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To everything there is a season 
And a time to every purpose under the heaven 

A time to kill, and a time to heal 
A time to break down, and a time to build up 

Eccl 3: 1,3 (KJV) 
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Preface 

Eindhoven, June 11, 2007 

This is it. 

The preface of my final thesis. My final report. My final preface. Writing prefaces has always been my 
favorite part of projects, until now maybe. Sometimes I used to start writing the preface before having 
any content, writing about how much I'd learned and who I was indebted for that. But now, I managed 
to save the best for last. But then again, that's not true. The best part is already behind me. The time I 
spent in Indonesia for my research has been one of the most rewarding periods of my university period. 
Being at the ITS Surabaya and seeing in real life the projects of which I had heard during so many 
classes was very inspiring. Even more so my time in Aceh made me see with my own eyes the 
necessity of my research. Although it has taken some time to finish this thesis, I can still say that I 
could not have wished for a more suitable research subject for me, and I hope to get the chance to stay 
in contact with this field of work in the future. 

I owe gratitude to a lot of people. First of all Bu Happy and Pak Silas for giving me the opportunity to 
come to Indonesia and for facilitating my stay in the best possible way. Thomas, Sofie, Maxi and 
Marco for taking me in for six months and giving me a home away from home. The people at the lab 
permukiman, especially my three 'mbak': Lisa, Erika and Ida. Pak Eko, pak Wahyu and pak Kris for 
showing me kopi aceh istimewa and feeding me huge kepiting. Nuffida and Arina for always having 
someone to talk to and laugh with and Pak Bambang for having me at the department. 
I would like to thank my supervisors, Emilia van Egmond, Peter Erkelens and Henny Romijn for their 
continuous patience, flexibility, encouragement and support. My friends and family for cheering me on 
at one moment and being kind enough not to ask about progress at the other and last but definitely not 
least my parents for their unconditional love, support and faith in me. 

Matursuwun banget ! ! 

Raphael 
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Executive summary 

On December 24, 2004, a tsunami hit the coast of the Aceh province of Indonesia. In one day, 260.000 
people died and 280.000 houses were destroyed. The survivors had nothing left but their empty land. 
From all over the world, help arrived and the relief effort was started. Soon, the reconstruction of Aceh 
began. The enormity of the reconstruction and the difficult circumstances made for a unique situation 
that required unique procedures. Because of a shortage of building materials and the destroyed 
infrastructure, innovative technologies were sought after to improve the construction process. 

This thesis combines theory concerning the diffusion of innovation with theory on low-income 
construction technologies in order to attend to this unique situation. The research aim of this thesis is: 

Contributing to a sustainable and appropriate reconstruction of the residential buildings after a 
natural disaster by understanding the implementation and diffusion of innovative building 
technologies. 

The research questions that this thesis attempts to answer are: 

Which sector characteristics influence the implementation and diffusion of innovative building 
technologies for the residential building sector in disaster areas? 

On the project level, which factors influence the implementation and diffusion of innovative building 
technologies within the low-income residential building sector in disaster areas? 

On the sector level, sector characteristics were derived from evolutionary economic theory. According 
to this theory, a sector consists of three building blocks: knowledge and technology, actor network and 
institutions. These characteristics were combined with sector characteristics from the field of low­
income housing construction in developing countries, to specify the 'knowledge and technology' 
building block. On the project level, factors influencing innovation in the low-income residential 
building sector were derived from theory. All of these factors are summarized in the table below: 

sectoral system of Sector level factors of Knowledge and Malerba 
innovation factors the acquirement and technology 

development of the Actor network 
knowledge and Institutions 
technology 
Sector level factors of Intermediateness Tern er & Turner, 
the status and content Composition of the Payne 
of the knowledge and process 
technology. Transitional nature of 

the process 
Prefabrication 
Technological local 
context 
Social local context 

Project level Economic feasibility Gow & Morse 
Environmental (notorious nine) 
consequences 
Institutional realities 
Personnel availability 
Technical assistance 
Decentralization and 
participation 
Timing 
Information systems 
Agenda compatibility 
Sustainability 
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