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• Local context 
◦ Social 
◦ Economic 
◦ Cultural 
◦ Environmental 
◦ Governmental 

• Risk of Disaster 
◦ Future Risk 
◦ Learning from previous disasters 

• Existing Design and Construction Practices 
◦ Applicable codes and their enforcement 
◦ Common building systems and materials 
◦ Local standard of practice for design and construction

1. Learn First
Step 1. Learn First
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How does the public relate to 
earthquakes?
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How does the 
public relate to 
the built 
environment?

http://mercybeyondborders.blogspot.com/2012/07/home-sweet-home-in-
haiti.html

Step 1. Learn First 
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Environmental Context

HAITI
DOMINICAN 
REPUBLIC

Step 1. Learn First 
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Government Oversight and Inspection
Step 1. Learn First 
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Hazards
Step 1. Learn First - Hazards
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• Materials 
• Building systems 
• Skills, techniques, tools 
• Vulnerabilities and weaknesses 

Learn about Existing Building 
Systems and Construction Practices

Step 1. Learn First
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What can we observe about this building?

Step 1. Learn First

What can we observe about this building?



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Step 1. Learn First



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Step 1. Learn First



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Buildings and SystemsStep 1. Learn First
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Materials and Construction Quality
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Existing Resources
Step 1. Learn First
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Designs must be: 
• Disaster resistant  
• Culturally Appropriate 
• Economical 
• Feasible to execute correctly 
• Flexible

Step 2. Develop Disaster-Resistant 
Design Solutions

Step 2. Develop Disaster Resistant Solutions
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Bring in experts to develop design guidelines and ensure 
designs comply with internationally recognized standards 
of safety.

Disaster Resistant

In collaboration with:

Step 2. Develop Disaster Resistant Solutions
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Culturally Appropriate

House fits its context Maybe not so much

Step 2. Develop Disaster Resistant Solutions
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• Take cues from common practice 
• Using locally available materials 
• Engineer economically 
• Reduce waste 
• Reuse materials

Cost- and Resource-Efficient Solutions

Step 2. Develop Disaster Resistant Solutions
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Earthquake-Resistant and Economical:
Step 2. Develop Disaster Resistant Solutions



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Step 2. Develop Disaster Resistant Solutions

Earthquake-Resistant and Economical?
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They must be built, after all. 


• Feasible to train engineers to understand the 
design guidelines 

• Feasible to train builders to correctly execute 
construction 

• Feasible for homeowners to acquire proper 
construction materials

Feasible to Execute Correctly
Step 2. Develop Disaster Resistant Solutions
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Feasible to Execute Correctly

Existing Practice

Recommended Practice

Step 2. Develop Disaster Resistant Solutions
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“Design” in the form of guidelines that can be 
used to tailor the house to fit: 
• Budget 
• Specific Needs and Desires 
   of the homeowner

Flexible

vs. 

“Cookie Cutter” approach 

Individualized Solutions 

Step 2. Develop Disaster Resistant Solutions
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Rumored contents: 
• 18 CGI roofing sheets 
• 12 plywood sheets 
• 1 kilo roofing nails 
• 1 kilo large common nails 
• 1 kilo small common nails

Repair Kits
Step 2. Develop Disaster Resistant Solutions
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• Build a Local Staff 
• Deliver Trainings for: 
◦ Engineers  
◦ Builders  
◦ Homeowners 
◦ Government Officials 
◦ Students 

• Create and Distribute Resources 
• Supervise Construction Projects

3.  Build Local Capacity
Step 3. Build Local Capacity
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Step 3. Build Local Capacity

Train Engineers 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• Practical Construction Knowledge and Ability 
• Conceptual Understanding of Seismic Design 
Principles 

• Ability to design earthquake resistant houses 
according to simplified design guidelines 

• Leadership and communication skills necessary 
to execute and disseminate this knowledge to 
others

Seek and Build Capacity Internally
Step 3. Build Local Capacity
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Design and Engineering Skills
Step 3. Build Local Capacity
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The Ability to Communicate this 
Knowledge to Others

Step 3. Build Local Capacity



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Build Engineering Capacity
Step 3. Build Local Capacity
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Conceptual Understanding of Seismic 
Design Principles

Gravity       vs       Seismic

Step 3. Build Local Capacity
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Design Earthquake Resistant Houses 
According to Simplified Design Guidelines

Step 3. Build Local Capacity
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Train  
Homeowners 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Step 3. Build Local Capacity
Big Messages 


1.       You CAN keep your family safe from earthquakes.    
2.       Build back better.  More earthquakes and typhoons are coming. 
3.       Build a timber house.  It’s safer than a masonry house.   
4.       Don’t use masonry in your gable wall. It's too heavy. 
5.       Don't use concrete blocks that break when dropped on the flat 
side on hard earth from chest height. 
6.       Plastering your masonry house makes it stronger. 
7.       Use diagonal bracing in your timber house.  
8.       Build a ring beam at the top of your masonry wall. 
9.       Make connections strong, from the roof to the foundation.  
10.     Use 40cm overlaps to connect rebar, not short laps or short 
hooks. 
11.     Use rebar dowels to connect masonry walls to columns.  
12.     Use reinforced concrete lintels above windows an doors. 
13.     Don't use limestone or coral or beach sand or aggregates to 
make concrete or concrete blocks. 
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Step 3. Build Local Capacity

• Configuration 
• Connections 
• Construction and Materials 
Quality

The Three C's:
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Connections
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Step 3. Build Local Capacity

Construction Details  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Step 3. Build Local Capacity

Graphic 
Explanations
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Step 3. Build Local Capacity

Train  
Homeowners 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Step 3. Build Local Capacity

Train Materials Producers and Suppliers  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Step 3. Build Local Capacity

Construction Materials 
Quality 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Practical Construction Knowledge and 
Ability

Step 3. Build Local Capacity



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Step 3. Build Local Capacity



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Step 3. Build Local Capacity

Work with Local Agencies  



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

4. Stimulate Local Demand 
Importance of low cost designs  

We develop our designs to be as low cost as possible, so they are 
accessible to the poorest, most vulnerable communities.  


We undertake research in communities to understand their views on 
making a home safe, noting the challenges and opportunities.  


We make the design easy to implement, with minor, low or no- cost 
changes to existing ways of building. 

Step 4. Stimulate Local Demand
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• We encourage the use of local materials to 
stimulate demand for local suppliers. 













• However many countries import a lot of their 
materials so there are limits to this approach.  

Step 4. Stimulate Local Demand
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• Encourage hiring of local builders to invest in local 
economy.  
















• Aim to have trained network of builders in ERDC that can 
be hired directly following disaster. 

Use of Local Builders
Step 4. Stimulate Local Demand
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➢ Aim to create a market for better 
building materials. 





➢ Safer materials will have mark to 
show they are earthquake resistant. 

Market creation and improving local 
economy

➢ Raise awareness through campaigns and training among local 
communities, builders, government on benefits of these safe 
products.

Step 4. Stimulate Local Demand
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• Lack of education about good practice 



• Bad practice is passed down throughout the 
generations  



• People are reluctant to change their ways 



• People are reluctant to invest in good quality 
home, builder, and materials if costs are higher.

Challenges 

Step 4. Stimulate Local Demand
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• Not all homeowners can afford the additional 
financial cost to create a safe house. 



• Often, these homeowners are the most 
vulnerable to disaster, from a poorer 
background lacking access to capital.  



• It is important they too, live in a safe home. 

5. Facilitate Access to Capital
Step 5. Facilitate Access to Capital
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• Donor funds, Government funds 
• In form of: 
◦ Money 
◦ Vouchers for Materials 

• Given in Tranches (installments) 
• Contingent upon meeting minimum 
construction standards

Financial Assistance and Incentives
Step 5. Facilitate Access to Capital
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• Tranche 1 -30%  
◦ Foundation + Plinth 

• Tranche 2 –30%  
◦ Walls, Columns, Beams 

• Tranche 3 -30%  
◦ Roof and Finishing 

• Tranche 4 -10%  
◦ Holdback/Bonus

Example 1 of Disbursement Structure  
All Needed Funds Provided

Most 
Pressure

Least 
Pressure

Most Critical 
Tranches 
for Structure

Step 5. Facilitate Access to Capital



Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

Build Earthquake Resistant Houses 
Change Construction Practice 

Permanently

• Homeowner’s Pocket 
◦ Foundation + Plinth 

• Tranche 2 – 50%  
◦ Walls, Columns, Beams 

• Tranche 3 - 35%  
◦ Roof and Finishing 

• Tranche 4 - 15%  
◦ Holdback/Bonus

Example 2 of Disbursement Structure  
Homeowner Contribution Required (at beginning)

Most 
Pressure

Least 
Pressure

Most Critical 
for Structure

Step 5. Facilitate Access to Capital
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• Used as verification tool to confirm 
construction meets standards 

• Confirms whether the homeowner is 
eligible to receive the next tranche

Quality Assurance Checklist
Step 5. Facilitate Access to Capital
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Step 4. Stimulate Local Demand

Checklist Photos
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Coordination

Tranche 
Delivered 
(donor)

Construction and 
Technical Assistance 
(Build Change, builder, 

homeowner)

Next Tranche 
Requested 

(Build Change)

Construction 
Meets 

Standards? 
 NO

YE
S

REPEAT 
UNTIL 

COMPLETION

No  
Additional 
Assistance 

Given

Step 5. Facilitate Access to Capital
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• A minimal percentage of “lost” houses should be 
expected 



• The more supervision, the greater the success rate. 



• Quality technical assistance requires a lot of human 
resources 



• Money may be allocated elsewhere to meet other 
demands such as food, healthcare, education.  



• Discussion Lessons Learned: Haiti and Indonesia

However…
Step 5. Facilitate Access to Capital
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• Microfinance is the supply of loans, savings 
and other financial services to the poor.  



• With access to savings and loans, poor 
households can save the money required to 
create an Earthquake Resistant House. 

Microfinance 
Step 5. Facilitate Access to Capital
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• However, as the loan is small with high risk, interest rates can 
be high because transaction costs remain high. 



• Gender issue: women are more likely to invest money in their 
household/home than men 



• Will the investment of a house help the homeowner gain the 
financial capital to pay back the loan? 



• High risk involved, will people pay the money back? 


• NGO programs in microfinance often fail, but are more 
successful when communities run them themselves

Microfinance: Challenges
Step 5. Facilitate Access to Capital
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Step 6. Measure the Change

• Direct impacts: Safer homes, Homeowners, Builders, 
Engineers, Government officials trained 



• Indirect impacts: Safer homes built without technical 
assistance... This is the essence of PERMANENT CHANGE! 



• Losses: Homes, Builders, Materials 



• Lessons Learned 

Step 6. Measure the Change
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Thank you. Please contact 
any of us at Build Change. 

Gordon Goodell 
gordon@buildchange.org 
+1 720 498 2886 
+63 939 466 9884          www.buildchange.org 


Build Change so far: 
15,000  people trained in earthquake-resistant                                                                       

construction 

20,000  earthquake-resistant homes built or 
retrofitted 

80,000  people safer


