads
• Introductions between project partners and developing collaboration.

• Situated at a complex crossroads - aspiration for international quality 
building codes yet predominance of informal settlements. 

• Balancing augmented building regulation capacity with sensitivity for 
informal settlements.

• Perhaps a "training of trainers" approach - great potential for increasing 
capacity across diverse topics and sectors, in low-income communities.

23
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viii. Grey Building Handbook : English. 
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ix. Grey Building Handbook : Bengali. 
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(GwcGb)-Gi Aby`v‡b Ges †Kvjve‡iwUf wiwRIbvj wimvP© 
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`wÿY Gwkqvq `y‡h©vM mnbkxj I wbivc` 
feb wbg©vY wewagvjvi m¤¢vebv Ges AšÍivq
†bcvj I evsjv‡`k

¯‹zj Ae AvwK©‡UKPvi GÛ weë Gbfvqib‡g›U 
wbDK¨v‡mj wek¦we`¨vjq, A‡÷ªwjqv

W. Bd‡ZLvi Avn‡g`
G/cÖ. _vqvcivb Mv‡R›`ªb
G/cÖ. MÖvnvg eªæqvi
W. wKg gÛ
W. R¨v‡mb db †gwWs R¨vmb
RwR©qv wKmv (M‡elYv mnKvix)

f‚‡Mvj I cwi‡ek wefvM
XvKv wek¦we`¨vjq, evsjv‡`k
cÖ‡dmi W. †gvt ûgvqyb Kexi

¯’vcZ¨ wefvM
eª¨vK wek¦we`¨vjq, evsjv‡`k
W. gyn¤§` dviæK

BwÄwbqvwis Bbw÷wUDU, wÎfyeb wek¦we`¨vjq, †bcvj
W. nwi`k©b †kÖôv
wg. b‡M›`ª wm‡ZŠjv
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wbDK¨v‡mj wek¦we`¨vjq, A‡÷ªwjqv

Gwkqvi-c¨vwmwdK‡bUIqvK© di †Møvevj †PÄ †bUIqvK© (GwcGb) Gi 
Aby`v‡b Ges †Kvjve‡iwUf wiwRIbvj wimvP© †cÖvMÖvg (wmAviAviwc) 
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Ò`wÿY Gwkqvq `y‡h©vM mnbkxj I wbivc` feb wbg©vY wewagvjvi m¤¢vebv Ges 
AšÍivqÓ kxl©K GB wb‡`©wkKvwU †Kvjve‡iwUf wiwRIbvj wimvP© cÖ‡R± Gi 
Aax‡b Ges Gwkqv c¨vwmwdK †bUIqvK© di †Møvevj †PÄ †bUIqvK© 
(GwcGb)-Gi mn‡hvwMZvq ˆZwi| GB cÖKíwU A‡÷ªwjqvi wbDK¨v‡mj 
wek¦we`¨vj‡qi †bZ…‡Z¡ cwiPvwjZ| mn‡hvwMZvq i‡q‡Q evsjv‡`‡ki XvKv 
wek¦we`¨vjq, eªvK wek¦we`¨vjq Ges †bcv‡ji wÎfzeb wek¦we`¨vjq|

eZ©gvb c„w_ex mweiZfv‡e bvbv `y‡h©v‡M euvavMÖ¯’ n‡”Q| Dbœqbkxj †`k¸‡jv‡Z 
Gme `y‡h©v‡Mi cÖfve AZ¨šÍ cÖKU| Gme †`‡ki Awbqwš¿Zfv‡e M‡o IVv 
emwZ¸‡jv‡Z emevmKvix wb¤œAv‡qi gvby‡liv wewfbœfv‡e ÿwZi m¤§yLxb nq| 
we‡klK‡i, †Kvb wbqg AbymiY bv K‡i M‡o DVv feb¸‡jv AZ¨šÍ SyuwKc~Y© 
n‡q _v‡K| feb wbg©vY Ges f‚wg e¨envi bxwZgvjv RbM‡Yi wbivcËv Ges 
w¯’wZ¯’vcKZv eov‡Z Ges SzuwK Kgv‡Z kw³kvjx nvwZqvi wn‡m‡e KvR K‡i| 
Dbœqbkxj †`‡ki A‡bK feb wbg©vY wewagvjv DbœZ †`k †_‡K †bIqv 
n‡q‡Q| wKš‘, mxwgZ m¤ú` Ges `ye©j cÖkvmb e¨e¯’vi Rb¨ ¯’vbxq 
Av_©mvgvwRK †cÖÿvc‡U bxwZgvjvi cÖ‡qvM †ek `yiƒn|

myZivs, wbivc` feb wbg©vY wewagvjv e„nËi †ÿ‡Î cÖ‡qv‡Mi c_ A‡š^lY Kiv 
h‡_ó cÖvmw½K cÖ‡qvM †KejgvÎ AvbyôvwbK ev cÖ_vMZ RvqMvq mxgve× bv 
†i‡L AcÖvwZôvwbK †ÿÎ¸‡jv‡ZI †¯^”Qv m¤§wZi gva¨‡g cÖmvwiZ Kiv GKvšÍ 
cÖ‡qvRb|

GB cÖwµqvq mn‡hvwMZv Kivi D‡Ïk¨ mvaviY wb‡`©wkKv ˆZwi Kiv n‡q‡Q hv 
¯’vbxq †cÖÿvcU Ges Dbœqbkxj †`‡ki Av_©-mgvwRK cÖwZeÜKZvi mv‡_ 
m¤ú~Y© mvgÄm¨c~Y© e‡j aiv hvq| wewfbœ Av_©mvgvwRK I cvwi‡ewkK Ae¯’vi 
†cÖwÿ‡Z bvbv wPÎKjv/bKkvi gva¨‡g AwZmn‡R Abyaveb‡hvM¨ Kivi Rb¨ 
G‡Z bvbv ai‡bi weKí e¨e¯’vi mwbœ‡ek Kiv n‡q‡Q| AcÖvwZôvwbK 
wbg©vYLvZB eZ©gvb wb‡`©wkKvi cÖavb jÿ¨ Ges †Mvôx ch©v‡q mvg_©¨ e„w×I Gi 
D‡Ïk¨|

eZ©gvb cÖKíwU `y‡h©vM mnbkxj `wÿY Gwkqv M‡o †Zvjvi D‡Ï‡k¨ feb 
wbg©v‡Yi m¤¢vebv Ges AšÍivq A‡š^l‡Yi D‡Ï‡k¨ M„nxZ| GB cÖKí `ywU †`k‡K 
†K›`ª K‡i ˆZwi n‡q‡Q, evsjv‡`k Ges †bcvj| `ywU †`‡ki mv¤úªwZK 
`y‡h©vM¸‡jv ch©v‡jvPbv Ki‡j †`Lv hvq †h, feb wbg©vY wewagvjv bv †g‡b 
Pjvi g‡a¨B g~j mgm¨v wbwnZ| `y‡Uv †`‡kB feb wbg©vY wewa i‡q‡Q wKš‘ Lye 
mxwgZ †ÿ‡ÎB Zv †g‡b Pjv nq| we‡klK‡i wewaewnf‚©Z †ÿÎ¸‡jv‡Z wewa 
j•Nb AwaK jÿ¨Yxq| GRb¨ `y‡h©vM mnbkxjZv AR©‡bi D‡×‡k¨ wKfv‡e 
wbqgbxwZ¸‡jvi e¨vcK cÖ‡qvM wbwðZ Kiv hvq Zv Abyaveb Kiv cÖ‡qvRb| G 
D‡Ï‡k¨B wewfbœ †`‡ki wek¦we`¨vj‡qi g‡a¨ mn‡hvwMZvi gva¨‡g ms‡hvM 
¯’vcb Kiv n‡q‡Q|

gyLeÜ

eZ©gvb cÖKí
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mvaviY feb wbg©vY wb‡`©wkKv t †bcvj I evsjv‡`k 5

f‚wgK¤ú

eb¨v

So

AwMœ `~N©Ubv 

f‚wgaŸm

1

2

3

4

5

†bcvj

evsjv‡`k

†bcvj eÜzi f‚cÖK…wZ, myD”P f‚wgiƒc, ˆewPÎgq Rjevqy Ges RwUj 
f‚ZvwË¡K ˆewk‡ó¨i †`k| ZvQvov, GwU f‚MvVwbKfv‡e mwµq AÂ‡j 
Aew¯’Z| GRb¨ †bcvj f‚wgK¤ú, eb¨v, So, Ges f‚wgaŸmmn wewfbœ 
ai‡bi wech©q SzuwK‡Z i‡q‡Q Ges BwZg‡a¨ AmsL¨ `y‡h©v‡Mi m¤§yLxbI 
n‡q‡Q| AcwiKwíZ bMivqY Ges Ach©vß AeKvVv‡gv wbg©v‡Yi gZ gbyl¨ 
m„ó Kg©Kv‡Ûi `iæb `y‡h©vM cieZ©x ÿqÿwZ ¸iæZi n‡”Q| 2015 mv‡j 
†bcvj fqven f‚wgK‡¤úi m¤§yLxb nq hvi dj¯^iƒc eû msL¨K Nievwo 
aŸ‡m c‡o Ges nZvn‡Zi NUbv N‡U|

evsjv‡`k, cÖvK…wZK `y‡h©vM Ges Rjevqy cwieZ©‡bi `iæb me‡P‡q SzuwKc~Y© 
†`k¸‡jvi g‡a¨ Ab¨Zg| evsjv‡`‡ki Rb¨ cÖv_wgK ûgwK wn‡m‡e 
we‡ewPZ eb¨v, N~wY©So, f‚wgK¤ú Ges AwMœ `~N©Ubv eZ©gv‡b `ªæZ ea©gvb 
AcwiKwíZ bMivq‡Yi Kvi‡Y D‡jøL‡hvM¨ mgm¨v m„wó Ki‡Q| M„n wbg©vY 
bxwZgvjvi cÖwZ Ae‡njv Ges D`vmxbZvi A_© n‡jv `y‡h©vM msNU‡bi 
†ÿ‡Î †KejgvÎ cÖvK…wZK wech©q‡K KviY wn‡m‡e wPwýZ bv Kiv| 2013 
mv‡j ivbv cøvRv aŸ‡mi NUbv c~‡e©v³ e³e¨‡KB mg_©b K‡i| GB NUbvq 
1100 R‡biI †ewk †cvkvK kÖwgK wbnZ nq Ges 2500 Rb AvnZ nq, 
hv‡`i †ewkifvMB wQ‡jb bvix|



wb‡`©wkKv e¨enviwewa

GB wb‡`©wkKvwU `y‡h©vMcÖeY AÂ‡ji febvw` m¤úwK©Z civgk©, 
wb‡`©kbv Ges cÖ‡qvRbxq Z_¨ cÖ`vb K‡i| mPivPi Ges Nb Nb 
N‡U _vKv wech©q¸‡jv‡K `ÿfv‡e †gvKvwejvi D‡Ï‡k¨ cwiKíbv, 
¯’vb wbe©vPb, bKkv cÖYqb Ges M„nwbg©vY †KŠkj m¤ú‡K©I 
cÖ‡qvRbxq wb‡`©kbv G‡Z AšÍf~©³ i‡q‡Q| wbivc` bKkv Ges wbg©vY 
m¤úwK©Z bxwZgvjv evsjv‡`k Ges †bcv‡ji feb gvwjK Ges 
wbg©vYKvix‡`i g‡a¨ RbwcÖq K‡i †Zvjv Gi Awfó jÿ¨| evwoi 
Awaevmx Ges m¤ú‡`i myiÿv wbwð‡Zi gva¨‡g wech©‡qi SzuwK 
n«vmKiY Gi D‡Ï‡k¨| eZ©gvb wb‡`©wkKvq wbgv©Y m¤úwK©Z 
aviYv¸‡jv mwVKfv‡e Abyaveb Ges e¨vL¨vi Rb¨ wPÎ m¤^wjZ 
Av‡jvPbv i‡q‡Q| †Kbbv, †KejgvÎ eY©bv gva¨‡g D³ aviYv¸‡jvi 
e¨vL¨v cÖ`vb h‡_ó `~iƒn|

M„nwbg©v‡Yi †ÿ‡Î wfwË, LyuwU, †`qvj Ges Qv‡`i †Kvb ai‡bi 
mgš^q wbe©vPb Kiv n‡e Zv wba©vi‡Y e¨enviKvix wePvi ÿgZv 
AwfÁZv Ges cQ›` ¸iæZ¡c~Y© f‚wgKv cvjb Ki‡e| evwoi bKkv 
cÖYq‡bi †ÿ‡Î GB bgbxqZv e¨envKvix‡`i AskMÖnY‡K DrmvwnZ 
Ki‡e| 

GwU cÖwkÿY wb‡`©wkKv iƒ‡cI e¨eüZ n‡Z cv‡i| cÖwkÿKMY 
†÷K‡nvìvi‡`i mv‡_ Av‡jvPbvi gva¨‡g wewfbœ weK‡íi ga¨ †_‡K 
Dchy³ bKkv wbe©vP‡b mnvqZv Ki‡Z cv‡ib| wb‡¤œv³ mviYx¸‡jv 
GB cÖwµqv‡K mnvqZv Kivi D‡Ï‡k¨ cÖYxZ| 

6 f‚wgKv



wfwËcwiKíbv

wbg©vY avc

M„n wbg©v‡Yi c~‡e© †Kvb ¯’v‡bi Dchy³Zv Ges Zvi 
cwi‡ek m¤^‡Ü wbwðZ aviYv MÖnY Avek¨K| 

f‚cÖK…wZ
D”PZv, Xvj, eÜyiZv, Rj wb®‹vkb, gvwUi cÖvK…wZ

AšÍ-g„wËKvi cÖK…wZ
wb®‹vkb bvjx, Rjc_, Rjvf‚wg, ZU †iLv, RjcÖevn

AwfMg¨Zv
iv¯Ívi mv‡_ †hvMv‡hvM Ges f‚wgi w¯’wZe¯’v m¤^Üxq 
welqvejx, †hvMv‡hvMe¨e¯’v Ges DØvmb c_

AvK…wZ
M„nwbg©v‡Yi †ÿ‡Î mvaviY cÖwZmg AvK…wZi M„n cxob 
ej‡K n«vm K‡i| G‡ÿ‡Î eM©vK…wZ Ges AvqZvK…wZ 
M„n‡K cÖvavb¨ †`qv nq|

evwoi wfwË ev dvD‡Ûk‡bi g~j KvR nj evwoi 
KvVv‡gvi fvi, A¯’vqx fvi Ges evwn¨K Pvc‡K 
mylgfv‡e eÈ‡bi gva¨‡g evwo‡K wbivc` ivLv

wfwË ˆZwii D‡Ï‡k¨ nj-

1| mn¨mxgv Abyhvqx f‚wgi Dci †Kvb emwZ‡K a‡i 
ivLv

2| cwieZ©‡bi ga¨ w`‡q hvIqvi gZ ch©vß kw³ Ges 
`„pZv _vKv

3| w¯’wZkxj Ges †UKmB nIqv

7mvaviY feb wbg©vY wb‡`©wkKv t †bcvj I evsjv‡`k
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g~j Ask

Qv`

KvVv‡gvi fvi enb, cÖwZK‚j cwi‡e‡ki 
nvZ †_‡K iÿv Kiv, evZvm I Av‡jv 
PjvP‡ji Dchy³ K‡i GB AskwU ˆZwi 
Kiv cÖ‡qvRb|

cÖKvi 1
Kswµ‡Ui KvVv‡gv Ges B‡Ui †`qvj

cÖKvi 2
fvi mnbkxj B‡Ui †`qvj

cÖKvi 3
Kv‡Vi KvVv‡gv Ges gvwUi eøK|

Qv` wbg©v‡bi †ÿ‡Î 2 ai‡bi c×wZ 
AbymiY Kiv †h‡Z cv‡i| †XD‡Ljv‡bv wkU 
ev UvBjm w`‡q ˆZix †njv‡bv ev Xvjy Qv`| 
A_ev, wiBb‡dvmW© KswµU ¯ø¨ve Øviv ˆZwi 
mgZj Qv`|

cÖKvi 1
wiBb‡dvm©W KswµU

cÖKvi 2
Kv‡Vi KvVv‡gv Ges wm AvB wkU/UvBjm

8 wbg©vY

03

04

Qv`

g~j Ask

wfwË



wfwË
avivevwnK

dzwUs

LuywU
Avi wm LyuwU

KvV

†`qvj
BU 

KswµU eøK

gvwUi eøK

nvjKv IR‡bi e¯‘

euvk

Qv`
Avi wm ¯ø¨ve

Kv‡Vi †d«g Ges

wm AvB wkU/UvBjm

e„wói cvwb wb®‹vk‡bi bvjv

wbg©vY‰kwji weKí

9mvaviY feb wbg©vY wb‡`©wkKv t †bcvj I evsjv‡`k
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01ÑcwiKíbv 
evZv‡mi Pvc evwoi Dci KZUv cÖfve †dj‡e Zv 
wbf©i K‡i evwoi MVb, KZUzKz As‡ki Dci evZvm 
mivmwi AvNvZ Ki‡Q, evwo wbg©v‡Yi ¸YMZ gvb 
†gŠwjK bKkvmg~‡ni g‡a¨ mgš^q KZUv mymsnZ Zvi 
Dci|

DuPz `vjvb¸‡jvi †_‡K A‡cÿvK…Z wbPz 
`vjvb¸‡jv‡K N~wY©evqy †_‡K wKQzUv myiÿv cÖ`vb 
K‡i|

N~wY©So cÖeY AÂ‡j M„n wbg©v‡Yi Rb¨ ¯’vb evQvB‡qi 
†ÿ‡Î DuPz `vjvb‡K evZv‡mi cÖwZeÜK iƒ‡c e¨envi 
Kiv †h‡Z cv‡i| 

N~wY©evqyi m„wó, ¯’vbxq evqyi cÖZ¨vMgb, `gKv evZvm 
Ges evqynxb AbyevZ AÂj m„wó nIqvi †cQ‡b 
Ab¨Zg KviY wn‡m‡e DuPz `vjvb‡K aiv †h‡Z cv‡i|

DuPz `vjv‡bi Avov‡j _vKv ¯’vb¸‡jv evqym„wó 
wech©q¸‡jv †_‡K wKQzUv myiwÿZ _v‡K| Lvov cÖvšÍ 
Ges Lvov DcZ¨Kv AÂj †hme mg~‡`ªi w`‡K Db¥y³ 
†mme AÂj¸‡jv Gwo‡q hvIqv DwPZ|

emwZ wbg©v‡Yi †ÿ‡Î ˆiwLK c¨vUvb© cwinvi Kiv 
cÖ‡qvRb| †Kbbv Db¥y³, †mvRv I mgvšÍivj c‡_ 
PjvP‡ji mgq evqyi MwZ AZ¨vwaK e„w× cvq Ges 
ÒUv‡bj cÖfveÓ m„wó K‡i|
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AZ¨vwaK Lvov Xv‡ji Qv` evZv‡mi Pv‡ci m¤§yLxb nq Zzjbvg~jK †ewk| d‡j, 
Qv` D‡o hvevi m¤¢vebv _v‡K| 

AZ¨vwaK †njv‡bv Xvj n‡j, evwoi Qv`‡K AwaK mvKkb ev †kvlv‡Yi m¤§yLxb 
n‡Z nq| G‡Z K‡iI Qv` D‡o hvevi m¤¢vebv ˆZwi nq|

evwoi Qv‡`i Xvj 300 n‡j †mwU mvgvb¨ evZv‡mi Pv‡ci m¤§yLxb nq| 

gReyZfv‡e evwoi KvVv‡gv ˆZwi n‡jI, hw` Zv Zvi wfwËi mv‡_ k³fv‡e 
AvUKv‡bv bv _v‡K, Z‡e evwowU mn‡RB D‡ë †h‡Z cv‡i|

gReyZfv‡e evwoi KvVv‡gv ˆZwi n‡jI, hw` Zv Zvi wfwËi mv‡_ k³fv‡e 
AvUKv‡bv bv _v‡K, Z‡e evwowU mn‡RB D‡ë †h‡Z cv‡i|

evwo n‡Z wKQz `~i‡Z¡ Aew¯’Z MvQcvjvi Av”Qv`b S‡oi mgq Xvj wn‡m‡e KvR K‡i evwo‡K 
myiwÿZ iv‡L| evqyi cÖwZeÜK¯^iƒc MvQ¸‡jvi m‡e©v”P D”PZvi mgvb `~i‡Z¡ evwowU Aew¯’Z n‡e| 
GQvovI, DuPz wfwËi Dci ˆZwi Kiv evwo eb¨vi mgq evwowU‡K eb¨vgy³ ivL‡e|
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M„n wbg©v‡Yi Rb¨ ¯’vb wbe©vP‡bi †ÿ‡Î f~wgi ¯’vwqZ¡ Ges GKB mv‡_ S‡ov 
evZvm I eb¨vi nvZ †_‡K M„n‡K wbivc` ivLvi gZ welq¸‡jv we‡ePbvq 
Avb‡Z nq| Ab¨ †h‡Kvb RwUj R¨vwgwZK AvK…wZ A‡cÿv mvaviY 
AvqZvK…wZi feb f~wgK‡¤úi mgq A‡cvK…Z wbivc`| f~-Av‡jvo‡bi `iæb 
m„wó ej j¤^v I miæ AvqZvK…wZi e‡Ki Dci my¯úófv‡e jÿ¨Yxq|

GRb¨ fe‡bi ˆ`N©¨ Zvi cÖ‡¯’i 3 ¸‡Yi g‡a¨ mxgve× _vKv evÃbxq| Z‡e, 
ˆ`N©¨ Gi †P‡q evov‡Z n‡j `y‡Uv Avjv`v eK ˆZwi Kiv DwPZ|

cÖwZmvg¨ Ges avivevwnKZv AR©‡bi Rb¨ eo `vjvb‡K KZ¸‡jv e‡K wef³ 
Kiv cÖ‡qvRb|

R‡jv”Q¡vm Ges DcK~jgyLx mgy‡`ªi †XD †_‡K RbemwZ iÿv‡_© euva wbg©vY 
Ki‡Z n‡e| mgy`ªvwfgyLx cv‡k¦© †XD‡qi kw³ Kgv‡bvi Rb¨ cv_i e¨envi 
Ki‡Z n‡e| Aci cv‡k¦© Mfxi g~jwewkó e„ÿ‡ivcY Ki‡Z n‡e hv‡Z gvwU‡K 
GK‡Î a‡i ivLv hvq Ges  Kg nq|

b`xi †gvnbvi gva¨‡g N~wY©S‡oi cÖfve ¯’jfv‡M eb¨vi m„wó Ki‡Z cv‡i| 
GRb¨, eb¨v-wb‡ivaK, Riæwi DØvmb c_ Ges Avkªq AÂj ˆZwi Kiv we‡kl 
cÖ‡qvRb|

12 wbg©vY

eb¨vi we¯Í…wZ

emevm‡hvM¨
AÂj

KvVv‡gvi gva¨‡g
D”PZv e„w×

b`xi Zxi
†_‡K †mUe¨vK

wcjv‡ii gva¨‡g
D”PZv e„w×

Riæwi DØvmb
AÂj

emevm‡hvM¨
AÂj



gvwU I wm‡g‡›Ui wgkª‡Yi gva¨‡g gvwUi 
wfwË ˆZwi Kiv †h‡Z cv‡i| wm‡g›U‡K 
b~¨bZg 3 mßvn cvwb w`‡q wKIwis Ki‡Z 
n‡e|

weKít w¯’wZkxj Ges `„p gvwUi wfwË 
e¨envi Kiv|
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K

02 Ñ wfwË

avivevwnK
Kswµ‡Ui Uwcs (4 †m. wg.)

wm‡g›U wjb (10 †m.wg.)

mgZj B‡Ui †mvwjs

evjy

Kgc¨vKkb



Kjvg dzwUs
Ñ  Kjv‡gi wb‡P ¯^Zš¿ dzwUs e¨envi Kiv

Ñ  gvwUi Dc‡i fvi mgfv‡e eÈb Kiv

Ñ  eM©, AvqZ A_ev †MvjvK…wZ

Ñ  gvwUi fvi enb gZvi Dci wfwË K‡i BU, cv_i 
wiBb‡dvmW© †h‡Kvb dzwUs e¨envi Kiv †h‡Z cv‡i|

†`qv‡ji dzwUs Ges Avi wm dzwUs
Ñ  K‡qK ¯Í‡ii B‡Ui mvwi, Dc‡ii Zzjbvq wb‡Pi ¯Í‡ii cyiæZ¡ 

wØ¸Y n‡e|

Ñ  PIov wf‡Zi Rb¨ 5 †mwg Ad‡mU e¨envi, B‡Ui 
†`qvj¸‡jv GK B‡Ui mgvb PIov n‡e| wKš‘, we‡kl †ÿ‡Î 
wb‡Pi w`‡Ki mvwi¸‡jv `yB B‡Ui mgvb PIov n‡Z cv‡i|

Ñ  wjb ev cvZjv Kswµ‡Ui feb me©wbgœ 15 †mwg nq| cÖwZ 
cv‡ki †cÖv‡RKkb 10-15 †mwg, †em Iqv‡ji evB‡i †e‡Wi 
MfxiZv †cÖv‡RKkb Gi †P‡q Kg nIqv hv‡e bv|

Ñ  Iqvj dzwUs ïiæ Kivi †ÿ‡Î Kswµ‡Ui †eW mgZj c„ô 
wbwðZ K‡i| LbbKvh© Ges weªR ˆZwi‡Z big gvwU‡Z m„ó 
AmgvÄ‡m¨i cÖwZKvi K‡i|

Ñ  hLb †jvW/fvi A‡bK †ewk _v‡K Ges gvwUi fvi enb 
ÿgZv Kg _v‡K ZLb Avi wm dzwUs e¨envi Kiv nq| 
Ab¨_vq wekvjvKvi KvVv‡gv ˆZixq Avek¨KZv †`Lv †`q hv 
A_©‰bwZKfv‡e †gv‡UB mvkªqx bq|

Ñ  7-8 †mwg cvZjv Kswµ‡Ui †eW e¨envi Ki‡Z n‡e Avi wm 
dzwUs‡qi wb‡P|
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dzwUs
L

15†mwg

5†mwg

†`qv‡ji cÖ¯’ 25 †mwg †`qv‡ji cÖ¯’ 12.5 †mwg

5†mwg
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dzwUs‡qi cÖKvi‡f` 

KvV/euv‡ki LyuwU KswµU/B‡Ui LyuwU
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03-LywU

Avi wm KswµU LyuwU

1.  Kswµ‡Ui wgkª‡Yi AbycvZ mvaviYZ wm‡g›U, evjy 
Ges †Lvqvi Rb¨ 1:2:3 A_ev 1:2:4 ivLv nq|

2.  wiBb‡dvm©‡g›U wn‡m‡e wb‡gœv³ †h‡KvbwU e¨envi 
Kiv †h‡Z cv‡i-

(K)  nvjKv I gvSvwi kw³i cÖmviY‡hvM¨ w÷‡ji 
evi

(L)  AwaK kw³kvjx cwiewZ©Z w÷j evi

3.  mKj wiBb‡dvm©‡g›U‡K gwiPv Ges is, †Zj, 
K`©g A_ev Ab¨ †h‡Kvb c`v_© hv Kswµ‡Ui 
eÜb‡K bó K‡i †`q ev n«vm K‡i Zv †_‡K gy³ 
ivL‡Z n‡e| Pvi †÷jwewkó 15 wgwg e¨v‡mi 
wi-evi e¨envi Ki‡Z n‡e hv 6 wgwj e¨v‡mi 
w÷iv‡ci mv‡_ hy³ _vK‡e| 4-10 BwÂ duvKv 
ivL‡Z n‡e|

4.  eM©vK…wZi Kjv‡gi gvc b~¨bZg 20G20 †mwg n‡Z 
n‡e Ges GKwU Kjvg n‡Z Aci Kjv‡gi `~iZ¡ 3 
wgUv‡ii †ewk ivLv hv‡e bv|

5. †`qvj‡K a‡i ivLvi Rb¨ Ges Qv‡`i wfwË wn‡m‡e 
Kswµ‡Ui †d«g e¨envi Ki‡Z n‡e| A_ev, 
Qv‡`i ¯ø¨veI GKB Kv‡R e¨envi Kiv hvq|

5.  Pvicv‡ki KswµU i‡Wi †d«g‡K †eób K‡i Dc‡i 
DV‡e, AMÖfv‡M wM‡q wgwjZ n‡e|

M

1/4” 

3/8” A_ev 5/8”   w÷j evi

 eM©vK…wZ

Kswµ‡Ui LyuwU

we¯ÍvwiZ

c¨vb

†mKkb

†÷j w÷ivc

wiBb‡dvm©‡g›U

G‡·v‡bv‡gwUªK
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KswµU †d«g

Avi wm KswµU LyuwU

B‡Ui †`qvj

Rvbvjv

KswµU ¯¨ve

KswµU ¯¨ve
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04- †`qvj

fvi enbKvix †`qvjK
nvjKv w÷j evi, ûc †jvnv, m¤cÖmvwiZ Rvj A_ev 
ev‡ii gva¨‡g gReyZ Muv_wbi KvR Kiv m¤¢e| †h †Kvb 
ai‡bi Pvc hv cÖmviY, ms‡KvPb ev wefw³i m„wói K‡i 
Zv cÖwZnZ Ki‡Z GB gReyZ Muv_wb mvnvh¨ K‡i|

AvovAvwofv‡e cÖevwnZ kw³‡KI cÖwZnZ Kivi mvg_©¨ 
iv‡Lt

 f‚Av‡jvob Ges N~wY©So cÖeY AÂj

 †Kvb wgjb¯’vb ev duvKv RvqMv e¨ZxZ j¤^v 
†`qvj¸‡jvi Rb¨|

 wiBb‡dvm©W †mKkb ˆZwi Kivi †ÿ‡Î duvcv 
†`qv‡ji Rb¨ <1.2 wgUvi e¨eavb Ges wb‡iU 
†`qv‡ji Rb¨ 2.0 wgUvi e¨eavb ivL‡Z n‡e|

 wiBb‡dvm©‡g‡›Ui Pvwiw`‡K 15.25 †mwg AveiY 
cÖ‡qvRb hv‡Z qKvh© cÖwZ‡iva Kiv hvq|

 wiBb‡dvm©W B‡Ui Kjvg Ges †g‡Si ¯¨ve I 
cÖ‡qvRb|

 †`qv‡ji Rb¨ Kswµ‡Ui avivevwnK dzwUs Ges 
cÖ‡Z¨K †KvYvq, `ywU †`qv‡ji wgjb¯’v‡b, `iRvq 
cÖ‡Z¨K †KvYvq, eo duvKv RvqMvq Ges gvSvgvwS 
RvqMvq <1.2 wgUvi e¨eav‡b wiBb‡dvm©W evi 
e¨envi Ki‡Z n‡e|

MÖv‡fj

wiBb‡dvm©‡g›U

w÷j evi KswµU

evwj

KswµU

 †g‡S ¯ø¨ve
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Dcwi¯’ 

KswµU

†d«g

Kswµ‡Ui †PŠKvV

fvi enbKvix †`qvj

cÖ‡Z¨K †KvYv Ges

Db¥y³ RvqMvi 

Pvicv‡k

wiBb‡dvm©‡g›U

KswµU e¨vÛ/UvB weg

Kswµ‡Ui †g‡Si ¯¨ve
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gReyZ Muv_wbL
†`qv‡ji cÖwZwU †KvYvq, `yB †`qv‡ji 
wgjb¯’v‡b Ges `iRv-Rvbvjvi cv‡k¦© 
kw³e„w×i e¨e¯’v Ki‡Z n‡e|

Dj¤^ Ges Avbyf~wgKfv‡e kw³e„w×i gva¨‡g 
feb‡K f~wgK¤ú †gvKv‡ejv Kivi gZ 
gReyZ Kiv m¤¢e|

we¯ÍvwiZ
wiBb‡dvm©‡g›Umn

Kswµ‡Ui mwÜ ¯’vb ev R‡q›U
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Kv‡Vi †d«g
÷vWIqvj wbg©v‡Yi Rb¨ Kv‡Vi ÷vW Ges wmjm, Uc †cU 
Ges Iqvj †c‡Ui mv‡_ hy³ LyuwU w`‡q ˆZwi nq| Avbyf~wgK 
†eªwms e¨envi Kiv nq hv‡Z f~wgK¤úRwbZ Ges evZv‡mi 
cvwk¦©K fv‡i †d«g‡K k³fv‡e a‡i ivLv hvq| †`qv‡ji 
Av”Qv`‡bi Rb¨ euvk, bjLvMov A_ev Kv‡Vi †evW© RvZxq 
e¯‘ e¨eüZ nq|
1. wmj mvaviYZ 40 X 90 wgwg, 90 X 90 wgwg A_ev Gi 

†P‡q eo gv‡ci nq| wmj¸‡jv dvD‡Ûk‡bi mv‡_ 
A¨v¼i †ev‡ëi gva¨‡g hy³ _v‡K hvi me©wbgœ e¨vm 12 
wgwg Ges ˆ`N©¨ 350 wgwg| wm‡ji ms‡hv‡Mi `ycv‡kB 
†evë jvMv‡bv nq Ges G‡`i ga¨eZx© `~iZ¡ m‡e©v”P 2 
wgUvi|

2.  ÷v‡Wi me©wbgœ gvc 40 X 90 wgwg, 40 X 90 wgwg 
÷vW e¨envi Kiv n‡j Zv‡`i ga¨eZx© `~iZ¡ 0.5 
wgUvi ivLv DwPZ| 90 90 wgwg Gi †ÿ‡Î GB `~iZ¡ 
wØ¸Y n‡e| wKš‘ †fZ‡ii Ges evB‡ii jvBwjs cyiæ 
nIqv cÖ‡qvRb|

3.  ‡Kvb Zjvi D”PZv 2.7 wgUv‡ii AwaK nIqv DwPZ 
bv| †`vZjv evwoi Rb¨ ÷vW¸‡jv‡K 0.5 wgUvi cici 
emv‡Z n‡e|

4.  ÷v‡Wi Dc‡ii Ask Uc †c‡Ui mv‡_ hy³ _v‡K Ges 
Uc †c‡Ui gvc ÷v‡Wi Zzjbvq Kg nIqv hv‡e bv|

wmjm, ÷vW Ges Uc †cU Øviv ˆZwi Iqvj †dªwgs Gi 
†Kvbv‡Kvwb †eªwms ev wmw_s †evW© w`‡Z n‡e hv‡Z †dªwgs 
wkqvi A_ev †eªwms Iqvj wn‡m‡e KvR K‡i| hw` †Kvb 
wmw_s †evW© bv Kiv n‡q _v‡K, Z‡e me¸‡jv ÷vW‡K 
cvk©eZx© ÷vW¸‡jvi mv‡_ Avbyf~wgK e‡Ki gva¨‡g cÖwZ 
1.5 wgUvi cici jvMv‡Z n‡e|

Rvbvjvi †d«g

 

 
 

M Kswµ‡Ui wfwË 
m‡gZ †KvYvi 

LywU (90 X 90)

wbg¯’ †Ni wmj 
(90 X 90)

÷vW 
(90 X 90)

`oRvi
†d«g

Dcwi¯Í †Ni 
wmj  (90 X 40)

Avbyf~wgK
÷ªvU
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Dcwi¯’ Kv‡Vi
†dª‡gi †Ni
gvwUi fivU

`iRvi †PŠKvV

AvovAvwo eªvwÂs

AvovAvwo eªvwÂs

wb¤œ¯’ †Ni 
(90 X 40)

†KvYvi Kv‡Vi LuywU 
(90 X 90)

Kswµ‡Ui wfwË
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G‡ivWvBbvwgK Qv‡`i MVb KvVv‡gvi mv‡_ hy³ Qv`

Qv‡`i AvK…wZ

myMwVZ Qv‡`i Av”Qv`b Kv‡Vi †d«g
1. Qv‡`i Xvj 300-400 Gi g‡a¨ mxgve× 

ivL‡Z n‡e hv‡Z evZv‡mi cÖfv‡e 
†kvlY Ges Qv` D‡o hvIqv Dfq‡KB 
†gvKvwejv Kiv|

2.  †`vPvjv Qv‡`i †P‡q †PŠPvjv Qv`‡K 
cÖvavb¨ w`‡Z n‡e| †`vPvjv Qv‡`i 
†ÿ‡Î Zv KvVv‡gvi mv‡_ gReyZfv‡e 
AvUKv‡Z n‡e| wjb-Uz ev †Vm †`qv 
evwo m¤ú~Y© cwinvi K‡i Pj‡Z n‡e|

3.  Syjb <2'-6", Qv‡` wQ`ªc‡_i e¨e¯’v 
_vK‡Z n‡e Ges cÖvPxi _vK‡e|

4.  Avi wm wm Quv` m‡e©vËg myiv cÖ`vb 
K‡i| ch©vß cwigv‡Y Dj¤^ †eª‡mi Rb¨ 
Gi cÖ‡qvRb|

1. mycvwikK…Z ¯’v‡b ivdUvi e¨envi Ki‡Z 
n‡e|

2.  Qv` Ges Dj¤^^ KvVv‡gvi g‡a¨ fvj 
†hvMv‡hvM ivL‡Z n‡e| Dfq cv‡k¦©B 
mvaviY †bB‡ji cwie‡Z© avZe †÷ªc 
Ges Iqvkvimn †evë e¨envi Ki‡Z 
n‡e|

3.  Syjb <2'-6", Qv‡` wQ`ªc‡_i e¨e¯’v 
_vK‡Z n‡e Ges cÖvPxi _vK‡e|

1. wbqwgZ cixÿv Ki‡Z n‡e, we‡klK‡i 
Dc‡ii As‡k Ges †KvYvq|

2.  `ye©j n‡q hvIqv Ask¸‡jv cwieZ©b 
Ki‡Z n‡e Ges wXjv n‡q hvIqv 
Ask¸‡jv †givgZ Ki‡Z n‡e|

3.  evZv‡mi SvcUvq hv‡Z Qv` D‡o bv hvq 
†mRb¨ wm.AvB wkU‡K k³fv‡e 
KvVv‡gvi mv‡_ AvUKv‡Z n‡e|

1. cÖ‡Z¨K fuv‡R fuv‡R wm AvB wkU 
jvMv‡Z n‡e| ¯^Zš¿fv‡e UvBjm emv‡Z 
n‡e|

2.  ‡R-ûK †evë Ges †_ª‡WW/UzB÷‡UW 
iæwds †bBj e¨envi Ki‡Z n‡e|

†PŠPvjv †`vPvjv GKPvjv

05 Qv` t cÖavb bxwZgvjv
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Kv‡Vi †d«‡gi KvVv‡gv

 

K
Qv‡`i Dci DaŸ©Mvgx ej Kgv‡bvi Rb¨ Ges 
h_vh_fv‡e e„wói cvwb Acmvi‡Yi D‡Ï‡k¨ ch©vß 
Xv‡ji †njv‡bv Qv` e¨envi Kiv DwPZ| 
1. SzjšÍ Ask m‡e©v”P 600 wgwjwgUvi n‡Z 

cv‡i|
2.  Qv‡`i KvVv‡gv ˆZwi‡Z †hme KvV e¨nvi 

Kiv n‡e, Zv Aek¨B wcÖRvi‡fwUfhy³ k³ 
I gReyZ KvV n‡Z n‡e|

3.  Qv` ˆZwii mKj Ask G‡K Ac‡ii mv‡_ 
fv‡jvfv‡e hy³ n‡Z n‡e| †hgb- cvwj©b 
eiMv/ivdUv‡ii mv‡_, eiMv †`qv‡ji mv‡_, 
†`qv‡ji cvZ LyuwUi mv‡_|

4.  Qv‡`i cÖwZwU wkU cvwj©‡bi mv‡_ ûK †evë 
ev UzB‡÷f †bBjm w`‡q AvUKv‡bv _vK‡e| 
cÖv‡šÍi ms‡hvM¸‡jv †ewk NbNb †`qv nq 
hv‡Z DaŸ©gyLx ej‡K cÖwZnZ Kiv hvq|

cÖwZ 90 †mwg cici 
eiMv/ivdUvi

cÖwZ 90 †mwg cici 
cvwj©b

avivevwnK
ivbvi

AwZwi³ cvwj©b cÖwZ 45 
†mwg cici
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†`vPvjv Qv`

avivevwnK ivbvi

cvwj©b

ivdUvi

AwZwi³ cvwj©b

†g‡Si KswµU ¯¨ve

 

 

m‡e©v”P Szjb (40 
†mwg)

`yB LyuwUi g‡a¨ m‡e©v”P 
`~iZ¡ (3 wg)
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†PŠPvjv Qv`

avivevwnK ivbvi

cvwj©b

ivdUvi

AwZwi³ cvwj©b

†g‡Si KswµU ¯¨ve

 

`yB LyuwUi g‡a¨ m‡e©v”P 
`~iZ¡ (3 wg)
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wm AvB wkU

wKs LyuwU

GgGm †KvY

ivdUvi

UvB weg

cvwb wb®‹vk‡bi bvjv

GgGm mgZj
¯¨ve evi

 

avZe KvVv‡gvL



evsjv Abyev` t gvwjnv nK, ¯œvZK (m¤§vb) †kÖYxi QvÎx, f‚‡Mvj I cwi‡ek wefvM, XvKv wek^we`¨vjq, Kw¤úDUvi MÖvwd· t †gvt †gv‡gb wgqv, wcÖw›Us t GwWGm wcÖw›Us †cÖm, XvKv, evsjv‡`k
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dWodfu{
lgdf{0f ;DaGwL xft]k'l:tsf

g]kfn / afª\nfb]zsf] pbfx/0f

Pl;of–k]l;lkms g]6js{ km/ Unf]an r]Gh l/;r{ -PkLPg_ sf] cg'bfg 
tyf sf]nfaf]/]l6e l/hgn l/;r{ k|f]u|fd -;Lcf/cf/kL_ sf] ;xof]udf 

blIf0f Pl;ofdf ljkb\ pTyfgzLn ejg lgdf{0f 
;+lxtfsf cj;/ / r'gf}tLsf] a'´fO 



:s"n ckm cfls{6]Sr/ PG8 laN6 OGef/f]d]G6, o'lgel;{6L ckm 
Go'Sof;n, c:6«]lnof
8f= Ok\mt]sf/ cxdb
k|f]k]m;/ yfofk/fgf uh]Gb|g
k|f]k]m;/ u|fXd la|c/
8f= lsd df}G8
8f= h];g ef]g d]l8ª
hlh{of ls;f -cg';Gwfg ;xfos_ 

e"uf]n / jftfj/0f ljefu
o'lgel;{6L ckm 9fsf, afª\nfb]z
k|f]k]m;/ x'dfo'g sla/
cfls{6]Sr/ ljefu
a|fs ljZjljBfno, afª\nfb]z
8f= df]xdb kmf?s

OlGhlgol/ª cWoog ;+:yfg, lqe'jg ljZjljBfno, g]kfn
k|f= 8f= xl/bz{g >]i7
;x–k|f= gu]Gb|/fh l;6f}nf
pk–k|f= Og' k|wfg ;flns]

blIf0f Pl;ofdf ljkb\ pTyfgzLn ejg lgdf{0f 
;+lxtfsf cj;/ / r'gf}tLsf] a'´fO 

g]kfn / afª\nfb]zsf] pbfx/0f

Pl;of–k]l;lkms g]6js{ km/ Unf]an r]Gh l/;r{ -PkLPg_ sf] cg'bfg 
tyf sf]nfaf]/]l6e l/hgn l/;r{ k|f]u|fd -;Lcf/cf/kL_ sf] ;xof]udf 

xft]k'l:tsf l8hfOg, zAb / lrq
hlh{of ls;f
cg';Gwfg ;xfos, o'lgel;{6L ckm Go'Sof;n, c:6«]lnof



kl/ro
!= e"ldsf	 $
@= kl/of]hgf	 $
#= g]kfn	 %
$= afª\nfb]z	 %
%= xft]k'l:tsf	 ^
^= xft]k'l:tsf k|of]u ug{] tl/sf 	 ^

lgdf{0f 
!= ejg lgdf{0fsf r/0f	 &
@= ejg lgdf{0fsf nflu ljsNk	 (
#= of]hgf th{'df	 !)
$= hu 	 !#
%= vDaf 	 !^
^= kvf{n 	 !*

&= 5fgf] 	 @#

ljifo;"rL

#lgdf{0f ;DaGwL xft]k'l:tsf • g]kfn / afª\nfb]z



k|fSsyg

of] xft]k'l:tsfsf] k|sfzg Pl;of Kofl;lkms g]6js{ km/ Unf]an r]Gh l/;r{sf] ;xof]udf 

æblIf0f Pl;ofdf ljkb\ pTyfgzLn (disaster resilience) lgdf{0f ;+lxtfsf cj;/ / 
r'gf}tLsf] a'´fO M afª\nfb]z / g]kfnsf] cj:yfÆ gfds sf]nfaf]/]l6e l/hgn l/;r{ k|f]u|fd 

cGtu{t ePsf] xf] . afª\nfb]zsf 9fsf ljZjljBfno / a|fs ljZjljBfno clg g]kfnsf] 

lqe'jg ljZjljBfno;Fusf] ;xsfo{ /x]sf] o; kl/of]hgfsf] g]t[Tj c:6]«lnofsf] o'lgel;{6L 

ckm Go'Sof;nn] u/]sf] 5 . 

ljZj ljkb\sf] lg/Gt/ rk]6fdf 5 . k|foM u/L o:tf ljkb\sf] uDeL/ c;/ ljsf;f]Gd'v 

b]zdf ;a}eGbf a9L kg{] u/]sf] 5 . ljkb\n] ubf{ ljsf;f]Gd'v b]zsf cJojl:yt a:tLdf 

a;]sf ul/a hgtfnfO{ c;dfg'kflts ?kdf xflg u/]sf] 5 . cgf}krfl/s lsl;dn] 

agfPsf 3/ w]/} ;+s6f;Ggtf (vulnerable) df k5{g\ . 3/ lgdf{0f / e"–pkof]u ;DaGwL 
lgodfjnLsf] Joj:yfn] hgtfnfO{ a9L ;'/lIft / pTyfgzLn agfpF5 / pgLx?n] ;fdgf 

ug{'kg{] hf]lvdnfO{ 36fpF5 . t/, clwsf+z ljsf;f]Gd'v b]zsf ejg lgdf{0f ;DaGwL ;+lxtf 

ljsl;t b]zsf ejg lgdf{0f ;+lxtfsf] cg';/0f u/L agfOPsf x'G5g\ . ;|f]t;fwg cToGt 

sd ePsfn], lgodfjnL sfof{Gjog ug{] Joj:yf;d]t lkmtnf] x'gfsf ;fy} ;fdflhs–cfly{s 

cj:yfsf sf/0fn] ejg lgdf{0f ;+lxtf nfu" ug{ c´ sl7g ePsf] 5 . 

To;}n] ;'/lIft ejg lgdf{0f ;+lxtf Jofks ?kdf nfu" x'g] kl/l:ylt tof/ ug{ ljleGg 

pkfo vf]Hg' ;fGble{s x'G5 . t;y{ ejg lgdf{0f ;+lxtf cf}krfl/s If]qdf dfq ;Lldt 

gu/L cgf}krfl/s If]qdf ;d]t :jtM:k"mt{ nfu" ug{ pTk|]l/t ug{''kb{5 . 

$ kl/ro

o; k|lqmofnfO{ ;xof]u k'¥ofpgsf nflu :yfgLo ;Gbe{nfO{ ;d]6L ljsf;f]Gd'v b]zx?sf] 

;fdflhs tyf cfly{s kl/j]zdf pknlAwd"ns x'g]u/L of] xft]k'l:tsf tof/ ul/Psf] 5 

o;df w]/} ljsNkx? lbOPsf 5g\ h'g ljljw cfly{s / jftfj/0fLo cj:yf ePsf 7fpFsf 

dflg;n] km/s km/s ljsNk ckgfpg ;S5g\ . o;df JoQm ul/Psf ;Gbe{sf pbfx/0f 

/fd|f];Fu a'emfpg / JofVof ug{ ;lsof];\ eg]/ oxfF lrqsf] k|of]u cfjZos dfqfdf ul/Psf] 

5 . of] xft]k'l:ts d"ntM cgf}krfl/s lgdf{0f If]qsf nflu nlIft ul/Psf] xf] . o;af6 

:yfgLo txdf Ifdtf clej[l4 ug{ d2t k'Ug] cfzf ul/Psf] 5 . 

kl/of]hgf

o; kl/of]hgfn] blIf0f Pl;ofdf ljkb\ pTyfgzLntfsf nflu ;'/lIft ejg ;+lxtfsf] 

kfngf ug{] qmddf cfOkg]{ cj;/ / r'gf}tLsf] vf]hL vf;u/L blIf0f Pl;ofsf b'O{j6f b]z 

afª\nfb]z / g]kfnnfO{ s]lGb|t u/L k|sfz kfl/Psf] 5 . oL b]zx?df xfn;fn} cfPsf 

ljkb\n] ejg lgdf{0f ;+lxtf kfngf gx'g' g} d'Vo ;d:of /x]sf] ;Gbe{nfO{ phfuf/ kf/]sf] 

5 . oL b'j} b]zdf ejg lgdf{0f ;+lxtf ag]sf t 5g\ t/ ltgsf] kfngf of t ePsf] g} 5}g 

of Go"g dfqfdf ePsf] 5 . c´ vf;u/L Jofks ?kdf k}mlnPsf] cgf}krfl/s lgdf{0f If]qdf 

of] ;d:of ljs/fn 5 . To;}n] ljkb\–pTyfgzLn agfpgsf nflu oL lgdf{0f ;+lxtfnfO{ 

s;/L Jofks dfqfdf ckgfpg ;lsG5 eGg] ljifodf Wofg lbg h¿/L 5 . cfcfk\mgf b]zdf 

ljkb\sf] If]qdf cg'ejx? xfl;n u/]sf ljZjljBfnox?aLrsf] cfk;L ;xof]un] o:tf 

;d:ofsf] plrt ;Daf]wg x'g ;S5 . 
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e"sDk!

@

#

$

%

af9L

cfunfuL

cfFwLa]x/L

klx/f]

g]kfn

g]kfn d"ntM 8fF8fsfF8fn] el/Psf] / hl6n ef}uf]lns agfj6 ePsf] b]z xf] hxfF ljljw 

vfnsf xfjfkfgL kfOG5 . o; afx]s, o;sf e"ue{df /x]sf r§fgsf Kn]6x? rnfodfg 

5g\ . g]kfn e"sDk, af9L, cfFwLa]x/L, klx/f] nufotsf w]/} vfnsf k|sf]ksf sf/0f 

hf]lvddf /lxcfPsf] 5 / c;+Vo ljkb\sf] ;fdgf ug'{k/]sf] 5 . cJojl:yt zx/Ls/0f 

h:tf dfgjLo ultljlw / ckof{Kt ejg k"jf{wf/n] ljkb\sf] c;/ c´ a9\g] u/]sf] 5 . 

;g\ @)!% df g]kfndf uPsf] e"sDkn] w]/} 3/ eTsfof] / tL 3/ elTsP/ lsRbf w]/} 

dflg;sf] Hofg uof] . 

afª\nfb]z

afª\nfb]z k|fs[lts k|sf]k / hnjfo' kl/jt{gsf] ;a}eGbf a9L ;+s6f;Ggtf /x]sf 

ljZjsf b]zdWo]df kb{5 . oxfFsf k|d'v k|sf]kx? af9L / t'kmfg x'g\ . afª\nfb]zsf] 

cfwf/e"t k|sf]kx? af9L / t'kmfg eP tfklg b|'t ultdf lj:tf/ ePsf cJojl:yt zx/L 

If]qdf e"sDk / cfuhfgLhGo k|sf]ksf] klg plQs} hf]lvd 5 . ejg lgdf{0f ;DaGwL 

lgod / ;+lxtf pNn+3g ug{] tyf kfngf gug{] rngn] ubf{ k|fs[lts k|sf]k ljgf klg 

ljkb\df k/L dflg;sf] Hofg hfg] u/]sf 5g\ . afª\nfb]zdf ;g\ @)!# df /fgf Knfhf 

ufd{]G6 sf/vfgf eTsFbf !!)) eGbf a9L — d"ntM dlxnf sfdbf/sf] — d[To' ePsf] / 

@%)) hgf 3fOt] ePsf] 36gfn] oxL s'/fsf] k'li6 u5{ . 



^ kl/ro

xft]k'l:tsf

o; xft]k'l:tsfn] ljkbf]Gd'v If]qdf k6s k6s x'g] k|sf]kaf6 pTyfgzLntfsf 

nflu ejg lgdf{0f of]hgf, :yn rog / agfj6sf] ;+/rgf Pjd\ lgdf{0f;Fu 

;DalGwt d'Vo d'Vo ljifodf ;Nnfx, ;'emfj / h¿/L hfgsf/L lbOPsf] 5 . 

o;sf nlIft ju{ eg]sf g]kfn tyf afª\nfb]zsf :yfgLo 7]s]bf/ / 3/wgL 

x'g\ / o; xft]k'l:tsfn] pgLx?nfO{ g} nlIft u/L ejg lgdf{0f ubf{ hgwgsf] 

;'/Iff ug]{tkm{ k|f]T;flxt ug]{ nIo lnPsf] 5 . lgdf{0f ;DaGwL w]/} cjwf/0ffsf] 

j0f{g ug{ ;lhnf] 5}g . To;}n] oL s'/f a'´fpg / 3/ s;/L /fd|f];Fu agfpg] 

eGg] s'/fsf] JofVof ug{ /fd|f cEof;x?sf pbfx/0fsf lrq lbOPsf 5g\ . 

xft]k'l:tsf k|of]u ug{] tl/sf

ejg lgdf{0fsf] of]hgf agfpFbf hu, vDaf, leQf / 5fgf s:tf] agfpFbf pko'Qm 

x'G5 eGg] ljifodf pgLx?sf] cg'ej, 7x/ / 5gf]6n] dxTjk"0f{ e"ldsf v]N5 . 

o; xft]k'l:tsfdf ePsf w]/} ljsNkx?n] 3/wgLnfO{ 5gf]6df nrstf k|bfg 

ug'{sf ;fy} pgLx?sf] ;xeflutfsf] ;'lglZrttf u/]sf] 5 . o;f] ubf{ 3/sf] 

l8hfOg agfpFbf 3/wgLnfO{ ;xefuL u/fpg ;lsG5 . 

o; xft]k'l:tsfnfO{ tflnd ;fdu|Lsf ?kdf klg pkof]u ug{ ;lsG5 . 3/sf 

d'Vo efu lgdf{0f ;DaGwL oxfF lbOPsf ljleGg ljsNksf d"Nof+sgsf cfwf/df 

3/wgL / 7]s]bf/x?sf aLrdf 5nkmn rnfP/ k|lzIfsn] 3/sf] s'g l8hfOg 

pko'Qm x'G5 eGg]af/]df lg0f{o ug{ nufpg ;S5g\ . 

o; k|lqmofnfO{ ;/n agfpg tflnsf klg lbOPsf 5g\ . 



ejgdf cfOkg]{ ef/ h:t} ejg tyf hu, dflg; tyf ;/;fdfg 

nufot cGo afXo tTjn] lbg] ef/;d]tnfO{ hldgdf ;dfg 

ljt/0f u/L ejgnfO{ ;'/lIft agfpg' g} husf] d'Vo sfd xf] . 

hu lgdf{0fsf] p2]Zo lgDg x'g\ M 

!=	tf]lsPsf] ;LdfeGbf a9L hu efl;g glbg

@=	3/sf] ef/ jxg ug{ ;Sg] Ifdtf a9fpg / df6f]sf] :j?k 

kl/jt{g x'g glbg

#=	l:y/ / l6sfp agfpg

hu

3/ agfpg'eGbf klxn] 3/ agfpg rfx]sf] 7fpF / ToxfFsf] jftfj/0f 

pko'Qm 5 ls 5}g egL x]g{'k5{ . 

ef}uf]lns agfj6
prfO, le/fnf]kg, vfN8fv'N8L, 9n tyf jiff{sf] kfgLsf] lgsf;, 

hldgsf] cj:yf

hldgd'lgsf] cj:yf
9n tyf jiff{sf] kfgL hfg] af6f], kfgLsf] lgsf;, ;Ld;f/, 

gbL÷;d'b|t6 lsgf/, gx/ lsgf/, vf]N;fvf]N;L

kx'Fr dfu{
3/ agfpg] 7fpF;Dd k'Ug] af6f] / hldgsf] l:y/tf;Fu ;DalGwt 

ljifo, ;~rf/, p2f/sf nflu af6f]

cfsf/
;fwf/0f vfnsf] ;dfsf/ hldg 5fGg'xf];\ h;n] ubf{ ansf] 

tgfjaf6 x'g] c;/ sd x'G5 . 

juf{sf/ / cfoftfsf/ -rf/ s'gf ldn]sf]_ hldg pko'Qm x'G5 .

of]hgf th'{df

ejg lgdf{0fsf r/0f

)! )@
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* lgdf{0f

5fgf]

d'Vo c+u

hu

3/sf] d"n c+u ejgsf] ef/ jxg ug{sf nflu pko'Qm 

x'g'k5{ . o;n] h'g;'s} afXo cj:yfnfO{ k|lt/f]w 

ug{'k5{ tyf sf]7fdf rflxg] xfjf / k|sfz l5g{ lbg'k5{ . 

klxnf] k|sf/sf] 3/

9nfg / kmnfd -cf/=;L=;L=_ /fv]/ agfPsf] vDaf / 

blngn] ef/ jxg ug{] -lkn/ ePsf] 3/_ / 9'+uf tyf 

OF6fsf] leQf ePsf] .

bf];|f] k|sf/sf] 3/

leQfn] g} ef/ jxg ug{] -nf]8 laol/ª l;:6dsf] 3/_ .

t];|f] k|sf/sf] 3/

sf7sf] vDaf / blngn] ag]sf] df6f] of cGo ;fdu|L 

k|of]u ePsf] leQf .

d'Vo c+u)#

le/fnf] kfvf] kf/]/ To;df h:tfkftf cyjf 6fon 

nufP/ agfpg ;lsG5 . 8G8L k|of]u u/]/ 9nfg 

ePsf] ;dtn 5fgf klg agfpg ;lsG5 . 

klxnf] k|sf/sf] 5fgf]

kmnfd] 8G8L /fv]/ 9nfg u/]sf] 5fgf] .

bf];|f] k|sf/sf] 5fgf]

sf7sf 8fF8fef6f -6«;_ agfO{ To;dfly h:tf tyf 

cGo kftf÷6fon cflbn] 5fPsf] .

5fgf)$
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hu vDaf leQf 5fgf]

cf/=;L=;L= lkn/ jf sf7sf vDaf OF6f÷9'+uf

s+lqm6 Ans

df6fsf] Ans

xNsf ;fdu|Lx?

-sf7, afF;, k'm;sf] leQf_

cf/=;L=;L= 9nfg

sf7sf] 8fF8fef6fdfly h:tf tyf 

cGo kftf÷6fon

a;f{tsf] kfgL aUg] 8'F8

s

cgj/t hf]l8Psf] hu

lgdf{0fsf ljleGg ljsNk

v u 3



)! of]hgf th{'df

!) lgdf{0f

3/n] xfjfsf] slQ 7"nf] wSsf y]Ug ;S5 eGg] s'/f 

3/sf] :j?k, 3/ xfjfsf] axfjsf] s'g lbzfdf cjl:yt 

5 eGg] s'/f, lgdf{0f ;fdu|Lsf] u'0f:t/ / cfwf/e"t 

l8hfOgsf] ;+/rgfut agfj6df e/ k5{ . 

rqmfjt cfPsf a]nfdf cUnf 3/n] xf]rf 3/nfO{ s]xL 

xb;Dd ;'/Iff k|bfg u5{g\ . 

rqmfjtsf] ljkb\ ePsf 7fpFdf lgdf{0f :ynsf] of]hgf 

agfpFbf aLraLrdf cUnf ejg agfP/ ltgnfO{ cfFwL 

/f]Sg] ;fwgsf ?kdf pkof]u ug{]tk{m ljrf/ ug{'k5{ . 

csf{lt/, cUnf ejgn] ubf{ e'Fj/L l;h{gf klg x'g 

;S5, :yfgLo xfjf pN6f] lbzfdf jxg klg ;S5, 

cfFwL l;h{gf x'g ;S5 / xfjfn] s'g} klg j:t'nfO{ 

cfk"mlt/ tfGg] cj:yf aGg ;S5 . 

xfjf cfpg] lbzfdf ag]sf cUnf 3/sf k5fl8 

cf8df agfOPsf 3/df xfjfsf] k|sf]k sd x'G5 . 

le/fnf] kfvfsf] lsgf/fdf / ;d'b|lt/ kms{]sf le/fnf 

pkTosfdf 3/ agfpg'x'Gg . 

nDafO clt w]/} ePsf] 3/ agfpg'x'Fb}g lsgeg] o;f] 

ubf{ ;Lwf, v'nf / ;dfgfGt/ af6f] eP/ x'/L jxg 

/ x'/Lsf] ult a9]/ …xfjfsf] e'd/LÚ agL c;/ kg]{ 

x'gfn]clt nfdf] x'g]u/L s'g} klg ;+/rgf agfpg'x'Fb}g . 



$%° 

@)° 

#)° 

w]/} le/fnf] 5fgf ePsf] 3/df xfjfsf] wSsf w]/} kg{ ;S5 h;n] ubf{ 5fgfleq xfjf 

k;]/ To;n] 5fgf] p8fpg ;S5 . 

sd le/fnf] 5fgf ePsf] 3/sf] 5fgfnfO{ a9L xfjfsf] lvrfOn] p8fpg ;S5 . 

;fdfGotof, #)° sf]0fsf] le/fnf] 5fgfdf xfjfsf] wSsf ;a}eGbf sd k5{ . 

ejg agfpFbf hu;Fu /fd|/L sl;Psf] 5}g eg] ejgsf cGo efux? hlt;'s} /fd|f];Fu 

agfOP klg To:tf ejg klN6g ;S5g\ .

hf]gL{ bx|f];Fu gs;Lsg agfOPsf 3/sf c+ux? af+lug ;S5g\ . 

xfjfsf] axfj 5]Sg xfjf cfpg] lbzflt/ /f]lkPsf cUnf ?vsf] prfO a/fa/sf] b"/L 3/af6 

x'g]u/L ?v /f]Kg] u/]df x'/Latf;af6 3/ ;'/lIft x'G5 .
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ejg agfpg] 7fpF 5fGbf hldg slQsf] l:y/ 5 eGg] s'/fdf Wofg lbg'k5{ . ;fy}, af9L 

cyjf cfFwLsf] zlQmzfnL wSsf gcfpg] 7fpF 5fGg'k5{ . 

rf];frf;L lg:s]sf 3/eGbf cfoftfsf/ 3/ a9L e"sDk k|lt/f]wL x'G5g\ . nfdf] tyf 

;fFw'/f] cfoftfsf/ Ansx?df ;d]t hldg xlNnbfsf] a6fl/g] c;/sf] dfqf a9L x'G5 .

To;}n] ejgsf] rf}8fO / To;sf] nDafOsf] cg'kft !M# eGbf a9L x'g'x'Fb}g . nDafO 

w]/} rflxPsf] 5 eg] cnu cnu ejg agfO{ tL b'O{ ejgsf aLrdf kof{Kt vfnL 7fpF 

5f]8\g'k5{ . 

x/]s ejg -v08_ sf aLrdf lgoldttf / ;dfgfsf/ sfod /fVgsf nflu 7"nf] 

ejgnfO{ ljleGg v08df 6'qmØfpg'k5{ . 

a:g nfos 7fpF cfkt\sfnLg cf>o:yn
lkn/ p7fP/ cUnf] agfpg]

;+/rgf agfO{ 

cUnf] kfg{]

vf]nf lsgf/af6 

lglZrt b"/L

af9L cfpg ;Sg] ;Ldf

a:g nfos 7fpF

!@ lgdf{0f

ejg lgdf{0f If]qnfO{ rqmfjt cfFwL / xfjfsf] wSsfaf6 hf]ufpgsf nflu t6aGw 

ug{'k5{ . ;d'b|L 5fnsf] rfk 36fpgsf nflu ;d'b|lt/sf] efudf 9'+ufsf] t6aGw 

afFWg'k5{ . t6aGwsf] leqkl§sf] efudf h/f w]/} tn;Dd hfg] ?v nufpg'k5{ h;n] 

ubf{ hldg afFlwG5 / e"Ifo x'g kfpFb}g . 

vf;u/L gbLsf km/flsnf d'xfgsf] sf/0f rqmfjtsf] c;/ hldgsf] leqL efutk{m a9L 

k/]sf] x'G5 . To;af6 af9L;d]t cfpg ;S5 . To;}n] af9Ln] c;/ ug{ g;Sg] vfnsf] 

cfkt\sfnLg p4f/ dfu{ / lj:yflktx?sf nflu cf>o:ynsf] Joj:yf ug{'k5{ . 
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)@ hu

s l;d]G6 -9nfg_ sf] dflyNnf] efu $ ;]=ld=

l;d]G6sf] kq !) ;]=ld=

rf}8fOtk{m la5fPsf] OF6fsf] tx -;f]lnª_

afn'jfn] e/]sf] tx -;f]lnª_

vfFlbPsf] df6f]

cgj/t hu

df6fsf] hu p7fpgsf nflu df6f] / l;d]G6sf] 

ld>0fnfO{ #M! efudf ld;fpg'k5{ . o;/L 

ld;fPsf] ld>0fnfO{ tLg xKtf;Dd kfgL k6fP/ 

lr;f] /fVg'k5{ . 

j}slNks pkfo M l:y/ df6f]sf] cUnf] hu . 
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v xfQLkfOn] hu -k'ml6ª_

vDafsf] xfQLkfOn] hu

•	 lkn/sf] hu Psfk;df ghf]8Lsg a]Unfa]Un} xfQLkfOn] hu /fVg] .

•	 o;n] lkn/af6 cfpg] ;Dk"0f{ s]Gb|Ls[t ef/nfO{ hldgdf ;dfg ?kdf 

;a}lt/ a/fa/L afF8\5 . 

•	 ;fdfGotof, juf{sf/, cfoftfsf/ cyjf uf]nfsf/ k'ml6ª agfpg ;lsG5 . 

•	 hldgsf] ef/ jxg Ifdtf / ejgn] jxg ug'{kg]{ ef/ -jhg_ x]/]/ OF6f, 

9'+uf cyjf cf/=;L=sf] k'ml6ª klg agfpg ;lsG5 .

 

kvf{nsf] k'ml6ª / 8G8L ;lxtsf] 9nfgsf] hu 

•	 OF6fsf w]/} tx h;df ;a}eGbf tnsf] tx dflysf] uf/f]sf] rf}8fOeGbf  

bf]Aa/ x'g'k5{ .

•	 km/flsnf] cfwf/sf nflu % ;]=ld=sf] ckm;]6 -cf6_, x/]s k'ml6ªsf] tx 

sDtLdf Pp6f OF6fsf] df]6fO a/fa/ x'g'k5{ . slxn]sfxL+ ;a}eGbf tnsf] 

tx b'O{j6f OF6f a/fa/ df]6f] klg x'g ;S5 . 

•	 s+lqm6sf] kftnf] tx, sDtLdf !% ;]=ld= df]6fO, x/]s ;fO8 -kf6f_ 

df !)–!% ;]=ld=sf] cf6 -k|f]h]S;g_, o;sf] df]6fO hudflysf] cf6 

-k|f]h]S;g_ sf] df]6fOeGbf sd x'g'x'Fb}g . 

•	 husf] 9nfgsf] txn] kvf{nsf] k'ml6ª /fVgsf nflu ;dtn ;tx 

agfpF5, vGbf ag]sf vfN8fv'N8L ldnfpF5 / hldgsf] g/d ;txx?nfO{ 

eg]{ sfd u5{ . 

•	 ef/ w]/} yfDg'kg{] 5 eg] / hldgsf] ef/jxg Ifdtf sd 5 eg] 8G8L 

/fv]sf] k'ml6ª ug{ ;lsG5 . o:tf] cj:yfdf 8G8L ;lxtsf] 9nfgsf] 

k'ml6ª /flvPg eg] 7"nf] kvf{n agfpg'kg{] x'G5 h'g Hofbf vlr{nf] x'G5 . 

•	 8G8L ;lxtsf] 9nfgsf] k'ml6ª tn &–* ;]=ld=sf] kftnf] 9nfgsf] tx 

clgjfo{ agfpg'k5{ . 

kvf{nsf] rf}8fO 

@% ;]=ld= 
kvf{nsf] rf}8fO 

!@=% ;]=ld= 

!% ;]=ld= 

% ;]=ld= 
% ;]=ld= 
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k'ml6ªsf k|sf/

sf7÷afF;sf] vDafsf] k'ml6ª s+lqm6÷OF6fsf] vDafsf] k'ml6ª
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u 8G8L ;lxtsf] 9nfgsf] vDaf

!=	9nfgsf] ld>0fdf æl;d]G6, afn'jf / lu6LÆ sf] 

cg'kft ;fdfGotof æ!M@M#Æ cyjf æ!M@M$Æ x'g'k5{ . 

@=	kmnfdsf] 8G8L ;lxtsf] 9nfg agfpFbf tnsf dWo] 

s'g} Ps vfnsf] 8G8L k|of]u ug{ ;lsG5 M s_ 

dfON8 l:6n / 6f]/l:6n 8G8L v_ pRr Ifdtfsf] 

l8kmD8{ 8G8L . 

#=	kmnfd] 8G8Ldf lvof, /ª, t]n, df6f] nufotsf 

8G8LnfO{ xflg ug{ ;Sg] jf To;nfO{ 9nfg;Fu 

hf]l8g glbg] s'g} klg kbfy{ nfu]sf] x'g'x'Fb}g . 

!% ldlnld6/sf rf/j6f 8G8LnfO{ * OGr -@))

ldlnld6/_ sf] l/ª -r'/L_ n] afFWg] . b'O{j6f 

l/ªaLrsf] b"/L ;fdfGotof *–!) OGreGbf a9L 

x'g'x'Fb}g . 

$=	juf{sf/ lkn/ sDtLdf #)x#) ;]lG6ld6/ -!@x!@ 
OGr_ sf x'g'k5{ . b'O{j6f lkn/aLrsf] b"/L $=% 

ld6/ -!$ lkm6 ( OGr_ eGbf a9L x'g'x'Fb}g . 

%=	kvf{n, 5fgf / hunfO{ Psfk;df hf]8]/ dha't kfg{ 

8G8L /fv]/ 9nfgsf] k]|md -rf}sf];_ agfpg'k5{ / 

9nfg 5fgf 5 eg] To;n] klg k|]mdsf] sfd ug{ 

;S5 . 

^=	‰ofn9f]sf of cGo kvf{n gePsf v'nf 7fpFdf 

9nfgsf] AofG8 -lnG6]n_ /fVg] ug'{k5{ .

lkn/nfO{ t];f{] sf6\bf 

b]lvg] gS;f -Knfg_

lkn/nfO{ 7f8f] sf6\bf 

b]lvg] gS;f -;]S;g_

ljj/0f

kmnfd] l/ª

&–* ldlnld6/

8G8L 
!@ ldlnld6/ cyjf !^ 

ldlnld6/sf] 8G8L

9nfgsf] juf{sf/ lkn/ 

tLglt/sf] efu b]lvg] 

gS;f -cfO;f]d]l6«s_

)# vDaf
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8G8L / 9nfg k|of]u 
u/]sf] lad

8G8L / 9nfg k|of]u 
u/]sf] lkn/

OF6fsf] leQf

‰ofn

9nfg :Nofa

9nfg :Nofa



ef/ jxg ug{] leQf

dfON8 l:6n 8G8L, x'k cfO/g tyf kmnfd] hfnLsf] 

k|of]u u/L uf/f]nfO{ alnof] agfpg ;lsG5 / o;n] 

yk ef/ jxg ug'{sf ;fy} e"sDkLo / xfjfsf] 

rfkaf6 cfpg] wSsf y]Ug ;S5 . 

‰ofn9f]sf / b'O{j6f kvf{n ghf]l8Psf] nfdf] 

kvf{n agfpFbf olb xf]nf] Ans nufpg] eP x/]s 

!=@ ld6/sf] cGt/df / ;f]ln8 OF6f nufpg] eP 

x/]s @ ld6/sf] cGt/df 8G8L /fv]/ 9nfgsf] 

AofG8 xfNg'k5{ .

8G8Ldf lvof gnfuf];\ eGgfsf nflu 8G8Lsf] 

jl/kl/ sDtLdf !%–@% ;]=ld=sf] 9nfg -se/_ n] 

5f]Kg'k5{ . 

OF6fsf] lkn/ / e'OFsf] :NofanfO{ klg 8G8L /fv]/ 

yk alnof] ug{'k5{ . 

kvf{nsf nflu ;d]t hudf 9nfg x'g'k5{ . OF6fsf] 

kvf{n -uf/f]_ nufpFbf hudf 8G8L ;lxtsf] 9nfg 

u/L uf/f]sf] x/]s s'gf / hf]8x?df 8G8LnfO{ v8f 

u/L nufpg'sf ;fy} ‰ofn9f]sf cflbsf s'gfdf 

klg 8G8L /fVg'k5{ . o;/L uf/f] nufpFbf 8G8LnfO{ 

!=@ ld6/sf] b"/L ga9fO{ /fVg'k5{ . 

s
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)$ kvf{n

kmnfd] 8G8L

9nfg

afn'af

lu6L 9nfgsf] e'OF :Nofa 



!(

9nfgsf] 5fgf]÷
cyjf 9nfg :Nofa

ef/ jxg ug{] kvf{n

kvf{n hf]l8Psf s'gf, 
kvf{n v'nf ePsf 7fpF 
-‰ofn9f]sf_ sf] rf/}lt/ 
8G8L 

9nfgsf] aGwg 
-AofG8÷6fOlad_

9nfgsf] e'OF :Nofa

9nfgsf] lnG6]n 
-‰ofn9f]sfdfly /flvg] 
AofG8_
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8G8L k|of]u u/]sf] kvf{n

3/sf] kvf{nsf ;a} s'gf / b'O{ kvf{nsf 

hf]8x?df tyf ‰ofn9f]sfsf] rf}sf]; j/k/ ;a} 

7fpFdf AofG8 /fVg'k5{ . 

nf]8 laol/ª ejgnfO{ t];f{] / 7f8f] 8G8L /fv]/ 

e'OFrfnf]sf] wSsfaf6 hf]ufpg'k5{ . ef/ jxg 

ug{] kvf{naf6 ag]sf] ejgdf 7f8f / t];f{ AofG8 

/fVg'k5{ . 

lj:t[t gS;f
8G8L k|of]u ul/Psf] 9nfgsf] hf]gL{ 

v



u sf7sf] k]|md

sf7sf] 3/df rf/} s'gfsf] sf7sf] vDafnfO{ ‰ofnd'lgsf] efu, 
‰ofndflysf] efu / kvf{ndfly /flvg] Kn]6n] afFlwPsf] x'G5 . 
e"sDk / xfjfsf] wSsf wfGg ;Sg] agfpg ;a} s'gfnfO{ ladn] 
s;]/ alnof] agfOPsf] x'G5 . o:tf 3/sf] kvf{n -leQf_ afF;, 
k6]/ jf sf7 h:tf xNsf ;fdu|Ln] ag]sf] x'G5 . 

!=	‰ofnsf] tnsf] efu $)x() ldlnld6/, ()x() ldlnld6/ cyjf 
Tof]eGbf 7"nf] x'g'k5{ . ‰ofnsf] tnsf] efunfO{ b'j}lt/af6 

P+s/ af]N6n] hu;Fu hf]8]sf] x'G5 . o:tf] af]N6sf] uf]nfO !@ 

ldlnld6/ / nDafO #%) ldlnld6/ x'g'k5{ . hf]gL{sf] b'j}lt/ 

P+s/ af]N6 /fVg'k5{ . b'O{j6f af]N6aLrsf] clwstd b"/L @ 
ld6/ dfq x'g'k5{ . 

@=	k|]mdsf] Go"gtd gfk $)x() ldlnld6/ x'g'k5{ . b'O{j6f 

k|]mdaLrsf] clwstd b"/L )=% b]lv ! ld6/ dfq x'g'k5{ . 

olb k|]md $)x() sf] 5 eg] b'O{j6f k|]mdaLrsf] b"/L )=% ld6/ 
dfq x'g'k5{ / olb k|]md ()x() sf] 5 eg] b'O{j6f k|]mdaLrsf] 
b"/LnfO{ bf]Aa/ kfg{ ;lsG5 t/ o;f] ubf{ leqL / aflx/L 
nfOlgª df]6f] agfpg'kg{] x'g ;S5 . 

#=	o:tf 3/sf] tnfsf] prfO @=& ld6/ -* lkm6 ( OGr_ eGbf a9L 

x'g'x'Fb}g . b'O{tn] 3/sf nflu x/]s )=% ld6/df k|]md /fVg'k5{ . 

$=	k|m]dsf] ;a}eGbf dflysf] efunfO{ 6k Kn]6;Fu hf]8\g'k5{ . 6k 
Kn]6sf] gfk k|m]dsf] gfkeGbf sd x'g'x'Fb}g . 

%=	jfn k|]mldªdf ePsf ‰ofnd'lgsf] efu, k|]md / ‰ofndflysf] 
Kn]6 Psfk;df s'gfdf s}+rL h:tf] kf/]/ hf]8]df of kmn]sn] 
;d]t sl;Psf] x'Fbf logn] Psfsf/ eO{ ef/ lng ;S5g\ . 

kmn]sn] afFlwPsf] 5}g eg] ;a} k|]mdnfO{ sDtLdf !=% ld6/sf] 
prfOdf t];f{] k|]mdn] hf]8\g'k5{ . 

‰ofnsf] 
rf}sf];

t];f{] k|]md 7f8f] k|]md 

(()x$))
‰ofn9f]sfsf] k|]md

‰ofndflysf] lnG6]n 

-(()x$))_
9nfgsf] hu ePsf] s'gfsf] vDaf 

-(()x()) ldlnld6/_

‰ofnd'lgsf] l;n 

(()x$))
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dflyNnf] kl/lwsf] 
sf7sf] k|]md

9f]sfsf] rf}sf];

s}+rL kf/]/ s'gf 
hf]l8Psf] k|]md

‰ofnsf] rf}sf];

9nfgsf] hu

‰ofnsf] tNnf] 
kl/lwdf /xg] 

l;n (()x$))

df6f]n] e/]sf] kvf{n
-sfFrf] OF6f_

s'gfsf] sf7sf] 

vDaf (()x())
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)$ 5fgf] M cfwf/e"t l;4fGt 

!=	#)–$) l8u|L le/fnf] 5fgf]n] rfk 

pTkGg x'g] / 5fgf] p8fpg] hf]lvd 

36fpF5 .

@=	r'RrLdf kvf{n gePsf] 5fgf] . r'RrLdf 

kvf{n nufpg] xf] eg] To;sf] 5]pnfO{ 

3/sf] kvf{n;Fu /fd|/L hf]8\g'k5{ . 

Pskfv] 5fgf ;s];Dd agfpg'x'Fb}g . 

#=	5fgf] kvf{naf6 @ lkm6 ^ OGreGbf 

a9L aflx/ lgsfNg'x'Fb}g . 

$=	9nfg ul/Psf] 5fgf]n] w]/} /fd|f];Fu 

;'/Iff lbG5 t/ o;nfO{ klg 

7f9f 8G8L /fv]/ kvf{n;Fu /fd|/L  

hf]8\g'k5{ . 

xfjfsf] ult cg';f/sf 5fgfsf k|sf/

!=	8fF8fx? tf]lsPsf] b"/Ldf /fVg'k5{ .

@=	5fgfsf] kfvfnfO{ 58\s] k|]mdn] afFWg'k5{ .

#=	5fgf]nfO{ kvf{n;Fu dha't kf/fn]  

hf]8\g'k5{ . o;sf nflu kmnfddf kftf 

/fvL ;fdfGo sLnfn] xf]Og b'j}lt/ 

jf;/ ePsf af]N6n] s:g'k5{ .

5fgf]nfO{ 3/sf] kvf{n;Fu hf]8\g] tl/sf

!=	6fon nufpg] xf] eg] x/]s 6fon 

afFlwPsf] x'g'k5{ . h:tfkftf nufpg] 

xf] eg] To;sf l8ndf sLnf 

7f]Sg'k5{ . 

@=	o;sf nflu c+u|]hL …h]Ú cfsf/sf] 

x'saf]N6 cyjf :j|'m -u'0fg_ ePsf] 

cyjf l6\j:6]8 sLnf k|of]u ug{'k5{ . 

5fgf] 5fpg] ;xL tl/sf 

!=	5fgf]sf] ljz]ifu/L w'/L / s'gfsf] 

lgoldt hfFr ug{'k5{ . 

@=	af]N6 / sf7 sdhf]/ ePsf jf 

v':sg nfu]sf 5g\ eg] ltgnfO{ 

x6fP/ gofF /fVg'k5{ . 

#=	h:tfkftfnfO{ s:g] x's of sLnfnfO{ 

xfjfsf] wSsf y]Ug ;Sg] agfpg 

;do ;dodf s:g'k5{ . 

lgoldt dd{t

r'RrLsf] kvf{n gePsf]
(hipped roof) 

r'RrLsf] kvf{n ePsf]
(gable roof)

Ps kfv] 5fgf]
(lean-to-roof)

5fgfsf] cfsf/
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s
sf7sf] k|]mdsf] agfj6 
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agfpFbf o;n] 5fgf]nfO{ xfjfn] dfly ws]Ng] 

hf]lvd 36fpF5 / 5fgfdf k/]sf] kfgL klg 

/fd|f];Fu tls{G5 . 

!=	5fgf] kvf{naf6 a9Ldf ^)) Pd=Pd= dfq 

lg:s]sf] x'g'k5{ . 

@=	5fgfdf k|of]u x'g] sf7 ;fn, ;fh h:tf 

s8f sf7 x'g'k5{ . o;nfO{ pko'Qm /;fogn] 

pkrf/ (treatment) u/]sf] x'g'k5{ . 
#=	5fgfdf nufOPsf ;a} sf7 Ps csf{df 

/fd|f];Fu hf]l8Psf] x'g'k5{ . ef6fnfO{ 

8fF8f;Fu, 8fF8fnfO{ kvf{nsf] jfnKn]6;Fu clg 

jfnKn]6nfO{ vDaf;Fu /fd|/L hf]8\g'k5{ . 

$=	kftfsf sf]/f]u];gsf] l8ndf -p7]sf] efu_ …h]Ú 

x's cyjf l6\j:6]8 g]nn] ef6f;Fu hf]8\g'k5{ . 

xfjfn] 5fgf] p8fpg gkfcf];\ eGgfsf nflu 

5fgfsf 5]pkl§ cln afSnf];Fu hf]8\g'k5{ . 

w'/Lsf] jf/kf/ 
hf]l8g] sf7 

x/]s () ;]=ld=df 
8fF8f

x/]s () ;]=ld=df 
ef6f

x/]s $% ;]=ld=df yk ef6f
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