
Konia Island
Photo: Fabian Prideaux

TECHNICAL OBSERVATIONS  
& KEY TECHNICAL MESSAGES



CONTENTS

Overview          3 - 4

Key Technical Observations       

 Introduction of new construction systems and materials  5

 A shift towards durable housing and perceptions of modernity 6 

 Vernacular architecture and sacrificial building elements  7

 Issues around the use of CGI      8 - 9

 Existing emergency shelters      10

 Lack of building maintenance      11

 Conclusion         12 - 13

10 Key Technical Messages       14 - 16

TECHNICAL OBSERVATIONS  
& KEY TECHNICAL MESSAGES



PHOTO : FABIAN PRIDEAUX3

OVERVIEW

In October / November 2016 IOM and HBC conducted shelter 

assessments in the provinces of Madang, Milne Bay, Oro and Morobe. 

13 villages were assessed through focus groups and informal 

interviews with various community members, house owners 

and carpenters / builders. These assessments looked at shelter 

trends, current building capacity, and identification of dangerous or 

inappropriate construction practices. Shelters were also assessed on 

their capacity to provide safe shelter in the event of a natural disaster.

 

The following report details the technical observations and key 

technical messages disseminated from these assessments. These 

findings will used to form a basis for the next stage of curriculum 

development for participatory workshops facilitated by HBC and 

IOM in February / March 2017.

Community consultation
Laugui, Morobe
Photo: Fabian Prideaux
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INTRODUCTION OF NEW CONSTRUCTION 
SYSTEMS AND MATERIALS

Vernacular housing has adapted over time in response to specific 

regional conditions (social, cultural, spiritual and environmental). 

In rural communities, builders are typically trained from a young 

age using knowledge that has been passed down from generation 

to generation. Building is mostly carried-out by men, although 

women are involved to a varying degree in different tasks, including: 

carrying materials, weaving, flooring, roofing, etc. Most community 

members will have a good general understanding of basic traditional 

construction techniques.

A range of new construction materials such as corrugated iron 

and plywood are now entering communities, bringing a need for 

corresponding changes in building techniques. The introduction 

of new construction materials and techniques always brings 

significant risk, and should be approached with caution as long-term 

commitments are required to address unexpected consequences 

that may arise. These consequences may be design, construction, 

cultural, religious environmental, or social issues. Ideally the 

introduction of new technologies should be approached as a 

collaborative process recognising local customary knowledge 

as equally important as technical engineering advice. Even then, 

unexpected consequences can cause major problems, and leave 

communities more vulnerable to the affects of severe weather / 

natural disasters. While a rapid technical analysis may recommend 

a particular species of timber, it is only local knowledge that will 

inform you of a pest that once in five years flourishes and ravages 

that species.

Stud wall construction
Laugui, Morobe
Photo: Fabian Prideaux

KEY TECHNICAL OBSERVATIONS
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A SHIFT TOWARDS DURABLE HOUSING AND 
PERCEPTIONS OF MODERNITY

The majority of vernacular housing in PNG is designed to be easily 

constructed and reconstructed using local resources and parts of 

older houses. Materials can be replaced, changed or upgraded as 

required. They can last anywhere between 3- 20 years, depending 

on housing designs and available materials. As a general observation, 

areas with abundant materials tend to construct buildings with 

a shorter life span, while areas with limited resources carefully 

protect materials from the weather to increase durability.

Increasingly, communities are looking towards more durable 

housing solutions. 

Typically community perceptions of modernity appear to be based 

on western style housing typologies and materials. Individuals 

interviewed in shelter assessments indicated that the idea of 

owning a more durable structure is often viewed as a symbol 

wealth or standing within a community, and that people are moving 

away from ‘bush materials’ that are perceived as more primitive or 

old fashioned in favour of CGI roofing and milled timber framework 

which are seen as more modern. Globally this is a common trend 

amongst many indigenous communities posing significant challenges 

to development agencies to ensure construction knowledge 

transfer is aligned with changes in material technology. The greatest 

challenge in this process however is commonly not technical, but 

rather sociological. 

Empowering communities to understand and own these processes 

of change without loss of their traditions, beliefs and values is 

often much more complicated than the simple skills transfer and 

materials supply challenge that is most apparent. Only by assisting 

communities to manage and own both processes can a truly lasting 

and sustainable solution emerge.
Family house
Mangian
Photo: Fabian Prideaux
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VERNACULAR ARCHITECTURE AND 
SACRIFICIAL BUILDING ELEMENTS

People generally design and construct their houses with a logical 

tiered system of sacrificial elements. Strong hardwood posts are 

anchored deep into the ground to provide rigidity and bracing. 

Lighter weight timber elements are then attached, fairly loosely 

to provide framing. Thatched roofing and woven walling is then 

attached for cladding. This system, while protecting from rain and 

sun, allows wind to pass through the structure in smaller storms, 

while in stronger storms building elements are progressively 

sacrificed. In a larger storms the roof thatch may blow away. If there 

is a particularly severe storm, some woven walling elements may 

also blow away. An even larger storm could cause wall framing to 

blow over. Once these elements have been removed, there is little 

wind resistance left on the building, and the most highly valued 

and hardest to procure building element, hardwood poles, remain 

safe. This system minimises the structural damage inflicted upon 

individual building components, it requires relatively simple initial 

building techniques and can be reconstructed very rapidly.

This traditional approach to disaster preparedness, though quite 

different to modern perceptions works quite well. Lightweight 

bush materials aren't particularly harmful when they blow off in a 

storm. Walls and roofing can be replaced relatively easily, while the 

core building structure and valuable hardwood post are protected. 

When CGI, plywood, cement sheeting and other new materials 

are introduced into the equation, things get more complicated. 

Currently these materials are treated in a similar manner to a 

thatched roof / woven wall – and allowed to blow off in strong 

winds, and be collected / refastened after the storm. However, these 

materials create far more wind load on the structure, and can be 

more dangerous when allowed to blow away in a storm, posing an 

increased risk to the community.

Sage roofing repaired after a storm
Kebara, Oro
Photo: Fabian Prideaux
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ISSUES AROUND THE USE OF CGI

In regards to Risk Reduction, the greatest risk observed during 

the shelter assessments was; the introduction of corrugated iron 

roofing (CGI) without corresponding changes in construction 

techniques to accommodate increased wind resistance. 

CGI is found in varying levels of concentration across most 

areas of PNG, where it is used as a replacement for traditional 

roofing / walling and for water collection. Most CGI has been sold 

or donated to communities with limited instructions, tools or 

materials on how to adequately fasten sheeting, and even more 

importantly with no advice on the improvements that would then 

need to be made to the entire structure for it to withstand the 

increased wind loads that CGI roofing then imparts.

While current construction techniques are adequate to support 

lightweight organic open weave claddings, they are inadequate for 

more wind resistant claddings like cement sheeting, plywood or 

CGI. Most buildings lack sufficient bracing, tie-down (at all levels 

of the structure), uplift resistant joints or adequate foundations to 

support these new materials, particularly in coastal areas where 

footing depth is limited by water table level.

Most of the CGI seen during field visits was very poorly fastened 

to structures. When community members were asked why they 

had not attached the sheeting more securely the following reasons 

were provided:

• Fixing methods would damage the CGI, which is often 

used for temporary / semi permanent houses and then 

reused on a ‘permanent house’ at a later date

• Communities lacked adequate tools or materials to fasten 

/ tie down the CGI

• A lack of knowledge on how to fasten / tie down the CGI.

A few cases where observed where the first reason was given 

and sheeting had actually been tied down adequately for its 

temporary application. This had been done by clamping sheets in 

place between a bamboo or timber pole above and below, tied 

together at the ends with string and then strapped to the structure 

below. Even in these examples however corresponding necessary 

improvements to under structures for increased wind loads had 

not been undertaken.
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CGI with no tie-down
Zumin 2, Morobe
Photo: Fabian Prideaux

Typical house 
Kawa Island
Photo: Fabian Prideaux

Unfastened CGI walling and roofing
Kawa Island
Photo: Fabian Prideaux

Bamboo tiedown
Ware Island
Photo: Fabian Prideaux
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IOM is currently working with communities to develop 

Community Based Disaster Risk Management (CBDRM) plans 

and Disaster Risk Reduction (DRR) strategies. This considers 

the disaster risk profile of the area, and puts in place community 

developed strategies and emergency evacuation plans. During 

the shelter assessments, individuals shared some of their existing 

emergency shelter strategies. Commonly these included the use of 

small low ground hugging wind proof shelters in their garden plots 

as temporary evacuation shelters. These shelters provide a logical 

and valid evacuation response for community members, although 

they may need to be made stronger to resist increasing wind 

speeds, and be safely sited to ensure that they are high enough to 

resist flooding and far enough away from large trees. 

Before introducing collective evacuation centres into these areas 

and into regions of increasing urban density, it is important to 

take into consideration the additional potential risks posed by 

collective centres, including increased potential risk of spread 

of disease, violence, sexual assault, and water / sanitation issues. 

There are also complexities around introducing adequate WASH 

facilities into communities that are still practicing open defecation, 

or have no history around cleaning / maintaining WASH facilities. 

Consideration also needs to be given to proximity of potentially 

affected households and the safety of evacuations routes, also to 

ensuring shelters are designed to house valuable household and 

livelihood assets such as livestock, electrical appliances and the like. 

Maintenance of collective centres between disasters can also be a 

challenge with global experience suggesting that shelters with an 

alternative primary function such as a school (Bangladesh), sports 

stadium (Indonesia), religious building, or public transport station 

(South Korea) tend to work best.

It may well be that in higher density coastal communities raised 

emergency communal shelters with a primary function as a school, 

as is common in Southern Bangladesh will work well. While in 

lower density inland communities enhancing existing practices of 

retreating to small low individual shelters continues to provide a 

more realistic solution.

EXISTING EMERGENCY SHELTERS

Garden structure
Kiriwina Island, Milne Bay
Photo: Lia Titisari
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Because vernacular housing is not generally designed or 

constructed with a focus on long-term durability, maintenance is 

also not a priority. Buildings are in a constant state of decay and 

repair, with individual building elements only replaced when they 

are close to collapsing. While a newly constructed house may be 

able to resist a strong storm, as buildings slowly degrade with time, 

they become more vulnerable to the affects of natural disasters 

and severe weather. While many of the traditional materials used 

in construction may have a potential lifespan of 10-20 years if 

well built and well maintained they may only last a few years or 

less if not maintained / protected from the weather. Traditionally 

thatching is only replaced when it leaks and building components 

are replaced as they fail. Only high quality termite resistant poles 

are considered as highly durable and hence highly valued. Over 

exposure of building materials to rain and sun, rot and termite 

damage through ground contact were seen as the greatest causes 

of building degradation.

A culture of low levels of building maintenance makes complete 

sense in these largely subsistence agriculture based communities, 

where houses can be expected to collapse in large storms every 

few years and require regular rebuilding. In these circumstances 

maintenance is a waste of effort, particularly where bush building 

materials are readily available. Increasing intensity of storms, 

increasing population density and hence increasing pressure 

on building material supplies, combined with an aspiration to 

more permanent housing typologies make this culture of low 

maintenance increasingly problematic. Any programs to increase 

the permanency and durability of housing in these communities 

will face significant challenges in changing this low maintenance 

culture, particularly as such efforts will be seen as having decreased 

the need for maintenance. While communities remain in a state 

of poverty, with limited faith in the importance, benefits or in fact 

likelihood of durability of housing such maintenance will logically 

remain a low priority.

LACK OF BUILDING MAINTENANCE

Collapsed building, storm damage
Bod Bod, Madang Province
Photo: Fabian Prideaux



PHOTO : FABIAN PRIDEAUX12

This leaves IOM with some significant challenges. To be effective, 

trainings will need to:

• Train communities on how to improve traditional 

structures to make them stronger and more resilient

• Train communities how to safely use CGI in 

construction

• Identify and upgrade safe emergency shelter solutions

To be effective, rather than offering pre-deigned solutions to be simply 

replicated, trainings will need to be run as participatory workshops. 

As although the technical goals of trainings may be easy to identify, 

only local people engaged in building will know how these goals can 

be best achieved in a way that is affordable, achievable given current 

skills, culturally appropriate and likely to resonate and have lasting 

impact. Workshops will need to utilise local materials, tools and 

building techniques, catering for local beliefs, customs and spiritual 

considerations. To achieve this, participants should have a construction 

background, and be skilled, capable and open-minded. Workshops 

should also consider the role of women in construction, and identify 

opportunities for vulnerable individuals within the community.

Workshops should encourage creative thinking processes around how 

to strengthen existing houses and incorporate principles of Disaster 

Risk Reduction (DRR) into traditional structures, through exploration 

of a wide range of commonly available materials. Ideally a longer-term 

pyramidal approach should be taken - based on initial workshops 

with skilled individuals to explain concerns and share technical 

knowledge with the aim of exploring possible solutions. These should 

then progress to workshops that pilot and improve upon proposed 

solutions. Graduates of initial workshops should then be used to adapt 

workshops to nearby areas and differing contexts. By the fourth or fifth 

workshop, common and simple solutions will have emerged that can 

then be documented both on paper and in physical models for use in 

future training sessions, and dispersal to shelter cluster members.

Workshops focusing on CGI should go through the same process, but 

introducing new tools, tie down materials and techniques relevant to 

CGI construction. It should be stressed that CGI requires a completely 

different fixing method to traditional materials, and needs to be treated 

carefully as it can pose a big risk to communities if not used correctly. 

It is important that workshops are not seen to promote or push the 

use of CGI, unless this is official government policy or clear community 

desire. The introduction of CGI and ensuing difficulty of completely 

changing the construction culture of PNG cannot be underestimated.

CONCLUSION
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All building ‘solutions’ should be formulated through a participatory 

workshop process, rather than imposing western-style construction 

techniques that may be inappropriate to the local environment, be 

it spiritually, social, economic, environmental, climatic or cultural. 

Introducing new technology takes years of commitment and can 

cause a range of unforseen issues and complications, and can pose a 

significant threat in future disasters.

IOM should also work with the appropriate departments and agencies 

within the PNG government, and explain the significant risk they are 

placing communities under by introducing new materials without 

adequate change in construction techniques and understanding.
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KEY TECHNICAL MESSAGES

Messaging for all housing
1. Be prepared

2. Choose a safe location

3. Use strong posts and foundations

4. Protect your structure and keep it maintained

5. If building with corrugated iron, plywood or cement sheeting, your 

building must be extra strong (see additional messaging)

Messaging for CGI, Plywood and Cement Sheeting
1. ALWAYS tie down roofing iron as it is dangerous in a storm

2. Tie down from the bottom up

3. Brace against the storm

4. Make strong joints

These messages are based on perceived risks related to shelter 

identified during the shelter assessment process. They do not 

encompass every technical issue identified, but rather try to generalise 

some of the major issues that were identified across the 4 provinces 

that were assessed.  

These key technical messages are a draft version only, to be further 

refined through discussions with key stakeholders, input from 

participatory workshops, and additional field-testing.
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MESSAGING FOR ALL HOUSING
1. Be prepared

• Understand the changing risks in your area and how they could affect 

your house. These might include: tsunami, landslides, cyclones, strong 

winds, king tides, flooding, earthquakes or volcanoes.

• Minimise these risks, and start preparing your house now. 

• Have a clear plan for safe shelter. Make sure there is a safe room / 

place to shelter in case of emergency - protected from strong winds 

and flying objects.

• Think carefully about each material used in your construction. Try to 

use materials that are abundant in your local area. Make sure there 

are enough local materials available for future houses. Plan for the 

future, and plant new trees if needed.

• Communication is vital: know the early warning signals, and follow 

emergency advice

2. Choose a safe location
• If possible, build your house away from known risks such as: bushfire 

prone areas, riverbanks, cliffs, unstable ground, flood areas and tidal 

zones.

• If your area has a history of flooding, make sure houses are built on 

posts, so that water can easily pass underneath.

• Protect your house from the wind using plants, trees and other 

structures. 

• Ensure your house is safe from falling trees and blowing objects.

• Make sure your house is above the height of tidal surges / king tides. 

3. Have strong posts and foundations
• Use strong termite (white ant) resistant timbers for posts

• Posts should be deep enough in the ground to brace against being 

pushed over. Attach horizontal members to the bottom of your post 

(underground) to resist being pulled out or pushed over.

• If using concrete, steel or stone foundations, make sure they are 

buried deep for strength and tightly attached to the posts.

4. Protect your structure and keep it maintained
• A well maintained building will last longer, and be better able to 

withstand severe weather.

• Ensure that your roof covers the entire structure from the weather. 

Direct sun and rain can quickly destroy materials. Replace damaged 

roofing before rain damages your structure. 

• Check for water leaks and rot in your structure. 

• Create drainage that leads away from your building, and make sure 

that rain doesn’t run down your posts.

• Regularly check for termite (white ant) trails leading up from the 

ground. Remove infected timber and replace with new timber.

5. If building with corrugated iron, plywood or cement sheeting, 

your building needs to be extra strong (see additional messaging)
• Most traditional walling and roofing allows wind to move through the 

structure. This reduces the amount of force placed on your structure. 

Corrugated iron, cement sheeting and plywood require a completely 

different construction style, with a strong structure to withstand 

additional wind loads placed on the building.
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MESSAGING FOR CGI, PLYWOOD AND CEMENT SHEETING

1. ALWAYS tie down roofing iron as it is dangerous in a storm
• Roofing iron can be much more dangerous than thatched roofing, 

and can cause severe injury if allowed to blow away in a strong wind 

or storm. Because of this, corrugated roofing iron requires a much 

stronger structure than standard thatched roofing. 

• If you are using CGI on a temporary structure, it is important that it 

is securely tied down all the way to the ground. The structure should 

be braced, with strong joints, so that it is unable to blow away in the 

case of a strong storm.

2. Tie down from the bottom up
• In a strong wind, your house can be sucked apart or blown away by 

the wind. Tie every part of your building right through to the ground. 

Start thinking about this from the bottom up

• Tie post down to the foundations, the floor joists down to the frame, 

the roof beams down to the posts and the roof battens down to the 

roof frame

• If a storm is approaching, use extra tie downs.

3. Brace against the storm
• Bracing stiffens your structure, reducing the risk that it will collapse.

• Brace between posts and for each wall and roof element. Provide 

additional bracing around doors, windows and between roofing 

trusses or rafters. Brace as close to 45% as possible.

• Use galvanised steel strips, nailed timber, old rebar or thick 

galvanised steel wire. Ensure that it is securely fixed in multiple 

locations and provides a strong brace from pulling and pushing 

forces.

4. Make strong joints
• Your house is only as strong as the weakest joint. Build every joint 

so that it can't be pushed or pulled apart. Be careful of nails that can 

pull upwards in a strong wind.

• Extend timber past the joints to stop nails splitting the timber

• Use multiple nails for each joint, screws, bolts or tied connections. 

Interlocking joints will also provide additional strength.

Make sure you have a good understanding of how to use corrugated iron, cement sheeting and plywood before starting construction. 

Understand the potential risks of using them in your structure.

Most traditional walling and roofing allows wind to move through the structure. This reduces the amount of force placed on your 

structure. Corrugated iron, cement sheeting and plywood require a completely different construction style, with a strong structure to 

withstand additional wind loads placed on the building.


