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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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After these factors had been determined, they were tested in Aceh by means of a survey, interviews, 
observations and literature study. 

By measuring the factors derived from literature, several trends could be distinguished on the sector 
level which were confirmed by the case studies done on the project level 

The sector is not innovative. Of the 18 NGO's surveyed, which is approximately half of all NGO's in 
the sector, 4 were using innovative technologies. The NGO's using traditional technologies did so 
because the communities preferred traditional technologies or because the skill level of the contractors 
was considered too low. All NGO's had knowledge of innovative technologies but non-innovative 
NGO's made the conscious choice not to use it. Sustainable innovative technologies were deemed not 
appropriate while on the other hand appropriate (i.e. traditional, non-innovative) technologies have 
proven not to be sustainable. The government does not promote the use of innovative technologies and 
does not have a strong presence in the sector because of a backlog in work and a lack of enforcement. 

Some of the most important recommendations that are made in this thesis are the following: 

~ NGO's should increase interaction with communities in order to transfer the knowledge of 
innovative technologies and its advantages 

~ NGO's and contractors should increase capacity building of contractors and local communities 
regarding innovative technologies 

~ Universities should take a more prominent role in the reconstruction as they have knowledge of 
both innovative technologies and local context 

~ Government should remove backlog in order to take a more prominent role in the sector 
~ Government should enforce rules and regulations and offer incentives for the use of innovative 

technologies 
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1 Introduction 
This chapter will discuss the background of the research. It will discuss the geographical and socio
economic background of Indonesia and Aceh, as well as the technological context of Aceh, concerning 
the construction of low-income houses. The information in this chapter will serve as a background to 
the research. 

1.1 Indonesia 

1.1.1 Geographical situation 
Indonesia is located in south-east Asia between the Indian and Pacific ocean and consists of 
approximately 17,500 islands of which 6,000 are inhabited. The biggest islands in the archipelago are 
Java, Sumatra, Kalimantan, Sulawesi and lrian Jaya. The other islands are spread around the 
archipelago, the regions of Nusa Tengara (the islands east of Java) and the Moluccas having a large 
group of islands within its borders. 
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Figure 1.1 Map of Indonesia (source: CIA world factbook) 

1.1. 2 Socio-economic situation 
According to the official 2000 census, Indonesia has a population of 206 million people. The most 
densely populated island is the island of Java, which is the centre of political power as well. The more 
sparsely populated islands such as Sumatra, Kalimantan and Bali are all subjected to the national 
government in Jakarta. The amount of men and women in Indonesia are equally divided. The estimated 
average per capita income in 2005 is $3,600 per annum, which puts Indonesia 153rd in the world and in 
the group of the lower middle income countries group. 
In the financial crisis which engulfed Asia in 1997-1998, Indonesia was one of the hardest hit 
countries. GDP decreased by 13%, the rupiah underwent a massive depreciation and inflation soared to 
more than 70%1

• Since then however, the economy has recovered. In 2004, GDP growth was 5 percent 
and in 2005 a GDP growth was to be expected as well. The economic growth process of Indonesia 
however is not stable. Some measures of the Indonesian government in the past few years have 
succeeded in slowing down the GDP growth rate. Especially recent fuel price hikes, the biggest in 
october 2005 (by more than doubling the average cost of fuel by reducing government subsidies) sent 
the inflation rate up and slowed down the economy. 

1 Schwartz, Stephen; Indonesia's economic challenges, published in the Jakarta post on December 31, 
2005. Found on http://www.imf.org/extemal/np/vc/2005/123105.htm on 28-6-06 



The income distribution is distorted however, as demonstrated by figure 1.2 

percentage of population percentage of GDP 
40% of population with lowest income 20,80% 
40% of population with middle income 37,13% 
20% of population with hicll income 42,07% 
Table 1.1 income distribution in Indonesia (source: BPS statistics Indonesia) 

With GDP per capita being $3,600 (2005). The gap between rich and poor is relatively big, with 16% 
and 18% of the population living below the poverty line2

• 

1.2 Aceh 
Aceh is located at the northern part of Sumatra. The official name of Aceh province is Nangroe Aceh 
Darussalam (NAD). A map of the province can be seen in figure 1.2. The capital of the province is 
Banda Aceh. Most of the population live in the area close to the sea because that is where the best 
roads are located. The inner parts of Aceh are mountainous and covered with woods, like the most part 
of Sumatra. 
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Figure 1.2 Nangroe Aceh Darussalam province 
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2 The poverty line is generally defined as $1 per day. Percentages about people living below differ 
between sources: 16,7% according to the CIA World factbook and 18% according to 
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The population of Aceh is 1.7 million (2000 census). The majority of the local population is Acehnese, 
minorities come from other Indonesian Islands. 98% of the population is Islamic, Christians, Hindus 
and Buddhists make up the other 2%. Historically, the Acehnese have been very devout Muslims, 
which earned the province the nickname "Mecca's porch". 
Partly caused by this devotion, the Acehnese have always opposed oppression and outside authority. In 
colonial times, the Dutch had big problems in gaining control of the province. After independence, the 
Acehnese strived for autonomy, which caused a big presence of the Indonesian army and clashes with 
the movement for free Aceh (GAM). After the tsunami, a peace agreement between the Indonesian 
government and the GAM was signed and as of 2006, Aceh has its own chosen governor, while still 
being a part of Indonesia. 

1. 2.1 Socio-economic situation 
Oil and gas production is important for the economy of Aceh, accounting for 43% of regional GDP in 
2003, see Table 1.3 below. In 2003, Aceh's nominal GDP was Rp.38.6 trillion (about $4.5 billion), 
2.3% of national GDP. Aceh' s real GDP growth rate in 2003 was 3.4%, about l percentage point below 
the national growth rate at 4.3%. 

Nati«W Aceh 
Sh.J..-. in :Rp. Ts:illion smam :Rp. TDllion smi. in mtiom1 
GDP ('%) GDP (%) GDP r,'o) 

GDP 100.0 1,786.7 100.0 JS.6 2.3 
o/ woil aad p 10.7 1,594.9 43.0 16.6 1.0 
o/w Nca-oil aad gu 89.3 191.7 57.0 22.0 11.5 
~ 16.6 296.2 322 12.4 4.2 

~ 10.7 191.2 28.8 10.8 5.i 
Mac~ 24.7 440.5 21.2 S.2 1.9 

o/w oil aad p 3.8 68.1 15.6 6.0 8.S 
o /w noA-oil aad gu 20.B 3723 5.6 2.2 0.6 

Utility 2.2 39.7 0.3 0.1 0.3 
Comtrnction 6.0 107.1 2.7 1.0 1.0 
Todt 16.3 291.6 6.4 2.5 o.s 
T~ & Commuci.catica 6.3 111.7 5.1 2.0 1.8 
F.t.IWlCe 6.9 123.0 1.2 0.5 0.4 
Semces 10.4 185.7 2.9 l.l 0.6 

Table 1.2 Economic indicators of Aceh in 2003 (source BPS) 

On a sectoral basis, outside of oil and gas, agriculture has the largest share of GDP at 32%. In 
agriculture, livestock (10%) and food crops (10%) have the largest shares. Almost half the people in 
Aceh (47.6%) are employed in agriculture. Together with the eastern-most province of Papua, Aceh 
has special autonomy status. Because of this status, Aceh has been granted a greater share of revenue 
from its natural resources, including oil and gas, compared to other provinces (with the exception of 
Papua). 
In Indonesia the normal net revenue sharing with provinces for oil is 15% of the revenue generated, but 
on top of this Aceh receives an additional 55% of the net revenue until 2009 (after this the additional 
net revenue will be reduced to 35%). For gas, normal provincial revenue sharing is 30% of net revenue 
generated, but Aceh receives an additional 40% of the net revenue until 2009 (additional net revenue 
then declining to 20% ). Because regional and local governments in the province received revenue 
sharing from Aceh's gas wealth (in addition to the block grant transfer from central government), the 
combined budget of Aceh' s provincial and district governments grew six times between 2000 and 
2002. Because of its natural resources, Aceh is not a poor province (see Table 1.4 below). GDP per 
capita in 2003 was above the national average at Rp. 8.7 million compared to Rp. 7.9 million. 
However, GDP growth was below the national level. 

Indonesia Ace h •;. of 
Indonesia 

G D P (93 bu•, .rupiah trillioc, c otninal) 2003 1,709 39 2.3 
t:S$ billioc 2003 199.2 4.5 
Pet capita G DP (ltp. M.illioc) 2003 7.S 8.7 

Re.al GD P giowth u te (93 base) 2003 4.1 '/e 3.4% 
CPI gowth a te {aveug:) 2003 6.6% 6.0°/a 

Table 1.3 Regional gross domestic products and price (source: BPS) 
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Unemployment in Aceh was already higher before the disaster than the national average - see Table 
1.5 below. Of the labor force in Aceh of2.3 million people, approximately 300,000 were unemployed, 
an unemployment rate of 11.2% compared to the national average of 9 .5%. 

Employment in mill.ion 
Unemployment .i.n m.i.11.i.oo. 
t:nemployment Rue in 
Minimum W.a.ges (Rp. Thouunds) 1/ The figun 
used for Lcdonesii' s micUnwn wage is iJl Jakuta 

Table 1.4 Labor markets (source: BPS) 

2003 
2003 
2003 
2004 

Indonesia 

90.S 
9.5 

9.s•i. 
671 

Aceh 

2.3 
0.3 

1 t.2•1. 
550 

e;. of 
Indonesia 

2.5% 
3.0% 

82.0% 

The conflict has exacerbated the main woes faced by businesspeople in Aceh - lack of security, poor 
infrastructure, lack of access to bank credit and an unresponsive provincial government. A decline in 
manufacturing and drying up of investment in the oil and gas sector has led to the increase in the 
relative importance of agriculture to Aceh' s economy. Between 1997 and 2001 the province accounted 
for only 2% of Indonesia' s approved non-oil and gas investment and only 1. 78% of approved oil and 
gas investment. Economic output in Aceh declined 20% during this period. 

1.3 Tsunami3 
On December 24, 2004, an earthquake struck 150 km off the coast of Aceh. Forty five minutes later it 
was followed by a tsunami that hit the coast of Aceh over a distance of 800 km, sweeping the land 
clean. In order to demonstrate the size of the destruction: the December earthquake caused the 2,000 sq 
km island of Simeulue, with its 78,000 inhabitants, to sink about one meter, while the earthquake that 
followed in March caused it to rise two meters and more. The tsunami had immense social, economic 
and environmental consequences to the already poor province, while it started an enormous flow of 
emergency support. Within months, the recovery effort resulted in some visible results, which was 
achieved with the help of 124 international NGO's, 430 local NGO's, dozens of donor and United 
Nations agencies, various government agencies, some military, and many others. The magnitude of the 
disaster and the overwhelming amount of help that was offered made this a unique situation. One year 
after the tsunami, at the time the research for this report was conducted, the progress and future of the 
reconstruction became visible. During the first year of reconstruction, many obstacles had to be taken, 
some of which are listed below: 

~ Land had to be cleared of millions of tons of waste 
~ Before reconstruction could start, it had to be determined who owned the land, while all 

official documents got lost in the tsunami 
~ Large areas of land are no longer suited for housing because they have become flood plains 

due to tectonic plate shifts that lower the coast to about 1,5 meter 
~ The only road reaching the west coast was washed away 
~ Since the tsunami there have been many other earthquakes, including an enormous one in 

March 
~ It took some months for a peace agreement to be signed, in order for the reconstruction 

process to start fully 
~ It took the government approximately 6 months to organize a government body to coordinate 

the reconstruction 
~ A shortage of construction materials, especially timber 

After these obstacles and the delays they cause were known, a general timeframe for the reconstruction 
could be sketched, based on the usual order ofreconstruction after a natural disaster (fig.1.3) 

3 This paragraph is largely based on the "Aceh and Nias one year after the tsunami (2005)" and the 
"Aceh and Nias two years after the tsunami (2006)" reports, both by BRR and international partners. 
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Figure 1.3 Sequencing of emergency and recovery effort 

As can be seen in figure 1.3, a construction boom was expected in 2006, however, by the time of the 2-
year anniversary of the tsunami on Christmas 2006, more than half of the houses destroyed by the 
tsunami still had to be rebuild (BRR, 2006). 

1.4 Embedding of the research 
Due to the obstacles described above, research in the implementation of innovative technologies in the 
low-income construction sector in Aceh after the tsunami is considered to be relevant. The result of that 
research will be an attempt to contribute to an appropriate and sustainable reconstruction process. 
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2 Theoretical issues 

2.1 Introduction 
When natural disasters strike, it becomes obvious that most man-made structures can not compete with 
nature's force. Besides the human loss which is often great, the physical infrastructure and built 
environment in disaster areas are either destroyed or damaged in such a way that use is no longer 
possible. In Indonesia alone, 260,000 (official number) people were killed in the tsunami, the physical 
infrastructure was destroyed and as many as 280,000 houses were destroyed. The built environment, 
which has been constructed over a long period of time, is destroyed within a day, leaving 547,509 
people homeless (Kerr, 2005). Besides the loss of shelter, this also means the loss of livelihood for 
thousands of people. In order for the reconstruction process to take fewer years than the original 
construction took, other ways than the traditional building technologies were sought after. Innovative 
technologies can prove useful in this respect. Firstly, they can provide a fast and qualitatively good 
reconstruction process. Secondly, innovative building technologies can overcome obstacles caused by 
the destroyed infrastructure. Thirdly, by using innovative building technologies, reconstruction can go 
beyond simply replacing the destroyed built environment and can be used as an opportunity to create a 
qualitatively better and more sustainable built environment. 
However, because of the magnitude of the reconstruction process and the specific environment of a 
disaster area, the diffusion of innovative technologies might proceed in a different, specific way. It is to 
be discussed whether current diffusion theories are applicable to this specific environment. That is the 
reason this research focuses on the diffusion of innovative building technologies in disaster areas. 

2.2 Scientific relevance 
This thesis builds on the interaction between two scientific fields: innovative (construction) 
technologies and post-disaster reconstruction .. 
The research on the influence of technology on socio-economic development has its origins in the 18th 
century (Smith, Ricardo, Schumpeter). In the 20th century, research has been done on the influence that 
technology has on economic growth (Abramovitz, 1956; Solow 1957). The focus in this research was 
mainly on profitability and the way in which the market organizes these influences and was recognized 
as the neo-classical approach. In response to these behavioral approaches, Mansfield (1961) claimed 
that there were more forces at work than merely market forces and opened up the "black box" which 
technology was until then. Once this black box was opened, the nature of technology could be 
distinguished. Research on the innovativeness of technology was started. The concept of innovative 
technologies and the "new" factors, besides the "old" neo-classical factors, demanded a new approach, 
to get hold of the dynamic environment in which innovation takes place (Nelson and Winter, 1982). 
This so-called evolutionary economic theory focuses on the interaction between technology and its 
environment (Magnusson, 1994). Within this theory, the concept of national systems of innovation 
(NSI} was introduced (Nelson, 1988; Dosi, Freeman, Nelson et al, 1988, Nelson and Rosenberg, 1993), 
which considered all factors within a country which influenced innovation. From this national 
approach, a more specified approach was derived: the sectoral innovation system (Malerba, 2004), in 
which the interaction between sector environment and the innovative technology was researched. In the 
influential book edited by Malerba (2004), several authors focused on the sectoral system of 
innovation. The research in this thesis attempts to contribute to the knowledge on sectoral systems of 
innovation by focusing on the low-income construction sector in disaster areas. By doing so, 
characteristics of the factors that influence the diffusion of innovation have been determined. Because 
of the contribution to the sectoral system of innovation approach, the theoretical issues discussed in this 
chapter focuses on this theory and its origins. 
After the sectoral system of innovation has been determined, on the project level, factors derived by 
Gow and Morse ( 1988), based on empirical research concerning implementation of development aid 
projects in developing countries have been researched. Several case studies have been done in which 
technologies, ranging from successful to unsuccessful and from already implemented to not yet 
implemented have been researched. The project level factors mentioned above have been determined in 
order to validate the theory in a specific context, i.e., the practice in the low-income construction sector 
in disaster areas. By combining the factors from the sectoral system of innovation with the factors on 
the project level and the data acquired from the comparison between the case studies, a broader image 
of the factors influencing the diffusion of innovative technologies can be created. 
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2.3 Social relevance 
As mentioned in the introduction, the loss of life and destruction of the built environment was great 
after the tsunami. The social relevance of this research is concerned with giving the victims of the 
tsunami a well reconstructed living environment, or in the words of president Yudhoyono: "building 
back better" (BRR and international partners, 2005) In the report "Our common future" (Brundtland, 
1987), the concept of sustainability was introduced, later applied to many different areas, including the 
construction sector (Miozzo, 2004; Bunn, 2003). As well, the challenge of fitting the technology to the 
circumstances in order to optimize its performance was addressed (Bunn, 2003; Basu and Weil, 1996). 
The social relevance of this research therefore is the provision of a sustainable and appropriate 
reconstruction of the disaster area. 

2.4 Research aim, question and definitions 

2.4.1 Aim of the research 

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. 

2. 4. 2 Research questions 

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? 

2. 4. 3 Definitions 
In the research aim and question, five key concepts are mentioned that require definition: 

• Implementation and diffusion 
• Factors influencing implementation and diffusion 
• Innovative building technologies 
• Sustainable and appropriate reconstruction 
• Residential building sector 
• Sector characteristics 
• Disaster areas 

By defining these concepts, the boundaries for this research will be set. 

2.5 Implementation and diffusion 
The implementation and diffusion of a new technology can be seen as part of the technology innovation 
cycle, which displays innovation from its start (through invention and/or technology transfer) to the 
impacts it has on its environment. 
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Figure 2.1 The technology innovation cycle, source: van Egmond, 2003 
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Implementation is part of the adoption/diffusion/adaptation of technology. The opinions on the exact 
role that implementation plays in that process differ, but a general sequence of the three concepts and 
their relation can be distinguished, after which some different schools of thought will be described to 
distinguish the specific relations they observe between these concepts. 
Adoption of technology is what occurs when a technology is accepted and used by users, referred to as 
'adopters'. 
When a new technology does not match the circumstances of the environment it is adopted in, 
adaptation can take place. Adaptation of technology means that the technology is changed in order to 
better fit its environment. Diffusion is the rate of adoption of new technologies. One could therefore 
conclude that the diffusion process starts at the same time as the first adoption. However, some 
scholars, like Griliches (1957) consider the diffusion process to start when 10% of the market share is 
reached. On a more fundamental look, Rogers (1995) describes the application of a new technology as 
consisting of five subsequent stages: awareness, persuasion, decision, implementation and 
confirmation. By splitting up the application in this way, one could conclude that the diffusion process 
starts with the decision stage or the implementation stage. 
Whether the diffusion process starts at the same time as the adoption process, halfway through it or 
after the adoption process, all scholars agree that without adoption, no diffusion can occur. Within the 
adoption process, implementation is a crucial phase. The focus of this research is therefore on the 
implementation process that ultimately leads to the diffusion of an innovative technology. In order to 
avoid confusion, in the following pages of this report, the term diffusion will be used, as in this report, 
implementation and diffusion are linked because diffusion will be defined as the rate of adoption, 
which in its turn is dependent on the implementation. 
In order to gain insight in the process of adoption, implementation and diffusion and their relations, 
different scholars from different schools of thought will be discussed below. 

2. 5.1 The economic approach 
The economic approach can be split up in two main schools of thought: the neo-classical economic 
approach and the evolutionary economic approach, the latter coming forth out of the first one. 

2.5.1.1 The neo-classical approach 
The neo-classical economic approach regards the diffusion process as a purely economic process where 
profit maximization is the ultimate aim. The factors that lead to diffusion are mainly of an economic 
nature. Economic cost-benefit decisions determine the diffusion of an innovation. Neo-classical theory 
can be divided into a macro- and micro level, where at the macro level, inter-industry differences in 
diffusion and at the micro level, differences between individual firms or individual adopters are 
considered (van Oosterhout, 2004). In his model to describe the rate of imitations of an innovation, 
Mansfield (1961) mentions several neo-classical variables that contribute to the diffusion of 
innovations, being profitability, behavior of competitors and the size of the investment. In cases where 
the innovations are equally profitable and require an equally large investment, Mansfield cannot 
exactly determine universal, non-economic factors which influence diffusion in these cases but does 
remark that "such inter industry differences may have a significant effect on the diffusion". By 
including these differences and by recognizing that they are significant, factors beyond the purely 
economic were explored, which, among other things, led to the evolutionary approach. At the micro 
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level, characteristics of the individual firms that determine the profitability of the innovation and the 
firm size are important factors for diffusion (Oster, 1982). 

2.5.1.2 Evolutionary approach 
As mentioned, Mansfield recognized that more factors than merely cost-benefit decisions played a role 
in the diffusion of innovations. Over time, this recognition led to the evolutionary approach. In neo
classical theory, an economic equilibrium is always reached. Because of the object of profit 
maximization of all the actors in the economic process, Adam Smith ' s (1908) "invisible hand" always 
leads to equilibrium. In the evolutionary approach, the dynamics of the economic process are taken into 
account instead of equilibrium as the "natural" starting point (Magnusson, 1994 ). The evolutionary 
approach is often coined the neo-Schumpeterian approach, since Schumpeter in his The theory of 
economic development ( 1911) treated innovative activity and entrepreneurship as an internal economic 
activity, in contrast to the neo-classical approach, which considered it an external activity. Within this 
dynamic perspective offered by Schumpeter, many recent authors have researched the role of 
technology, innovations, technological regimes, etc. The central question in the evolutionary approach 
is how firms or adopters adapt in order to reflect this changing environment. In what is considered an 
important work in the emergence of evolutionary economics, Nelson and Winter ( 1982), combined the 
framework for variation that Schumpeter had provided with the concept of routines. Organizations have 
certain routines, which are procedures for fitting a technology within the organization. These 
procedures can vary from technological, legal, or financial to personal. When a new technology is 
adopted, these procedures have to adapt to this technology. The speed and efficiency with which an 
organization can adapt a routine and the quality of the resulting routine influence the diffusion of 
technology. If routines are adapted fast and efficiently, it gives organizations an advantage over 
competitors. The improved quality of the routine improves the quality of the technology and in the end 
will lead to economic growth. Routines are important in evolutionary theory because they illustrate that 
not merely the technology, but the environment around the technology is essential for diffusion. 
Therefore, interactions with the environment are indicators for the efficiency of the routines. The way 
routines are selected is different in the evolutionary approach than in the neo-classical approach, where 
manufacturers produce ideas, research these ideas, develop them into innovations and offer them as a 
finished product (or service) to a separate and almost anonymous market, the evolutionary approach is 
convinced that making users actively involved in innovation leads to higher uptake of new products 
and services (Romijn et al., 2004), see fig. 2.2. 

N eo-classical Firm 

Evolutionary Market 

product 

needs, ideas, 
prototypes 

adaptations 

Firm 

"'~' --M_ar_k_e_t -~ 

product 

Market 

feedback 

Figure 2.2 Neo-classical versus evolutionary approach to innovation generation (based on Rosenberg 
and Kline, 1986) 
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Von Hippe! (1976) researched the scientific instruments industry and found out that the normal 
process in that industry, which was well known for being innovative, was that the users came up with 
new ideas, invented an instrument, built a prototype and tested it themselves. After this process the 
manufacturing company came into the picture and produced the instrument. In 80% of the researched 
innovations, the manufacturing company merely executed the product engineering on the prototype and 
the manufacturing and sale of the resulting innovative product. In later studies, more industries were 
found where user dominance proved to be more effective for innovation than the traditional producer
dominated development process. In a more recent study, Douthwaite (2001) researched different 
innovations and found that user-dominated processes were more effective in different industries, not 
only in advanced economies (one example are windmills in Denmark and America) but in developing 
countries as well (dryers in Asian paddy fields). So instead of a single decision, the selection process is 
an iterative process in which the innovation is adapted and evolves into the definitive end-product. The 
interactions between the users and producers take place within what some scholars have called the 
innovation system, which is, according to Freeman (1989) the network of institutions in the public and 
private sectors whose activities and interactions initiate, import, modify and diffuse new technologies. 
Ultimately, the profitability of the innovation determines the success of a firm and its consequent 
survival, but the better the user-interaction and the innovation system functions, the more likely it is 
that the innovation will be profitable. In a more specific view on the environment in which an 
innovation is implemented and diffused, Malerba (2004) introduced the concept of a sectoral system of 
innovation, which narrows the environment down from a national system of innovation to the 
environment of the sector in which the innovation is implemented. Malerba defines the concept of 
sector as: 

"a set of activities that are unified by some related product group for a given or emerging demand and 
that share some basic knowledge. Firms in sectors have commonalities but at the same time are 
heterogeneous". 

This approach fits in the evolutionary tradition because it has the key concepts of learning, knowledge 
and competencies and it has in common with the national system approach that it tries to find 
relationships and networks which influence the innovation process. According to Malerba, a sectoral 
system of innovation consists of three building blocks: knowledge and technologies, actors and 
networks, and institutions4

• The actors in the sector network (firms, users, suppliers, non-firm 
organizations) interact on the basis of their knowledge base and their technological opportunities. 
These interactions are guided by the sector's institutions. 
The emphasis on the environment in which an innovation diffuses is appropriate for the research 
question in this report. The unique environment of disaster areas and the dynamics of diffusion of 
innovation in this area match this emphasis of the evolutionary approach. 

2.6 Factors influencing diffusion and implementation 
In order to answer the research question, the factors that influence the diffusion of innovations will be 
determined. The theories mentioned in the paragraph above supply these factors. The focus in 
evolutionary theory is on sector characteristics. In the following paragraph, these sector characteristics 
derived from theory will be described. In order to apply the factors to the low-income construction 
sector, factors derived from empirical research in this sector will be described as well. 

2. 5. 2 Sectoral system of innovation 
The main difference between neo-classical and evolutionary theory is the role of the environment of the 
diffusion and especially the non-economical aspects in this environment. The influence of the 
environment on the diffusion of technological innovations is through the technology infrastructure or 
the innovation system (van Egmond, 1999&2001). On an international level, factors influencing the 
diffusion of innovations are dependent on the country from which the innovation comes from, the 
country it is diffused into and international trade agreements between these countries. If the innovation 

4 For the sake of clarity, institution is defined as a more or less complete, legitimate, permanent, 
stabilized, collectively accepted, set of structural and cultural formal rules as well as collective social 
behavior that determines the ways on which and the means with which specific functions in society are 
being fulfilled (Laperre, 1992) 
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originates from the same country as wherein it is diffused, international factors play less of a role. 
These constraining and promoting international factors are part of the sectoral system of innovation 
because they concern the set of activities within the sector. The national innovation system is the 
interactive system of existing institutions, private and public firms (either large or small), universities 
and government agencies, aiming at the production of science and technology (S&T) within national 
borders. Interaction among these units may be technical, commercial, legal, social and financial as 
much as the goal of the interaction may be development, protection, financing or regulation of new 
S&T (Dosi et al. , 1993). When looking at the difference in innovation performance of countries by 
comparing innovation systems, Dahlman and Nelson (1995) found that the macro environment, the 
incentives for innovations put forward by the government and the outward orientation of the private 
sector affected the innovation system and the innovation performance. The innovative technology as 
well as the innovation system it is adopted into, are parts of a broader context of actors influencing the 
policy-making as well as the conditions for the diffusion. As with the efficiency of routines, the 
composition and behavior of this actor network is essential for the diffusion of the technology. 
To consider the complete national innovation system however would be too general to answer the 
research questions in this report. Therefore a more specified approach will be taken: the analysis of the 
sectoral system of innovation (Malerba, 2004), which is more appropriate to answer the research 
questions in this report. Malerba considers the sectoral system of innovation as consisting of three 
building blocks: knowledge and technology, the actors and networks and the institutions in the sector. 
These building blocks are the sector characteristics. The building block "knowledge and technology" 
consists of the elements: Degree of knowledge accessibility, cumulativeness of knowledge, properties 
of the knowledge base, technological opportunities and the appropriability of innovations. The building 
block of "actors and networks" consist of the elements: actors in the sector, actor knowledge base, actor 
experience and learning process, actor-specific interactions with demand, actor histories, differential 
rates and trajectories of innovation and growth in firms, market and non-market relationships between 
actors. And finally, the building block of "institutions" consists of the elements: norms, routines, 
common habits, established practices, rules, laws, standards and other institutions. 

2. 5. 3 Sector specific factors 
Besides the general factors influencing the diffusion of innovations as formulated by Malerba and 
others, some factors specific to the low-income construction sector can be determined. For innovation 
to be successful for low-income housing, the technology has to have certain characteristics 
(Terner&Turner, 1972; Payne, 1984) which complement the sector characteristics mentioned above. 
These factors are: intermediateness of the technology, compositeness of the technology, transitional 
nature of the process, prefabrication, technological local context and the social local context. Whereas 
the sectoral system of innovation approach focuses on the influence of the acquirement and 
development of the knowledge and technology on diffusion, these latter factors focus on the status and 
content of the knowledge and technology. 
On the project level, Gow and Morse (1988) indicated problem areas concerning implementation of 
development aid projects, based on research on large-scale development aid projects funded by the US 
agency for international development (USAID), which they named the "notorious nine". These factors 
are economic feasibility, environmental consequences, institutional realities, personnel availability, 
technical assistance, decentralization and participation, timing, information systems, agenda 
compatibility and sustainability5

. Besides neo-classical factors like economic feasibility, these factors 
are concerned with the specific relation of the project with its sectoral and non-sectoral environment. 
Through empirical research, these factors proved to be influencing the implementation of innovations. 
In table 2.1, all factors will be summarized. 

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 Terner & Turner, 

5 The careful reader will note that these are ten factors. Gow and Morse considered economic, political 
and environmental constraints as one factor. Because political factors have their influence on the 
national level, which is already discussed, it is left out and economic and environmental constrained 
will be dealt with separately 
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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 

Table 2.1 Summary factors influencing diffusion 

2.6 Innovative building technologies 
In short, innovative technologies are new technologies, in contrast to traditional technologies. 
Concerning technology, two types of innovation can be distinguished: product innovations and 
production process innovations. Product innovations concern the terms of reference of a product 
(Gaillard, 2000): the requirements of the products as they are required by all of the actors that take 
interest in the product (e.g. users, designers, managers, governments). The terms of reference of a 
technology are described by the product specifications, which concern the physical characteristics of 
the product (e.g. size, shape, weight, and material structure). Production process innovations concern 
the transformation process whereby inputs like natural resources and intermediate products are 
transformed into the desired output (the product). To a certain extent, production process technologies 
are determined by the product technology, as the process should lead to the required terms ofreference. 
The above can be summarized by the definition put forward by the OECD (1997): 

'A technological product innovation is the implementation/commercialization of a product with 
improved performance characteristics such as to deliver objectively 
new or improved services to the customer. A technological process innovation is the implementation/ 
adoption of new or significantly improved production or delivery methods. It may involve changes in 
equipment, human resources, working methods or a combination of these' 

Following from this definition, an innovation can be recognized by either improved performance 
characteristics or a new or significantly improved production or delivery method. To specify these 
abstract characteristics to the construction sector, Toole (1998) formulated the following definition of 
innovation in the construction industry: 

"Application of technology that is new to an organization and that significantly improves the design 
and construction of a Jiving space by decreasing installed cost, increasing installed performance, and/or 
improving the business process" 

In this definition the decrease in installed cost and the increase in installed performance are the result of 
innovations. When the research question is taken into regard, the considerations on innovative building 
technologies as described above lead to the following definition of innovative building technologies for 
this research: 

Innovative building technologies are new building technologies that significantly improve the design 
and construction of a building by decreasing the installed cost, increasing the installed performance 
and/or improving the reconstruction process after natural disasters have occurred. 
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The benchmark with which these improved characteristics will be compared is the conventional way of 
housing construction in Aceh, which is a red-brick (batu-bata) house with in-situ concrete columns. 

2. 7 Sustainable and appropriate reconstruction 

In 1987, the Brundtland report (WCED, 1987) defined sustainable development as "development that 
meets the needs of the present without compromising the ability of future generations to meet their own 
needs". The Brundtland report had an impact on the global discussion on environment, which 
ultimately led to sustainable development to become an internationally recognized aim, especially since 
the UN conference on environment and development in Rio de Janeiro in 1992. Another definition of 
sustainable development, which is slightly more specific regarding the way to achieve sustainable 
development is that it "embraces non-market gains in human well-being as well as the market gains that 
appear in growth indicators such as rates of change in GDP per capita" (OECD, 2002, pp.11). 
When the general aim of sustainable development is specified to industrial sectors, the construction 
sector is of particular importance. On the one hand, it contributes to the social and economic 
development of a country by providing housing and infrastructure; on the other hand, this sector is an 
important consumer of non-renewable resources, a substantial source of waste, a polluter of air and 
water, and an important contributor to land dereliction (Wallbaum & Buerkin, 2003). In this research, 
therefore, a sustainable reconstruction will be defined as 

Reconstruction of residential buildings in disaster areas that promotes the social and economic 
development of the disaster area and minimizes the negative effects on the environment 

As most innovative building technologies are developed in advanced economies, difficulties often 
occur when they are introduced in developing countries. In order to overcome these difficulties or 
bypass them altogether it is necessary to make sure that the technologies fit the circumstances in which 
they are used. In order to make technologies appropriate for a particular context, technical solutions 
need to be assessed for their functionality for the user, for reliability in operation, for buildability 
(given local skills and resources) and for manageable complexity. Above that, the commodity must be 
available and suitable for the climate (Bunn, 2003, pp.46). For a technology to be appropriate, 
Hazeltine and Bull (1999, pp.12) give three criteria: 1) Does the technology provide the goods and 
services it must at a reasonable cost, including long-term cost? 2) Does it have a desirable influence on 
the local culture now and will it in the future? And 3) Does it promote a healthy lifestyle for the 
individual? A definition that encapsulates these criteria is the following, more conceptual one :(partly 
based on Boonstra, 2001, pp.7): 

"The combination of product and process technology in the reconstruction of residential buildings in 
disaster areas which contributes most to economic and social objectives in relation to the resource 
endowment and conditions of application in each country." 

Considering the literature concerning appropriate technology mentioned above, the following definition 
of appropriate technology will be used: 

Technology that comes at a cost that is in accordance to the cost agreed to by organizations in the 
reconstruction area, that is accepted by the local community and is not endangering to the health of the 
users. 

In order to get a clear definition of this concept from the research aim, the concept of"a sustainable and 
appropriate reconstruction" will hence be defined as: 

The reconstruction of the residential buildings in disaster areas to which the definition of both a 
sustainable and an appropriate reconstruction apply. 

2.8 The residential building sector 
The residential building sector will be the focus of this research. The residential building sector is a part 
of the Indonesian construction sector and comprises houses for families to live in. The choice of this 
part of the construction sector is because of the imminent importance. Although infrastructure and 
public buildings like hospitals, schools and mosques were destroyed in the tsunami as well, the 
majority of the destruction of the man-made built environment concerned houses. As mentioned in the 
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introduction, in Aceh, 280,000 houses were destroyed, making 547,509 people homeless (Kerr, 2005). 
Although the tsunami hit everything in its path, rich or poor, a natural disaster like the tsunami in 2004 
tends to widen the gap between rich and poor rather than closing it. One needs proof of residence to 
get a place in a relief camp, ID cards to get medial care, title deeds to get housing compensation, 
registration certificates to get new boats, etc. In these ways, disaster aid can be trapped in the 
bureaucratic process which in the past has led to corruption, corruption being a reason for the gap 
between rich and poor in the first place (Kerr, 2005, pp.4). One could conclude that the people with the 
lowest income were, in that sense, hit hardest. Because of this imminent fact, this research will 
therefore focus on the reconstruction of houses for low-income households. In Indonesia, the term low
income housing generally applies to houses which are built for households with an income between 
Rp6 250.000 and Rp 1.000.000 (Santosa, 2005). Another criteria is that the households do not earn 
more than Rp 1.5 million (Sabaruddin, 2005). In the following report, when low-income housing is 
mentioned, this last income criterion is meant, but in favor of the readability, the term low-income 
housing will be used. Since the construction of buildings is involved, the activities mentioned above 
are part of the greater Indonesian construction sector, therefore, when no data is available on the 
reconstruction of houses for low-income households in Aceh, the data on the Indonesian construction 
sector will apply. 
When looking at literature on sector studies again, Malerba (2004) defines a sector as: 

"a set of activities that are unified by some related product group for a given or emerging demand and 
that share some basic knowledge. Firms in sectors have commonalities and at the same time are 
heterogeneous". 

lfwe define the sector which is the focus ofresearch in this report in this way, we can conclude that the 
given demand is for shelter for the households whose houses have been destroyed by the tsunami, the 
related product group is low-income housing and the shared basic knowledge is the knowledge which 
is used for building houses for this specific target group. As described before, Malerba distinguishes 
certain sector characteristics: knowledge and technology, actor network and institutions. The 
specification of these characteristics for the low-income residential building sector will be described 
below: 

2.8.1 Knowledge and technology 

Technology, according to Malerba can be very different within a sector. Firms could be making the 
same products but still use different technology. At the basis of all technology lies knowledge and both 
technology and knowledge are related to the notion of technological and learning regimes. Although 
the focus is mainly on knowledge -as this is what combines the sector according the definition- it will 
be worthwhile to take the technology into consideration within this thesis because this thesis specifies 
the sector instead of researching the conceptual level. Because knowledge and technology can not be 
seen separate from each other, a difference will be made here between knowledge content, which 
focuses on the actual content and status of knowledge and technology, and knowledge acquirement, 
which focuses on the dynamic process of development and distribution of knowledge and technology 
within the sector. 

2.8.1.1 Knowledge content 

Concerning the knowledge content in the low-income housing construction sector, research has been 
done on the characteristics of the factors that influence diffusion of new technologies in the low
income sector in developing countries by Terner & Turner (1972). The majority of their research was 
concerned with industrialization and mechanization out of which they derived characteristics of 
construction technology that have an influence in diffusion. These characteristics concern the process 
and product technology as well as the environment in which it takes place. An elaborate description of 
these factors can be found in appendix A. 

6 Indonesian Rupiah, at the time of the interview, in November 2005, the exchange rate was 
approximately $l=Rp 10.000 and 1 Euro= Rp 12.000 
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Payne (1984) identified technology characteristics that influence diffusion of innovations for low
income housing which are comparable to the characteristics mentioned above. These factors can be 
found in appendix A. 
Considering all of these characteristics, an overlap can be discovered. Therefore, these characteristics 
were combined to consist of the characteristics described below. The way the factors are composed can 
be found in appendix A. 

)> Intermediateness of technology 
For low-income houses, construction technology should lie midway between the uncoordinated and 
often incompatible building components (such as natural stone or mud) and the highly systemized and 
sophisticated "packages" of room- and house sized modules (full-package assembly). Intermediateness 
ranges from "light" to "heavy". The reason for this is that non-skilled labor should be able to use the 
technology. An example of an intermediate technology is compatible concrete blocks technology, as 
shown in picture 2.1 

Figure 2.3 Compatible concrete blocks 

)> Compositeness of the process 
Technology should be composed of 
several innovative elements such as 
systematization, labor 
specialization, and mechanization. 
The compositeness of the process 
measures the degree of several 
factors that influence diffusion. One 
could say that the whole (the 
compositeness of the process) is 
more than the sum of the parts 
(which are systematization, labor 
specialization and mechanization). 
An example of this is the use of 
compressed earth blocks (CEB) in 
which specialized laborers produce 
systemized CEB's in workshops 
near the construction site using 
simple machinery (see picture 2.2). 
Such a combination of several 

Figure 2.4 Compressed earth blocks factory 
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factors can influence diffusion of innovation. 

);;>. Transitional nature of the process 
In accordance with the intermediateness of a technology, the transitional nature of a technology 
concerns the ability to transform from a f 
"light" to a "heavy" technology. An 
example of this are the Risha7 houses 
built by the International Organization 
for Migration (IOM) which consist of 
three basic concrete elements that can be 
made by local people using moulds. The 
production of these elements however 
can be mechanized and industrialized as 
well while the basic elements stay the 
same (see picture 2.3) 

Figure 2.5 Risha houses 
);;>. Prefabrication 
Construction technologies that include 
the manufacture of building elements on 
site are often less efficient and more 
primitive than technologies that include 
ready-made elements that can be used in 
the construction without further 
correction. An example of site 
manufacture is the on-site manufacture of 
window frames of stabilization columns 
and an example of purchase are the 
houses funded by Lafarge using 
prefabricated concrete columns and 
beams and prefabricated metal roofing 
frames (see pie 2.4). The degree of 
purchase or site manufacture of elements 

is an indicator for the prefabrication of Figure 2.6 Lafarge houses 
elements. 

);;>. The technological local context 
Knowledge of the technological local 
context can reduce the risk that is involved 
with working in the sector. Furthermore, 
knowledge of the technological local 
context will improve knowledge of 
indigenous building materials, which will 
improve its performance. In essence, 
knowledge of the technological local 
context will enhance the adaptation of the 
technology used to its environment. 

);;>. The social local context 
Awareness of the social local context 
involves awareness of the desires of the 
users and local social customs and 

Figure 2.7 community consultation 
7 Rumah Instan Sederhana Sehat, which translates as Instant, modest and healthy houses 
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institutions. Knowledge of the local social context will contribute to the appropriateness and 
sustainability of the technology. Furthermore, the social costs of a project can be predicted better when 
the social local context is known. 
An example of knowledge of the technological and social local context is the way in which 
organizations such as UPiink and the ETESP did community consultations in order to determine village 
planning and building design in cooperation with the community (see picture 2.5) 

2.8.1.2 Knowledge acquirement 

As mentioned above, this thesis will research the knowledge content as well as the knowledge 
acquirement. Concerning the knowledge acquirement, Malerba distinguishes several characteristics 
which will be described below: 

~ Accessibility of knowledge 
Accessibility are the opportunities for firms and organizations for gaining knowledge that is external to 
the firm or organizations. In general, a higher accessibility of knowledge leads to faster diffusion of 
innovations. 

~ Cumulativeness 
Cumulativeness is the degree to which the new knowledge builds upon current existent knowledge. The 
higher the level of cumulativeness, the more actors this knowledge has passed before it is used, these 
actors could be similar organizations (competitors), users or research institutions. Using first-hand 
knowledge creates a first-mover advantage but on the other hand, the more actors use the knowledge, 
the more it will be adapted to the environment which will increase the chance of success of the 
innovation. 

~ Properties 
The nature or properties of knowledge include characteristics like tacitness (the degree to which 
knowledge is documented or merely known in peoples minds) and sector-specificity (the effort that has 
to be made to adapt the technology to the sector). High tacitness and low sector-specificity can obstruct 
the diffusion of an innovation. Within the low-income construction sector in disaster areas, high-tech 
technologies developed in advanced economies should often be adapted greatly before they can be 
implemented in the sector. 

~ Technological opportunities 
Technological opportunities differ greatly between sectors and may stem from different sources, such 
as advancements in R&D or technologies imported from other sectors. Many technological 
opportunities indicate a relative high level of innovation. 

~ Appropriability 
Appropriability refers to the possibility of protecting innovations from imitation. High appropriability 
will reduce the risks of high investments in innovations. 

2.8.2 Actors and networks 
In the building process, three typologies of actors can be made: direct vs. indirect actors; supply-side 
vs. demand-side actors and technology supporting and regulating institutions vs. Technology supplying 
institutions. The relation between these different actors is schematized as displayed below: 
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Direct actors Indirect actors 

Demand-side actors Technology supporting and 

I~ 

<~ 
regulating institutions 

I I 

Supply-side actors v Technology supplying institution 

Figure 2.8 Categories of actors (source: van Egmond, 2001) 

An example of a technology supplying institution would be a university or an R&D institution and an 
example of a supply-side actor would be a contractor. For the low-income sector in Aceh, however, the 
actors, their characteristics and their relations to each other have to be examined. 
Besides the categorization in the above mentioned categories, the actors can be categorized as well 
according to their position in the construction process. The typical production process looks as 
displayed below, an actor can be active in one of the subprocess, or in several. 

Initiative 

I 

Funding 

I 

Terms and requirements 

I 

Design I 
I 

Execution 

I 

Post-construction phase 
( e.g.maintenance) 

Figure 2.9 Typical construction process (source: v.h. Erve, 1994) 

The actors in the low-income construction sector in disaster areas can be categorized along these lines. 
Within this sector however, one actor can perform several of the above mentioned tasks. A further 
specification of actors in the sector will be discussed in chapter 5. 

As the actor-network of the sector is one of the characteristics of the sector, its influence on the 
diffusion of innovation will be researched. The key feature of sector systems is firm heterogeneity. A 
higher degree of heterogeneity leads to more variety in designs and more new, innovating organizations 
pursuing these designs. Sector heterogeneity stems from a variety in firm characteristics. These firm 
characteristics are described below. Although a more heterogeneous actor-network leads to a better 
climate for innovation on the sector level (indirect), the links between these firm characteristics and 
diffusion of innovation will be researched (directly) as they are part of the sector characteristics which 
are the subject of this thesis. 

~ Actor knowledge base 
The way through which actors obtain their knowledge, whether that is through theory, through practical 
means, i.e. learning by doing, or through a combination of both. The actor knowledge base describes 
the origins of the knowledge used and the position of the actor in the innovation system. 
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~ Actor-specific interactions with demand 
The way in which organizations interact with the users of their products (in this case, houses) is crucial 
to the adaptation of the technology. A better adapted product generally leads to diffusion. 

~ Actor histories 
The experience an actor has with the knowledge and technology and with the sector they are active in. 

~ Differential rate and trajectories of innovation and growth in actors 
Different growth rate and innovation trajectories make for a heterogeneous sector. 

~ Relationships between actors 
Actors in a sector are connected through both market and non-market relationships Through these 
relationships, organizations interact with their environment, which enhances the adaptation of the 
technology. 

2. 8. 3 Institutions 
Institutions are the proverbial cement of a sector, they are regulating the building process and the 
cooperation between actors, supplying a framework for all the activities that serve the goal of 
constructing low-income housing. Institutions in the sector are: 

~ Legal institutions 
Examples oflegal institutions are building codes, laws and standards 

~ Fiscal institutions 
Fiscal institutions include import barriers and different varieties of tax laws 

~ Financial institutions 
Financial institutions include method of payment, both to other organizations as to employees. An 
institution can for instance be to pay "shelter for work" instead of"cash for work". 

Institutions can originated from the authorities (top-down) or be an informal, undocumented agreement 
that has spread through the sector (bottom up). An institution can also be a combination of the two, e.g. 
when an informal undocumented agreement is formalized and documented to be enforced by the 
authorities. 

Now that the building blocks of the sector are clarified, the definition of the sector can be given as 
described earlier already. 
Hence the definition of the residential building sector for this research will be: 

All activities within the Indonesian construction sector that are involved in the reconstruction of houses 
for households with a monthly income between Rp 250.000 and Rp 1.000.000 in Aceh, which share the 
knowledge which is needed for the construction of these houses. (Organizations in the sector have 
commonalities and at the same time are heterogeneous) 

2.9 Disaster areas 
A disaster results in a serious disruption of society, involving widespread human suffering and physical 
loss or damage, and stretches the community's normal coping mechanisms to breaking point (Davis and 
Lambert, 2002, pp. I). In his description of disasters, Hewitt ( 1997, pp.56) distinguishes natural hazards 
(e.g. floods, earthquakes), technological hazards (e.g. soil contamination, transportation accidents), 
social violence (e.g. bombardment, terrorism), compound hazards (e.g. smog, artificial dam break) and 
complex disasters (e.g. famines, refugee crises). As this research focuses on the reconstruction of the 
built environment, only natural disasters will be considered. Natural disasters are those triggered by 
climatic and geological variability, which is at least partly beyond the control of human activity (Palm 
et al., 1990). In this research, the definition of disaster areas will be: 
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Areas where natural disasters have occurred and where as a result of those disasters, the residential 
houses for low-income households have been seriously damaged. 

2.10 Theoretical framework 
Through the definition of the concepts in the research aim and question, the setting in which the 
research takes place and the factors influencing diffusion have been defined. Now that this is known, 
the theoretical framework can be constructed. The theoretical framework in which the concepts of this 
research have their effect is displayed below. 

International factors 
I I 

National factors 

I I 

Sector setting • ... 
Knowledge Actor Institutions 
and network 
technology 

Project setting 

I 
Project level factors 

~ ., 

I 
Diffusion of innovation 

Figure 2.10 Theoretical framework 
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3 Empirical issues 

In this chapter the factors derived in chapter 2 will be operationalized and the method by which they 
will be measured will be described. 

3.1 Research framework 

The research framework displays the order of the research. The chapters of this report are included in 
the framework. 

3.1.1 Research.framework 

Theoretical factors 
influencing diffusion 
(ch. 2) 

Low-income 
Sector construction sector in I\ . 
characteristics ~ 

Aceh (ch.4) Actual factors 
influencing recommendations 

1/ diffusion (ch.6) r-----t (ch 6) 

Project level 
I-+ 

Case studies (ch. 5) 
factors >----

Figure 3. l Research framework 

3.1. 2 Explanation of research framework 

From literature, factors influencing the diffusion of innovation have been derived for two different 
levels of aggregation: the sector and project level. For the sector level, the low-income construction 
sector in Aceh have been researched, determining the sectoral innovation system. The sectoral 
innovation system approach concerns all activities in the sector. The factors on the project level have 
been tested in several case-studies. From the factors influencing diffusion on these two levels, 
conclusions can be formulated and recommendations have been proposed. 

3.2 Methods of data collection 

Because of the different levels of research and the different types of data, several methods of data 
collection have been used. These different methods of data collection will be briefly described below. 

3. 2.1 Literature study 
As preparation for the research and for writing the theoretical issues chapter, a literature study was 
done. Literature on the diffusion of innovations, low-income housing construction and literature on 
disaster management have been combined to develop a theoretical framework in order to answer the 
research question. Furthermore, during research in the field, literature was gathered on the 
reconstruction progress in Aceh. Literature studied were books, articles, policy papers and research 
reports. Because the reconstruction process in Aceh was in full swing at the time of research, the 
environment in which the diffusion of innovation took place was changing rapidly. Although available 
literature was recent, the validity of the information was often checked in interviews. 
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3.2.2 Intervie"Ws 
In order to apply the theoretical framework to the practice in the field, interviews were held with key 
persons in order to get a clear image of the sector. These interviews, which served as preparation for 
the gathering of data in the field, were semi-structured interviews. 
During the collection of the data, interviews were held for the sector study. Experts that work for 
donors, NGO's, contractors and the government were interviewed in order to gather data on the factors 
influencing diffusion of innovation in the sector. The interviews were structured according to the 
factors derived from theory and served as background to the data gathered on sector-level factors 
influencing diffusion through the survey. 
The data on project-level factors influencing diffusion was gathered through interviews, observation 
and literature study. By conducting interviews structured according to the theoretical factors, the actual 
factors influencing diffusion on the project level were determined. 

3. 2. 3 Observation 
During several visits to construction sites, the construction process in progress could be observed. 
Because the persons interviewed were often responsible for a large number of projects and houses built, 
it was worthwhile to compare the data from the survey and interviews with site observations in order to 
check information. 

3. 2. 4 Survey 
Factors influencing diffusion on sector level were determined by means of a survey. The knowledge 
and technology as well as the actor network components of the sector were determined by the survey. 
The choice for using a survey was made because a lot of data could be gathered in a short period of 
time, form a large number of actors. 
The questionnaire used for the survey was based on the operationalisation scheme (appendix B). The 
questions were formulated as multiple-choice questions as much as possible, ranging from low to high. 
By including multiple-choice questions, the quantification and comparison of factors was possible. 
Where no multiple-choice answers were possible, open questions were formulated. In order to specify 
the abstract indicators that were the output of the operationalisation into specific questions that could 
be answered by the actors, information from experts familiar with the sector was used. The answers to 
multiple-choice questions were formulated on a 5-point scale rather than a 2-point (low, high) or a 3-
point (low. medium, high) scale because these smaller scales were deemed insufficient by the experts 
and actors. 

The sample 
The population ofNGO's active in the sector is about 408

• The number of questionnaires that were done 
was 18, which comes down to a respondence rate of 45%. Whether this sample of 18 actors is 
representative for the entire population can not be determined statistically. When statistical tests like 
the t-test are done, the significance of those tests cannot be determined because the size of the sample is 
not big enough. Generally, a sample of less than 30 is too small to be considered a probability sample 
(Gaillard, 2002, pp.74). However, there are other arguments that can be made for the representativeness 
of the sample. Firstly the composition of the sample is similar to the composition of the population 
concerning innovativeness and size of the actors. Secondly, according to experts interviewed (Long, 
2006; Safwan, 2006) the results of the survey are similar to their experience in the sector. Both these 
arguments speak in favor of the representativeness of the sample. However, the definitive statistical 
evidence is lacking to generalize the results of the sample for the entire population, or even for disaster 
areas in general. 

3. 2. 5 Summary 
The methods of data collection used for researching the different factors can be found in table 3. I 

8 It is hard to determine the exact amount ofNGO's in the sector, because there is no data ofNGO's 
working on low-income residential construction. However, after attending the weekly shelter meeting 
organized by UN-habitat where most NGO's active in construction meet and after interviews with 
NGO-representatives, the amount of 40 seems the most likely. 
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sectoral system of Sector level factors of Knowledge and Survey, observation, 
innovation factors the acquirement and technology interviews 

development of the Actor network 
knowledge and Institutions Literature study, 
technology interviews 
Sector level factors of Intermediateness Survey, observation, 
the status and content Composition of the interviews 
of the knowledge and process 
technology. Transitional nature of 

the process 
Prefabrication 
Technological local 
context 
Social local context 

Project level Economic feasibility Interviews, 
Environmental observation, literature 
consequences study 
Institutional realities 
Personnel availability 
Technical assistance 
Decentralization and 
participation 
Timing 
Information systems 
Agenda compatibility 
Sustainability 

Table 3.1 summary methods of data collection used 

3.3 Operationalisation 

The operationalisation scheme that specifies the factors derived from literature into measurable 
indicators can be found in appendix B. The specification of the factors can be found in paragraph 2.9. 
As mentioned before, the questions were formulated as multiple-choice questions as much as possible, 
ranging from low to high. When necessary, an open question was added to know more about the 
content of the answer. For the knowledge and technology component, both the knowledge of the 
factors and the actual implementation of this knowledge was asked for, the actual implementation 
could later be checked by observation. After the specific indicators were determined, they were 
translated into questions and these questions were ordered logically to form the questionnaire. The 
transformation between indicator numbers and question numbers can be found in appendix C and the 
questionnaire can be found in appendices D (in English as well as in Bahasa Indonesia). 
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4 Sector study 
This chapter will discuss the factors influencing the diffusion of innovations on the sector level. In 
chapter 2, these factors were derived from literature and were later researched in the field. This chapter 
will discuss the results of desk research, a field survey and interviews that were conducted in both 
Surabaya and Aceh, the disaster area. 

4.1 Actors 
The actor categorization that was determined in chapter 2 will be specified for the sector here. After 
consultation with experts of the sector (Silas, 2005;Ramalis,2005; Setyawan, 2005) the following 
actors can be distinguished: 

};>- NGO's 
;;.. Donors 
;;.. Contractors 
};>- Government 
};>- Research institutes and universities 

When these actors are categorized according to the categorization determined in chapter 29
, it becomes 

even more obvious why NGO's have an essential role in the sector (see fig.5 . l ). 

Direct actors Indirect actors 

Demand-side actors: Technology supporting and 

• NGO's regulating institutions: 

• Donors • government 

I\ 
I • Res. institutes and 

universities 

I I 
Supply-side actors: v Technology supplying 

• NGO's institutions: 

• Contractors I\ • NGO's 

• Res. institutes and univ . 

Figure 4. l Specification of actor categorization (based on van Egmond, 200 I) 

The sector characteristics will be discussed according to the building blocks knowledge and technology, 
actor network and institutions. The main element of the discussion will focus on the NGO's 10 and the 
field survey which was done to determine the sector characteristics. 

4.2 The survey 
The NGO's in the sector were surveyed using a questionnaire, these questionnaires were combined with 
interviews, observations and study of literature (such as construction drawings and technology 
specifications) to get a better view of the NGO's and their characteristics. The population of NGO's 

9 see fig. 2.3 
10 see paragraph 3.2 
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active in the sector is about 4011
• The number of questionnaires that were done was 18, which comes 

down to a respondence rate of 45%. The questionnaire (both in English and in Indonesian) can be 
found in appendix D. Based on the technology used by the NGO's and the definition of innovative 
construction technologies, a division between innovative and non-innovative NGO's was made. A list 
of NGO's that are subject of the survey and a brief description of their technology can be found in 
appendix E. 

4. 2.1 Knowledge and technology 

4.2.1.1 ~(;()'s: 

4.2.1.1.1 NGO's: Knowledge and technology content 

The results from the survey will be displayed by using charts showing the NGO's scores, the motivation 
that the respondents gave to open questions accompanying the multiple-choice check boxes will be 
described shortly. 

Intermediateness 
It is apparent that the innovative NGO's use technologies with a higher level of intermediateness than 
the non-innovative NGO's: an average of 3,25 compared to 1,25 on a 5-point scale ranging from 
traditional part-by-part construction (score 1) to full-package assembly (score 5). The choice for the 
intermediateness however is not caused by a lack of knowledge of intermediate technologies. The 
innovative NGO's chose for a higher level of intermediateness because of the higher construction 
speed, the simplicity of construction and because of the need and time constraints. The non-innovative 
NGO's chose for a lower level of intermediateness because it was preferred by the community, because 
the local contractors were used to such a construction process and because, in some cases, they wanted 
to stimulate the local economy through either element production (local brick factory) or local labor 
(which has a low skill level). 

11 It is hard to determine the exact amount ofNGO's in the sector, because there is no data ofNGO's 
working on low-income residential construction. However, after attending the weekly shelter meeting 
organized by UN-habitat where most NGO's active in construction meet and after interviews with 
NGO-representatives, the amount of 40 seems the most likely. 
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Figure 4.2 intermediateness of technology 

Composition of the process 

The sector-specific factor 'composition of the process' is a combined factor which measures several 
indicators which indicate the innovativeness of the technology. These (sub )factors are: systematization 
of technology, specialization of labor and mechanization. 

The average level of systematization of technology is higher for innovative NGO's: an average of 3,75 
compared to 2,9 on a 5-point scale. Reasons to use a more systemized technology were the ease of 
construction and the time and needs constraint. The choice for a lower level of systematization was 
based on the preference of the community, the experience of local contractors, the material availability 
and the desire to support the local economy (i.e. the local brick factory). 
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Figure 4.3 use of systemized technologies 

Concerning labor specialization, non-innovative NGO's have an average score of2,7 on a 5-point scale 
while innovative NGO's have a score of 2,25 . The choice for the respective levels of labor 
specialization is the same for both innovative and non-innovative NGO's: it was either the contractor 
who decided on the labor specialization or it was the contractor (and in some cases the community) that 
preferred it. The choice for the level of labor specialization was therefore directly or indirectly made by 
the contractor. 
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Figure 4.4 Actual specialization oflabor 
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Regarding the mechanization of the construction process, the scores are more equal as well. The 
average level of mechanization for innovative NGO's is 2,5 whereas for non-innovative NGO's the 
score is 2,25 on a 5-point scale, ranging from "everything is done by manual labor" (score 1) to "all 
processes are done with the use of machinery" (score 5). The choice for a low level of mechanization is 
made to increase (or rather, not to decrease) the amount of labor or because no suitable machines could 
be found. If the level of mechanization is high, it is because the contractors made this choice. 
Knowledge about mechanization and mechanization possibilities is available but a deliberate choice is 
made not to mechanize any further. 
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Figure 4.5 degree of mechanization 

Transitional nature of the process 
For the survey, the transitional nature of the technology was translated into the compatibility of the 
elements. The score regarding this compatibility is not very different for innovative or non-innovative 
NGO's. The range on a 5-point scale is from 1 to 4 for innovative NGO's and from 1 to 3 for non
innovative NGO's. The 5-point scale ranges from "every component is different and incompatible" 
(score 1) to "all components are identical and fully compatible" (score 5). The highest score of 4 does 
appear for an innovative NGO however, which is the Catholic Refugee Service (CRS), which uses 
aluminum frames with Styrofoam-filled walls. 
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As described in chapter 2, the level of prefabrication is considered an influencing factor. In the survey, 
the average difference between innovative and non-innovative NGO's, is one point on a 5-point scale. 
The innovative NGO's have an average score of 4 while the non-innovative NGO's have an average 
score of 2,9 with a score of 1 being "all elements are manufactured on the building site" and score of 5 
meaning "all elements are purchased". The reason for the high scores in prefabrication is that three out 
of the four innovative NGO's obtain their technology from outside of Aceh, either through their own 
(mother)organization from abroad (JRS and IFRC) or from another organization from another place in 
Indonesia (IOM). JRS obtained their technology from their American mother-organization, the IFRC 
from their mother-organization in Switzerland while the IOM obtained their technology from the 
Puslitbangkim 12 in Bandung, Java. Reasons for low levels of prefabrication are the (lack of) experience 
of the contractors and the desire to support the local economy. 

12 a research-institute related to the ministry of public works 
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Figure 4. 7 Prefabrication of elements 
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Regarding history in the region: 85% of both innovative and non-innovative NGO's have been active in 
Aceh since the tsunami, the rest of the surveyed NGO's has been active in Aceh between for a shorter 
period oftime. The number of projects that have been executed by the NGO's differ between 1 and 70, 
evenly distributed over innovative and non-innovative NGO's. 
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Figure 4.8 NGO's history in the region 
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Knowledge of the technological local context included that all but one (the IFRC) of the NGO's were 
familiar with local construction materials and had obtained this knowledge through contacts with local 
contractors, engineers and architects, through community contacts, through observation and through 
earlier experience in Indonesia. All but two of the NGO's had experience with the local construction 
process, which was gained in the same way. 

Social local context 

In order to become familiar with the social context, all NGO's did a survey amongst local communities. 
Furthermore, all NGO's have social programs alongside the construction project, ranging from medical 
care to boat construction. 

In summary, both innovative and non-innovative NGO's have an equal amount of knowledge of the 
local context. 

4.2.1.1.2 NGO's: Knowledge and technology acquirement 

Accessibility of knowledge 
Besides the characteristics of the knowledge and technology content as described above, the second 
main dimension of the knowledge and technology component are the characteristics of the knowledge 
and technology acquirement. 
By means of the survey, the origin of the information and its accessibility was determined, as well as 
the difficulty of acquiring the information. From the survey it is evident that both innovative and non
innovative NGO's obtain their information from all actors mentioned in the survey (demand-side, 
supply-side, supporting and regulating actors. technology suppliers and own information). Innovative 
NGO's obtain their information relatively more often from technology supplying actors than non
innovative NGO's (75% for innovative rather than 61 % for non-innovative). The difficulty in acquiring 
information is average for all actors, ranging on a 5-point scale from 2,3 for demand-side actors to 3,0 
for supporting and regulating actors (fig 4.10). 
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Figure 4.10 % ofNGO's using information from actors and difficulty in acquirement 

Cumulativeness of knowledge 
The cumulativeness of knowledge was determined by the position the NGO's took in the information 
process. The knowledge used by innovative NGO's has an equal level of cumulativeness (3 on a 5-point 
scale) than knowledge used by non-innovative NGO's (1,78 on a 5-point scale), which is displayed in 
fig. 4.11 . The 5-point scale ranges from "first-hand knowledge, obtained by own organization" (score 
1) to "public information" (score 5). 
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Properties of knowledge 
Determining for the knowledge acquirement are the properties of the knowledge, i.e. the 
documentation, specificity, technological opportunities and appropriateness of the knowledge. The 
level of documentation of the knowledge is lower for innovative NGO's, while the specificity of the 
knowledge is higher for innovative NGO's. Regarding the technological opportunities that is possible 
with the acquired knowledge, both innovative and non-innovative NGO's see technological 
opportunities. Observed opportunities regarding product technology include the use of steel and the 
improvement of the bricks used. Regarding the process technology different opportunities are seen by 
the NGO's, ranging from higher levels of mechanization to lower levels of mechanization to improve 
community involvement. Other process technology opportunities that are mentioned are better labor 
training and supply chain management. 
The level of appropriateness for the NGO's was measured by the level of protection of the knowledge. 
Of all NGO's, 18% protected their knowledge. Of the NGO's protecting their knowledge, 66% is 
innovative. 
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Level of specificity of knowledge 
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Figure 4.13 Level of specificity of knowledge 
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4.2.1.2 Contractors: 
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no 
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The union of contractors in Aceh, GAPENSI divides the contractors into 4 groups, depending on the 
turnover that is created by the contractors: small, medium 1, medium 2 and large contractors. From 
interviews with experts (Safwan, 2006;Alaidinsyaa, 2006) another division came up: local and non
local contractors. Local contractors can be divided into small experienced contractors, small non-
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experienced contractors (who started their activities after the tsunami) and large local contactors, which 
are basically BUMN 13-companies which are half private, half government-owned. Non-local 
contractors in Aceh are generally large experienced contractors from Jakarta, Medan, Singapore or 
other places abroad. This last categorization is more useful because most contractors are not very 
willing to divulge financial information about their company while their size and origin are easily 
recognizable. According to Safwan (2006) a rough estimate of the ratio of these categories is: 

• Local contactors 
• Experienced 60% 
• Non-experienced (after tsunami) 5% 

• BUMN (half government, half private) 30% 
• Non-local contractors (from Jakarta, Medan, Singapore, abroad) 5% 

As most data acquired on contractors stems from key-persons in the field that use the latter 
categorization, this categorization will be used to compare the knowledge and technology of these 
actors. 

4.2.1.2.1 Contractors: Knowledge and technology content14 

A general remark for all contractor categories is that they work according to the assignment that is 
given to them by either NGO's or government organizations. Although the nature of the building 
process is greatly influenced by these organizations, contractors do have an influence. The larger the 
project and the greater the contractors' experience, the more room there is for them to maneuver and 
influence the nature of the building process. In general, large projects are obtained by large contractors, 
so large contractors are the ones that have more room to maneuver. 
The dominant housing type in Aceh is "batu bata", or "red brick" which consists of concrete foundation 
and columns and red-brick fill-in 15

• This type of housing is very common and the means to produce 
these houses is widely known. This is the reason many non-experienced local contractors could be used 
in the reconstruction process. In the beginning of the reconstruction process, after the relief effort, a lot 
of organizations hired non-experienced local contractors to increase employment and improve the 
livelihood of the local people, who had often lost their former livelihood provision. "Red-brick" houses 
are built by all types of contractors, mainly because of the great demand. The houses built by non
experienced local contractors are exclusively "red brick houses and the majority of the houses built by 
experienced local contractors are "red-brick"-houses. Other types of houses built by experienced local 
contractors are more innovative houses, but built using construction technologies demanding low skill 
and little mechanization, e.g. aluminum frames with Styrofoam fill-in, wood and in-situ concrete. 
The BUMN companies are half state-owned and therefore receive many contracts from the 
government, including public projects like hospitals and schools. These companies usually transport 
their own labor and equipment from headquarters in either Medan or Java. The higher skill and 
specialization of these own-employed labor enables them to obtain contracts involving more complex 
construction technologies. Non-local contractors are solely employed by the government and are 
mainly used as a supplier of technology. An example is an aluminum-frame house built in commission 
of the BRR, of which the technology originates from Australia. 
On the basis of the types of projects that these contractors obtain, a specification can be made of the 
knowledge and technology content indicators of these contractors. 

Knowledge and Non- Experienced BUMN Non-local 
technology content experienced local contractors contractors 

local 
contractors 

Type of houses red-brick red-brick, low- public public 
skill innovative buildings, buildings, 

complex complex 
innovative innovative 

Intermediateness light average average heavy 

13 BUMN: Badan Usaha Milik Negara 
14 The data in this paragraph is based mainly on Safwan (2006) and Monhilal (2006) 
15 See description in appendix H. 
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Systematization low average average very high 
Specialization of labor low low average very high 
Mechanization low low high very high 
Transitional nature low average average low 
Prefabrication site both both purchase 

manufacture 
Table 4.1 Contractors: Knowledge and technology content 
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4.2.1.2.2 Contractors: Knowledge and technology acquirement 

Regarding the accessibility of knowledge, contractors use their own knowledge of the building process 
as well as knowledge from other actors in the sector. Knowledge specific to the project can originate 
from all actors active in the sector (NGO's, contractors, research institutes and universities, 
government). The government bodies active in Aceh are the BRR and the ministry of public works 16

. 

Knowledge and information from the government is harder and takes longer to access than information 
from other actors (see fig 4.10). An explanation for the low accessibility of government information is 
the number of actors that apply to the government for information and the understaffing of government 
offices (Sigit, 2006). 
Concerning the cumulativeness of knowledge used by contractors, two main streams of knowledge can 
be distinguished: knowledge from the assigning actor regarding the project and own knowledge of the 
contractor regarding the product and process technology used. Knowledge from the assigning actor is 
specific to the project that is under construction. The cumulativeness of this knowledge therefore 
depends on the assigning actor that provides this knowledge. Concerning the own information, the 
cumulativeness of the knowledge depends on the nature of the technology used. If a certain technology, 
e.g. red-brick, has been used by the contractor for a long time, the cumulativeness of the technology 
will be high because of the large experience and necessary adaptations that have been made. If the 
technology is new to the contractor, the cumulativeness will be low because of the little experience the 
contractor has with the technology. 

16 for a further specification of these government bodies, see paragraph 4.2.l.4:government 
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The more complex the technology used is, the more that technology is documented. BUMN-contractors 
and non-local contractors have documented the product and process technology which is used in the 
projects. As mentioned before, local contractors use less complex technologies, which are rarely 
documented but transferred through learning-by-doing. 
The specificity of the knowledge differs between firms. Because BUMN-companies and non-local 
contractors are often parts of larger companies and use innovative technologies, the knowledge used is 
not merely specific to the sector whereas small contractors are solely active within the sector and 
therefore merely use knowledge specific to the sector. 
Non-local contractors and BUMN-companies are more protective of the knowledge and technology 
which is used. In some cases, the technology used is patented, which requires the companies of protect 
it. The red-brick technology and technology with a low complexity that is used by local contractors is 
not protected as it is knowledge which is widely available. 

An overview of the knowledge and technology acquirement of contractors in the sector is displayed in 
table 4.2 

Knowledge and Values 

technology 
acquirement 
indicators 
Difficulty in acquiring Information from government institutions difficult to acquire 
information 

Cumulati veness often used technology: high cumulativeness; technology new to the 
contractor: low cumulativeness 

Documentation low-skill technology: low level of documentation; high-skill 
technology: high level of documentation 

Sector-specificity local contractors: high specificity 
' 

non-local and BUMN: low 
specificity 

Protection of knowledge low skill technology: low protection ; high-skill technology: high 
protection 

Table 4.2 knowledge and technology acquirement of contractors 

4.2.1.3 Research institutes and universities 

There are several universities active in the sector, either independently or in cooperation with NGO's or 
the government. ITS, a university of technology from Surabaya, works with the institute for housing 
and urban development studies (IHS) as consultants for the Asian Development Bank. Many of the 
Indonesian architects and construction specialists in Aceh are ITS-alumni, which creates a great 
network for ITS in the region. ITB, a university of technology in Bandung has worked with NGO's to 
certify the earthquake resistance of buildings. The Shiya Kuala university in Banda Aceh works with 
UN-Habitat in surveying buildings and community involvement. As the Shiya Kuala university is a 
local institution, there are ongoing contacts with local contractors and communities from before the 
tsunami. 
A cooperation between the ministry of public works, GTZ (a German NGO), Holcim (a cement 
producer) and the Indonesian association of architects resulted in Architecture clinic (ArCli), a research 
institute that aims to promote the use of innovative construction technologies, focusing on technologies 
based on concrete. In the discussion of the knowledge and technology of research institutes and 
universities, the data applies to these institutions. 
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4.2.1.3.1 Research institutes and universities: knowledge and technology 
content 

Universities 
Activities of universities directly aimed at the reconstruction of houses and public buildings in Aceh 
have been limited to the construction of RIA (Rumah ITS untuk Aceh) houses which are temporary 
houses built within months after the tsunami to provide for immediate shelter needs. At the time of 
research, the ITS was involved with the ADB as project preparation consultants to reconstruct 
permanent houses in the Banda Aceh and Aceh Jaya area. The other universities active within the 
sector assumed the role of advisors and consultants to NGO's and government. 
The main contribution of the universities to their partners is the knowledge of the technological and 
social local context. In contrast to their partners, universities have a long history in the region and are 
well known with the building products and processes in the region. ITS contributed to the knowledge 
of the social context by consulting the communities and to the knowledge of the technological context 
by their network in and familiarity with the local construction sector. The Shiya Kuala university in 
Banda Aceh has a long history of research in earthquake-resistant building because of the frequent 
earthquakes in Aceh. This knowledge of the technological context is passed on to NGO's that are 
interested in it. 

Research institutes 
ArCli stresses the shortage of wood for the reconstruction in Aceh and therefore searches for 
alternative building materials. Materials such as prefabricated concrete, soil-cement and other 
applications of concrete are promoted to be used by NGO's and the government. The knowledge and 
technology content of these technologies can be summarized as follows below (Zulfikar, 2006): 

Level Specification 
Intermediateness n.a. The use of concrete in construction does not imply a set way of 

element production. The nature of the material makes that the 
use of concrete can be both in simple applications as in 'full-
package' applications. 

Systematization high In order for concrete to be sustainable, the element production 
process and the building process have to be systemized. 
Hardening times and the production cycles of concrete have to 
be dealt with when using it as a building material. 

Specialization of labor average As concerning the systematization of the production process of 
concrete, a certain level of labor specialization has to be 
achieved in order to produce good quality concrete. Some 
concrete applications that are promoted by ArCli however, such 
as soil-cement, require the use of low-skill labor in order for the 
soil cement to be produced by the community. The overall 
specialization of labor therefore can be characterized as average. 

Mechanization average The technologies promoted by ArCli involve a certain level of 
mechanization in order to make the production process more 
efficient. As mentioned under 'specialization of labor', some 
applications are designed in such a way that the community can 
construct while other technologies focus more on the 
mechanization of the building process with specialized 
machinery and materials. 

Transitional nature high For concrete applications, it is relatively easy to transform from 
low-skill, simple constructions to high-skill complex 
constructions. This transition is relatively easy because the basic 
building material, concrete, is adaptable into many applications 

Prefabrication high In contrast to the usual application of concrete in traditional 
Aceh construction, which is 'in-situ'-placement, ArCli promotes 
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the use of prefabricated concrete elements. The advantage of 
prefabrication is that they can be produced in a controlled 
environment and by specialized workers, which increases the 
quality. 

Table 4.3 Knowledge and technology content ofresearch institutes 

4.2.1.3.2 Research institutes and universities: knowledge and technology 
acquirement 

Universities 
As is shown in fig 4.10, the difficulty of acquiring information from universities and research institutes 
is average (2,5 on a 5-point scale), which is an indicator of the accessibility of knowledge. Because of 
their long history in the region and experience with local building products and processes, the 
cumulativeness and sector-specificity of the knowledge is high. 

Research institutes 
The difficulty in acquiring information from research institutes is shown in figure 4.10, the result is a 
score of 2,5 on a 5-point scale. However, it must be noted that in the case of ArCli, many attempts are 
done to provide knowledge to interested NGO's. Through observation, it can be concluded that the 
information ArCli provides is well-documented and easily accessible. 

4.2.1.4 Government 

The Indonesian government has multiple roles in Aceh. The BRR, is an independent government body 
that is concerned with the coordination of the reconstruction effort in Aceh and Nias. On behalf of the 
reconstruction effort the BRR not only coordinates reconstruction projects and controls them, but also 
executes its own building projects. 
Besides the BRR, the ministry of Public Works controls the building norms and laws as well as 
assigning building permits and maintaining the infrastructure. 
In this paragraph, the implementation tasks of these government institutions will be discussed while the 
facilitating and controlling functions will be discussed in later paragraphs (4.2.2: actor network and 
4.2.3: institutions). 

4.2.1.4.1 Government: Knowledge and technology content 

The direct government contribution to the reconstruction of houses in Aceh is done through the BRR. 
For this effort, the BRR uses local contractors that build 'red-brick'-houses (Sigit, 2006). The role of the 
BRR is in this case that of the assigning actor, with the contractor being the implementing actor. The 
knowledge and technology content characteristics of the 'red-brick'-houses can be found in table 4.3 

4.2.1.4.2 Government: knowledge and technology acquirement 
As shown in figure 4.10, the difficulty of acquiring information from the government (a technology 
supporting and regulating institution) is above average (2,8 on a 5-point scale). From interviews 
accompanying the survey, it became clear that NGO's perceive the accessibility of knowledge from the 
government as hard and often not specific to their activities. In weekly shelter meetings, NGO's and 
government institutions meet to discuss issues concerning the reconstruction. The general feeling of 
NGO-representatives was that the contribution of government-officials was not as constructive as they 
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expected. 17 At the time of research, the BRR was designing a new strategy for the reconstruction of 
Aceh, which would involve innovative technologies such as aluminum frames and lightweight 
concrete. This new strategy however was four months overdue and no technologies were selected yet. 

4. 2. 2 Actor network 

As for the knowledge and technology characteristics, the characteristics of the actors and the networks 
in which they are connected was part of the survey as well. As above, the results for the NGO's will be 
discussed by the results of the survey, while the results for the contractors, research institutes and the 
government will be discussed more briefly. 

4.2.2.1 :N'(;{)'s 

Position in the construction process 
To determine the characteristics of the construction sector, the position of the NGO's in the 
construction process was surveyed, according to figure 2.418

• The results are shown in table 4.5. 

17 The author attended the weekly shelter meeting, this statement is the interpretation of the author 
based on interviews and observations. 
18 Figure 2.4 describes the construction process as having six phases: Initiative, Funding, Terms and 
requirements, Design, Execution and post-construction (e.g. maintenance) 
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CRS 

IFRC 

IOM 

Buildchange 

CHF 

cws 

GVC 

Habitat for humanity 

Mercycorps 

Muslim Aid 

re:ACT 

Samaritan's purse 

Terre des Hommes NL 

World Relief 

Worldvision 

Table 4.4 position NGO's in construction process 

It is apparent that in general, non-innovative NGO's cover a wider aspect of the total construction 
process, while innovative NGO's are active in less phases of the construction process. It should be 
noted that variations to the categorization that is being used can be made. IOM is only directly active in 
the initiative-phase of the construction process, the phases following the initiative are all contracted 
out. However, the initiative taken by IOM does always include a certain technology (the RISHA
houses). The design, terms of requirements and execution are flexible, but within the boundaries that 
are set by the technology provided by the IOM. Therefore, the IOM is indirectly involved in more 
phases than indicated in table 4.5 . 

Actor knowledge base 
As described in chapter 2, the type of knowledge that is used by NGO's is of influence on the 
implementation of innovative technology. The categorization used in this report is whether the 
knowledge stems from theory or from practical sources (e.g. learning-by-doing trial-and-error). In table 
4.6 the results from the type of knowledge used by NGO's is shown, with level 1 being "theoretical 
knowledge derived from theory" and 5 being "practical knowledge derived from practice". 

44 



CRS 

IFRC 

IOM 

AMURT 

Buildchange 

CHF 

cws 

GVC 

Habitat for humanity 

Mercycorps 

Muslim Aid 

re:ACT 

Samaritan's purse 

Terre des Hammes NL 

World Relief 

Theoretical 
knowledge 
derived from 

no data 

no data 

no data 

Worldvision no data 
Table 4.5 Type of knowledge used by NGO's 

Theoretical 
knowledge 
derived from 

Practical 
knowledge 
drived from 

Practical 
knowledge 
derived from 

Table 4.16 shows that most NGO's use knowledge derived from practice, while purely theoretical 
knowledge is used only in combination with other types of knowledge. The nature of the NGO's 
explains this type of knowledge management. Because most NGO's have experience with post-disaster 
areas, they are aware that disaster areas are very specific situations to work in and are often not 
comparable to 'normal' situations' which theoretical knowledge is based upon. A significant difference 
in knowledge types between innovative and non-innovative NGO's is not apparent. 

Actor-specific interactions with demand 
Because the NGO's active in the sector work independently, the demand is formed by the users of the 
buildings, i.e. the communities that benefit from the houses. The frequency of contact between NGO's 
and the communities during the whole construction process (from initiative to post-construction 
activities, see fig. 2.4) is displayed in figure 4.16 
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Figure 4.16 Frequency of contact between NGO's and communities 

75% of innovative NGO's consults with the communities, while only 58% of non-innovative NGO's 
consult the communities that receive the houses. An explanation mentioned during the survey was that 
because non-innovative NGO's use technology which the community is familiar with, i.e. red-brick
houses, less consultation is needed than when unknown innovative technologies are used. 

Differential rates and trajectories of innovation and growth in actors 
When actors within the sector have diverse rates and trajectories of innovation and growth, diffusion of 
innovation within a sector is stimulated. By means of the survey these trajectories and rates were 
measured through the rate of innovation within actors (the percentage of projects being innovative) and 
the trajectories of innovation (whether technology stems from own development or from other actors). 
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Figure 4.17 Percentage of projects that are innovative per NGO 

Origin of technology 

Figure 4.18 Origin of technology 
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Figures 4.17 and 4.18 show that the rate of innovation and the trajectory of the technology is diverse 
within the sector, which should create an environment suited for the diffusion of innovation. However, 
only 23% ofNGO's use innovative technologies. 

Relationships between actors 
The way in which actors in the sector are connected and the intensity with which they interact 
influences the diffusion of innovation within a sector. By means of the survey, the cooperation betWeen 
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the NGO's and other actors in the sector, the intensity of the cooperation and the content of the 
cooperation was measured. 

Sam.Purse 
TdHNL 
W orldrelief 
W orldvision 

Donors 

Table 4.6 Cooperation NGO's with other actors and number of contacts per month 

Content of cooperation 
Users Feedback, monitoring, planning, support 
Suppliers Purchasing, monitoring 
Donors Reporting 
Contractors Monitoring, progress reports 
Government Coordination, permits, consultation 
Consultant Evaluation, coordination, village planning 
Other NGO Exchange of information, coordination, partnership 
Table 4. 7 Content of cooperation between NGO's and other actors 

Table 4. 7 shows that the NGO's are connected to the sector in many ways. The pattern of cooperation 
of innovative NGO's is equal to the pattern of cooperation of non-innovative NGO's. The actor that is 
cooperated with the most are the donors. In order to be certain of enough funding, contacts with the 
donors is a priority for most NGO's. Another remarkable fact is that there seems to be a difference 
between cooperation with and consulting the users: the results shown in fig.4.16 differ from the results 
in table 4.7. 

4.2.2.2 Contractors 

Position in the construction process 
Contractors in the sector are mainly active in the execution phase and the post-construction phase of the 
construction process. In assignment of NGO's, government bodies or other contractors through 
subcontracting. 

Actor knowledge base 
In general, the level of theoretical knowledge or practical knowledge derived from theory increases as 
contractors are bigger and have larger budgets, due to the level of education of their employees. Local 
contractors employ uneducated craftsmen that have learned their skills through learning-by-doing, 
while in BUMN-companies and non-local contractors the level of theoretical knowledge is higher due 
to higher educated personnel which is employed to coordinate the larger projects and to control the 
bigger budget. 
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Actor-specific interactions with demand 
The demand for the services of the contractors originates from the assigning actors, which are NGO's, 
government and other contractors through subcontracting. The interactions with the NGO's can be seen 
in table 4.7, these range from no interaction to very frequent interaction. Concerning the interaction 
with the government, the BRR has a department that monitors the progress of all projects contracted 
out. However, at the time of the survey, there was a big backlog in the monitoring which caused that 
relatively little interaction with contractors took place (Hewitt, 2006), which corresponds with the 
observations in the field that showed that little monitoring was done by the BRR or other government 
institutions. Concerning interaction with other contractors through subcontracting, no data is available 
because subcontracting is deemed undesirable by assigning actors. 

Differential rates and trajectories of innovation and growth 
As described in paragraphs above, the difference between contractors in the sector is very big. The 
size, rate of innovation and growth differences between non-experienced local contractors and non
local contractors are huge. These differences should create an environment that positively influences 
the diffusion of innovative technologies. 

Relationships between actors 
As contractors are mainly active in the execution and post-construction phase of the construction 
process, the main focus of their activities is in executing the building process. For this task, contacts 
with the assigning actor are most important. Contacts with NGO's, who are the assigning actors in most 
cases, have been displayed in fig. 4.18. 

4.2.2.3 Research institutes and universities 

Position in the construction process 
The universities active in Aceh are active in different phases of the construction process. In the 
initiative phase, the ITS Surabaya is active through its work as a consultant for the ADB. Communities 
are selected and project preparation is begun by this university. Through consultancy, universities are 
active in the terms and requirements phase and the design phase as well. Data on the communities and 
on the construction possibilities is collected and based upon that data, terms and requirements are 
defined and a design is made. Furthermore, the design of earthquake resistant houses and the testing is 
done with the help of universities. Research institutes active in the sector promote the use of alternative 
building materials. By promoting alternative building materials, the terms and requirements and design 
phases are influenced. 

Actor knowledge base 
Universities and research institutes are organizations that base their activities on theoretical knowledge. 
The universities of technology that are active in the region have a large history of research in the 
construction industry and based upon this research and the theory related to it, consultancy activities 
are undertaken. It is in the nature of universities to make theoretical knowledge to practical use through 
the academic process, this is why the knowledge base of the universities has a high theoretical level. 
The research institute in the sector that was interviewed was founded by a variety of actor-types: a 
cement producing company (Holcim), a government ministry, an association of architects and an NGO. 
The knowledge base that is used by and available to this research institute is therefore very diverse as 
well. Both practical knowledge as theoretical knowledge is used by this research institute. 

Actor-specific interactions with demand 
Universities in the sector interact with the actors that assigned the consultancy assignment as well as 
with contractors and communities which they have longer lasting links with. Through alumni in the 
sector universities are aware of the demand within the sector and the specific environment. Although 
there are many universities in Indonesia that train construction professionals, the universities of 
Surabaya and Bandung are well known and have alumni that are employed throughout the sector 
(Safwan,2006). 
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The interactions with the demand of the research institute Arcli is based on the organizations that 
founded the research institute, which stem from different actor categories. Furthermore, Arcli actively 
promotes the use of alternative technologies to NGO's and government institutions. Through contacts 
with these organizations, Arcli gets feedback on the demand. 

Differential rate and trajectories of innovation and growth 
Although universities do not always advise the use of innovative technologies, the knowledge of 
innovative technology is existent and the expertise of universities in low-income construction is 
undisputed (Safwan, 2006; Monhilal,2006). 
Concerning the knowledge of innovative technology, the research institute Arcli depends on the 
founding organizations and the suppliers of the technologies they promote. Through contacts with other 
actors in the sector, knowledge can be transferred but the research institute does not actually conduct 
research itself. 

Relationships between actors 
Because universities and research institutes are mainly active in the earlier stages of the construction 
process, the most intensive contacts are with assigning actors such as NGO's and the government. 
Because the universities are not involved in the execution and later stages of the construction process, 
the number of contacts with contractors is low. The NGO that have contacts with universities and 
research institutes and the intensity ofthese contacts can be seen in fig. 4.18. 

4.2.2.4 Government 

At the sector level, two government institutions are active in Aceh. The first is the ministry of public 
works, which is the usual government institution to coordinate and control all construction activities in 
Indonesia. The second one is a government body that was created after the tsunami and especially for 
the disaster area: the Badan Rehabilitasi dan Rekonstruksi (BRR). The latter government body directly 
answers to the national government, in order to diminish the amount of bureaucracy needed to 
implement policy. 
In Aceh however, the ministry of public works was already present in the region. The relation between 
this existing government body (the ministry of public works) and the newly created BRR is shown in 
picture 4.20. 
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Figure 4.19 Structure of government institutions in Aceh (source: ministry of public works, 2006) 

Because of its presence in the sector through these two bodies, the government has a dual role in the 
sector: that of controlling and regulating actor (the usual role of the government) and that of an 
executing actor, directly taking part in the reconstruction effort. Therefore the position of the 
government in the construction process spans all the phases, from initiative to post-construction 
activities, both as an executing as well as controlling actor. 
When the BRR was created, the management was recruited from both government personnel as from 
the private sector. Relatively high salaries are paid in order to prevent corruption and to recruit the best 
and most experienced people. The knowledge base of the BRR is therefore both practical as well as 
theoretical, through the experience of its personnel. 
Neither the ministry of public works nor the BRR have regular scheduled interactions with local 
communities that benefit from the reconstructed houses. Occasional community consultations may 
occur when construction progress needs to be discussed but there is no structural arrangement to do 
this. 
The houses that were built in commission of the BRR at the time of the research were all built by local 
contractors and were red-brick houses . At the time of research a new strategy was being designed 
which would include the use of innovative technologies but no results of this new strategy had been 
achieved at that time. As shown in table 4.7, the government has regular contact with NGO's. 
Contractors active in the sector are controlled by the government but the actual control is little due to 
the large amounts of work that the government has because of the reconstruction effort. Universities 
advise the government on request, which happens occasionally (Sigit, 2006). 
After the tsunami, it took the BRR approximately six months to get well organized and staffed. In those 
six months, many organizations had started the construction process already and had gone ahead 
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without consulting with the BRR. Although in theory, the plans and organizational structure of the 
BRR are appropriate to a well organized reconstruction, the overload of work that has been on the 
organization from the first day is a big constraint. 

4. 2. 3 Institutions 

Institutions are "more or less complete, legitimate, permanent, stabilized, collectively accepted, set of 
structural and cultural formal rules as well as collective social behavior that determines the ways on 
which and the means with which specific functions in society are being fulfilled" (Laperre, 1992). 
In this report, institutions are considered as legal, fiscal and financial institutions. 

4.2.3.1 Legal institutions 
Legal institutions concerning the sector are legal measures that account for the construction sector. In 
Indonesia, these are formulated as building codes. The ministry of public works issues and controls 
these building codes (Departemen permukiman dan prasarama, 2002). These codes consist of 11 parts 
and apply to the following areas: 

~ -Houses and public buildings 
~ -Bridges, roads and infrastructure 
~ -Water and sanitation 
~ -Safety 
~ -Building materials 

After the tsunami, the existing building codes were considered not to be sufficient for Aceh, because 
extra measures against flooding and earthquakes were deemed necessary. In cooperation with the ITS 
Surabaya, these new building codes were developed. These building codes included the following 
issues: 

~ -Zoning ( in which different zones with different hazard levels are distinguished, with 
construction recommendations according to these zones) 

~ -Intensity and density of buildings 
~ -City and town planning regulations 
~ -Ratio between built areas I non-built areas 
~ -Criteria for access, compatibility, view, identity, sense and livability 
~ -A description of alternative construction systems (e.g. batako, fibercement, bamboo) 
~ -Safety factors 
~ -Facilities at the site 

Besides these building codes formulated by the ministry of public works, that apply all the way to the 
implementation of the projects, the national government has formulated building laws and regulations 
that are listed in Appendix F. 

4.2.3.2 Fiscal institutions 
After the tsunami, a special arrangement was made by the Indonesian government concerning the 
import of machinery to be used in the reconstruction effort. Machinery which is to be used for the 
reconstruction effort can be imported custom free . However, after the machinery has been used, it will 
become the property of the Indonesian government (which in effect is the BRR). The custom-free 
import of machinery was welcomed by foreign NGO's, but the fact that the machinery will become the 
property of the Indonesian government has prevented some NGO's from bringing in machinery from 
abroad. Most NGO's prefer the machinery to become the property of local communities (Zulfikar, 
2006) 
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4.2.3.3 Financial institutions 
There is a limit to the budget of houses built for the reconstruction effort. In order to prevent a large 
difference in the type of houses that the communities receive, a limit 40 million Rp (at the time of 
research this equaled approximately € 3300). This amount had been changed a number of times 
already, the first limit being 27 million Rp. 

4.2.3.4 Enforcement 
In general, there is a lack of control on the compliance to the laws, codes, norms and regulations. In 
theory, it is the task of the BRR to enforce the regulations but in practice there is no enforcement of the 
building codes, regulations or the financial measures as described above. 

4.3 Conclusions 

4. 3.1 Knowledge and technology 

4.3.1.1 Intermediateness 
Technology used by innovative NGO's has a higher level of intermediateness than technology used by 
non-innovative NGO's. Innovative NGO's chose a higher level of intermediateness because of the 
increased speed and efficiency of the building process (i.e. for objective, theoretical reasons) while 
non-innovative NGO's chose a lower level because it was deemed better or preferred by the community 
(i.e. subjective, practical reasons). What basically influences the choice for a lower or higher level of 
intermediateness is the perception of what the construction process should be: whether it should suit the 
desires and capabilities of the local communities or be of an objectively, theoretically good quality (the 
product as well as the process). 

4.3.1.2 Composition of the process 
As for the composition of the process, there is not an apparent difference between innovative and non
innovative NGO's. The average levels of the three subcomponents (systematization, labor 
specialization and mechanization) are not very different for innovative and non-innovative NGO's . 
However, the range of the scores is large, ranging from 1 to 5 on a 5-point scale for every 
subcomponent. The motivation for choosing a higher level are the increased speed and efficiency of 
construction. If a lower level was chosen, the reason again was that it was preferred by the community 
or by local contractors. 

4.3.1.3 Prefabrication 
The average level of prefabrication is higher for innovative NGO's than it is for non-innovative NGO's. 
The motivation for choosing these higher levels is that the technology, in which the level of 
prefabrication is embedded, originates from abroad and is ready to be used. NGO's that base their 
choice of technology on local circumstances and are not bound to technologies beforehand tend to 
choose for lower levels of prefabrication. The motivation for the choice of a lower level of 
prefabrication is that the contractors lack skill and that a lower level of prefabrication will create more 
employment and with that stimulate the local community. 

4.3.1.4 Local context 
The majority ofNGO's that have been active in the region since the tsunami, have done at least several 
projects and have made some effort to become familiar with the technological and social context. The 
technology choices based on this experience differs. Non-innovative NGO's chose for a less innovative 
technology because of the preferences of the local community and the capabilities of the local 
contractors, while innovative NGO's chose for a more innovative technology based on the same 
experience and consultations .. 
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4.3.1.5 Accessibility 
Innovative NGO's use more knowledge from technology-supplying institutions (e.g. research institutes, 
universities) than non-innovative NGO's. On the other hand, non-innovative NGO's use more 
knowledge from within the organization than from technology-supplying institutions (see fig.4.10). 
Innovative NGO's surpass the own traditional non-innovative technologies and look to technology
supplying institutions instead to implement innovative technologies. 

4.3.1.6 Properties 
The average level of documentation, specificity and protection are higher for innovative NGO's than 
they are for non-innovative NGO's, which is a possible explanation for the smaller influence of the 
local community on the technology choice. The technology is "finished" already and the choice has 
been made. Consultation with the community serves to inform and convince and convince the 
community of the choice, but seems to have no actual influence. 

4.3.1. 7 Contractors 
The arguments of NGO's that motivate their choice for lower levels of intermediateness, process 
composition and prefabrication by the lower capabilities of their contractors are confirmed by the data. 
The majority of NGO's use non-experienced or experienced local contractors, whose knowledge and 
technology have lower levels of intermediateness, process composition and prefabrication. 
Furthermore, data on the acquirement of knowledge and technology by contractors show that non
experienced and experienced contractors are best equipped to use non-innovative technologies because 
of the following reasons: 

~ Familiarity with knowledge ofnon-innovative technologies 
~ High level of cumulativeness concerning innovative technologies which creates barriers to use 

them 
~ High level of specificity of innovative technologies, which creates a barrier 
~ Knowledge of non-innovative technologies is not protected, which encourages its use 

The knowledge and technology acquirement indicators of larger contractors (BUMN-companies, non
local contractors) are better suited for the use of innovative technologies. 
NGO's tend to make a choice for a contractor-type before they choose a technology. The choice for a 
contractor is often motivated by an intention to support the local community and to create employment. 
These motivations lead to the choice of non-experienced and experienced local contractors, which 
subsequently leads to non-innovative technologies. 

4.3.1.8 Research institutes and universities 
Universities are familiar with the local context and have knowledge about innovative technology and 
applications of it within the sector. Cooperation between NGO's and local universities is however not 
widespread. Reasons for this is that NGO's are not aware of the capabilities of local universities. 
Because of this, they often choose to become familiar with the local context through contractors, 
because the can act as implementing partner as well. Consulting other organizations such as 
universities and research institutes is considered a time-consuming activity, while there is a lot of 
pressure from donors to actually build houses. 

4.3.1.9 Government 
The government does not contribute to the increase of knowledge of innovative technologies. By 
employing local contractors, the choice is made for non-innovative technologies. Furthermore, 
feedback to NGO's and other organizations on the local market is minimal. 
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4.3.2 Actor network 

4.3.2.1 Actor knowledge base 
The non-innovative construction process is mostly based on practical knowledge, from NGO's taking 
initiative based upon practical knowledge to the local contractors they employ that work based upon 
practical knowledge. Innovative NGO's combine the theoretical and practical knowledge with more 
interactions with the users than non-innovative NGO's. Large contractors have more theoretical 
knowledge but NGO's prefer smaller, local contractors to big, non-local contractors. Universities 
combine both practical and theoretical knowledge with knowledge of the local context through their 
experience and extensive network. Although this a very useful combination, little cooperation between 
universities and other actors takes place. 

4.3.2.2 Heterogeneity of the sector 
The actors in the sector have varying characteristics concerning the knowledge base, interactions with 
demand, growth rate and innovative trajectories differ, which makes the sector heterogeneous. In the 
entire sector, actors interact with each other and exchange knowledge and information. According to 
the theory described in chapter 2, this heterogeneity should contribute to the innovativeness of the 
sector, which in this case, it does not. A possible explanation for this is that the pressure on both NGO's 
and contractors to deliver houses makes them to take the easy and fast "way out", which in this case is 
building red-brick houses. 

4.3.2.3 Government role 
There is a conflict between the executing and the controlling function of government bodies in Aceh. 
Furthermore, because of an overload of work, the government institutions do not have as much contacts 
and feedback with actors in the sector as would be desirable. 

4. 3. 3 Institutions 

Legal institutions have been specified for the sector and apply to all actors that are involved with the 
construction process. The existence of these specified institutions however is not widely known. The 
building codes formulated by the ministry of public works are often considered to be the only codes, 
while codes made especially for the sector are more specified but unknown. The application of 
specified building codes would stimulate actors in the field to become known and adapt to local 
circumstances. 
Fiscal institutions have been adapted after the tsunami, but still have a constraining effect on the 
implementation of innovative technologies. 
Besides the intention to develop specified and effective institutions, the enforcement of these regulation 
does not seem to have priority. 
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5 Project level 
In this chapter, the factors influencing the diffusion of innovation derived from literature will be 
researched on the project level. By site visits, interviews, desk study and observations, data was 
collected which will be used to see to what extent the factors derived from literature are actually of 
influence on the diffusion of innovative construction technologies in Aceh. Two types of technology 
described in this chapter are considered innovative technologies according to the definition of 
innovative technologies in chapter 2. These innovative technologies are compared to the most common 
non-innovative technology: red-brick houses. By seeing what the content of the theoretical factors is, 
the project level characteristics of innovative technologies can be determined. 

5.1 Steel frame transitional shelters - IFRC 

The International federation of the red cross (IFRC) constructs temporary shelters in Aceh that serve as 
a transition between living in tents and living in permanent houses. The decision to build these 
transitional houses was made when the construction of permanent houses took a longer time then 
expected. By December 2005, a year after the tsunami, tsunami victims were still living in tents, which 
made the IFRC decide to start. 

The objective of the concept was: 
"to make available transitional shelter to the affected population currently residing in unsatisfactory 
settlement conditions in tents. 

The proposed solution: 
"to provide a complete shelter kit to implementing partners for a transitional shelter that 

~ will provide improved living conditions for 2-4 years 
~ can be placed on land for temporary settlement 
~ can be rapidly constructed and easily disassembled once permanent houses have been created" 

The concept consists of a steel galvanized frame, easy and quick to assemble and disassemble. The 
frame parts are connected by bolts and nuts to facilitate quick and easy building without electric tools. 
The complete transitional shelter can be built in 1-2 days by 5 persons. The design is earthquake 
resistant and measures are taken to protect the structure against heavy wind. The kit provided consists 
of the following components: 

~ The frame: galvanized steel 
~ Material for walls and floor (included extra wood for door and window frame) : imported pre-

cut timber 
~ Tools 
~ Logistic: delivery on site 
~ Technical support: training assistance and technical documents 
~ Financial support: training assistance and technical documents 
~ Financial support: labor payment (350.000 Rp per unit + 200.000 to finalize the gable) 

Kits are delivered to the site, the execution is done by the implementing partners. The task of the IFRC 
is to support the implementing partners to set up a training program for community or contractor 
workers at village level and to control the quality of the construction and the reporting. The 
coordination of the transitional shelter project is done in cooperation with the united nations recovery 
coordinator for Aceh and Nias (UNORC). The UNORC makes contact with implementing 
organizations and arranges everything around the technical aspects of the construction, which is done 
by the IFRC. Pictures of the transitional shelters can be seen in pictures 5.1 - 5.3. 
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Figure 5.1 Galvanized frame transitional shelter 

Figure 5.2 Transitional shelter, wood fill-in in Meuraksa, Banda Aceh 
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Figure 5.3 Transitional shelter, wood fill-in in Shiya Kuala, Banda Aceh 

5.2 Zero to one foundation (ZTOF) 
The philosophy of the Zero to one foundation is to bring victims of terrorism and natural disasters from 
a situation where there is nothing and a great need is present (zero) to a situation where that need is met 
and where the life that was destroyed can be rebuilt (one). This philosophy applies to Aceh. By 
providing tsunami victims who have nothing (zero) with a house (one), they can use that house as a 
starting point to rebuild their lives. 

The ZTOF was founded and is run by Geoff Thwaites, the CEO of a Jakarta-based construction 
company that has been active in the Indonesian construction industry for 30 years. The ZTOF builds 
one type of house and can be used as an implementing partner for NGO's and government institutions. 

The type of house that the ZTOF builds is a house made of prefabricated concrete panels. Prefabricated 
concrete columns are erected into which prefabricated concrete columns slide to function as walls. This 
basic type of house is tested by the Puslitbangkim in Bandung and is earthquake resistant. Adaptations 
in the system are possible in order to build schools, mosques or community centers. By using the 
facilities of the construction company of its founder, a house can be finished within 5 days. The ZTOF 
promises rapid, high quality delivery at high volume combined with a commitment to utilize local labor 
and materials. The ZTOF has executed projects in Nias, an island off the coast of Aceh in cooperation 
with several NGO's. Figure 5.4 shows the houses. 
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Figure 5.4 A ZTOF house under construction 

5.3 Samaritan's purse (SP) 
Samaritans purse is a Christian American NGO that focuses of relief efforts after natural disasters. In 
Aceh, Samaritans purse has projects in both Banda Aceh and Meulaboh. In Banda Aceh, the houses 
that are built are red-brick or "batu-bata" houses. Samaritan's purse has a team of about 5 to 10 
American personnel in Aceh, who work together with local counterparts. The way in which the 
building process is organized is typical for the majority of non-innovative reconstruction in Aceh. 
Figure 5.5 show some red-brick houses. A description of red-brick technology can be found in 
appendix H 
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Figure 5.5 red-brick house under construction 

Figure 5 .6 Red-brick details 

5.4 Project level factors 
In order to determine the factors influencing diffusion of innovation, the factors derived from theory on 
the project level will be discussed below. 

5. 4.1 Economic and relative feasibility 
IFRC: No indications on the size of the budget were made by people interviewed at the IFRC. At the 

time of research however, all projects that had been done until then, were finished within the 
budget. The size of the total budget and the budget per house was decided upon in the head 
office in Geneva, Switzerland. 

ZTOF: The cost of a house is $5500, the cost for logistics $1000 per house, which makes a total of 
$6500. The maximum budget set by the BRR is lower than that price. For that price, a house is 
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guaranteed to be delivered. For the commissioning actor, the budget is therefore always 
sufficient. 

SP The houses that are built by SP are within the budget that was set by the BRR (42 million Rp). 
Determining land titles caused the project to start with a delay, which in the end led to a small 
budget deficit. 

5. 4. 2 Environmental consequences 
IFRC: The only fossil fuel that is used for the construction of the transitional shelters is the fuel for 

the trucks that deliver the kits at the site. There were no other possibilities for transport. The 
wood that is used to fill in the steel frames is imported. The choice for imported wood was 
made to reduce the impact on the local woods in Indonesia, for which logging quotas had been 
reached already. The wood is imported from the USA, Australia and New Zeeland and is 
guaranteed to be legal wood. The timber that is used is impregnated, the environmental 
consequences of this impregnation are not known. 
The transitional shelters are built for a period of two to four years, after this period, the 
shelters can be easily disassembled and the materials can be re-used. 

ZTOF: For the houses that had been built prior to this research, cranes were used that were mounted 
on the trucks that delivered the building materials to the construction site. By using these 
cranes, no extra fuel was used to transport the cranes. Fuel was needed to operate the cranes 
however. For the construction of the ZTOF houses, no environment-damaging materials were 
used. 

SP For the construction of the houses, no environment-damaging materials are used. The cement 
is mixed manually and materials are transport manually on the site. The transport of building 
materials to the site however is done using trucks. 

5.4.3 Capacity building 
IFRC: The IFRC provides the kits, documentation and training. IFRC official have trained 25 local 

trainers, who in their turn train the communities in erecting the houses. When the construction 
process is started, the local trainers do quality control of the construction and reporting. 

ZTOF The supervising engineer trains two people while doing his job, in this way the way of 
administrating and reporting is passed on, as well as the construction management. The 
laborers working on the projects are mainly local. Between 50 and 90 % of the laborers are 
local, the rest is brought in from Java. 

SP The houses are built using local contractors. The reason these contractors are selected is 
because they are familiar with the construction technology chosen (red brick). By working on 
the houses, the capacity and experience of the contractors is enlarged. Actual training of new 
personnel does not take place because this is not necessary. 

5. 4. 4 Selection of overseeing agencies/firms/subcontractors 
IFRC: There are several documents that the implementing partners have to show and requirements 

they have to fulfill . Before the construction process is started, the IFRC and the implementing 
partners sign an agreement. The standard agreement is included in appendix G. 

ZTOF ZTOF is and implementing partner that works in commission of other actors. Because ZTOF 
is contracted itself, it is not involved in selecting subcontractors. 
The level of control within the own organization is very high. Daily reports are sent from the 
site to the main office in Jakarta with progress reports. Besides progress, expected problems 
are indicated and possible solutions are proposed by the overseeing person at the site. The 
donor can monitor the process online. Progress reports are sent to the donor as well, with 
foreseen problems and their proposed solutions. 

SP Contractors offered their service to SP when it became known that SP was planning 
construction. If SP was satisfied about the contractor, new larger contracts were issued. No 
active selection of contractors had been necessary at the time of research 

62 



5. 4. 5 Access to resources 
IFRC All financial resources are drawn from within the IFRC, which is draws resources from the 

185 societies of the red cross and red crescent. For jurisdictional resources, the IFRC has a 
legal department based at the headquarters in Geneva. Both the IFRC and the implementing 
partners are legally bound to the agreement which is signed before construction. 

ZTOF ZTOF has been active in Indonesian construction industry for 30 years and is therefore well 
known with the legal environment. For financial resources, ZTOF depends on the 
commissioning actors. With these actors, ZTOF has had no problems concerning finance . 

SP SP has a budget for their reconstruction efforts in Aceh. This budget was determined in the 
head office. If there would be a deficit on the budget, new resources could be available if 
necessary. 

5. 4. 6 Structures supporting information flow 
IFRC: The contacts between the IFRC and its partners are structured vertically. The IFRC provides 

information in the form of documentation and training to the implementing partners 
ZTOF: The information flow within the organization is a priority. Communication is done through e

mail and phone. If these facilities are not available, and independent satellite system is used. 
SP By visiting the construction site, SP keeps in contact with their contractors and supervises the 

construction. In areas that are far removed from the main office, like the project in Meulaboh, 
a new field office is set up from where construction is supervised. 

5. 4. 7 Personnel availability 
IFRC: There has been no problem with personnel availability. Two types of personnel are needed for 

the construction of the transitional shelters: trainers to train the local communities and laborers 
to erect the actual shelters. Both were amply available. 

ZTOF: The management personnel is supplied for by ZTOF and is available. Through training, the 
management personnel will come from local communities in the future. Laborers to construct 
the houses are amply available because the level of skill required is low. Laborers are paid 
50.000 Rp a day, including lunch. 

SP There have been no problems in finding personnel. Contractors offered their services to SP, 
labor was provided by these contractors after that. 

5. 4. 8 Local technical assistance 
IFRC Local technical assistance is provided by the people trained by the IFRC. The availability of 

these trainers is sufficient. 
ZTOF If technical assistance is needed at the construction site, it is either available in the vicinity of 

the site or will be brought in from the main office in Jakarta. 
SP Because the construction technology used is very common in the area, local assistance is 

widely available. However, the experience that contractors have with this technology is often 
enough not to need technical assistance. 

5.4. 9 Foreign technical assistance 
IFRC There is one construction manager in charge of the entire project. At the start of the project 

this was too little, but as the project proceeded, local people were being trained and the work 
could be handled. 

ZTOF At the main office in Jakarta, construction experts from Australia are available for technical 
assistance. 

SP The coordination of all projects in Aceh is done from the head office in Banda Aceh, where a 
team of Americans work. However, they are generally not available for technical assistance 
because the contractors are expected to be able to finish the job themselves. 
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5. 4.10 Decentralization and participation 
IFRC The coordination or the entire project of transitional shelters in Aceh is centralized in the 

office of the IFRC. However, when the implementing partner has received the kit and the 
laborers have been trained, the coordination is done by the implementing partner.. The 
participation of end-users in the process is big, as they are the ones erecting the transitional 
shelters. 

ZTOF The construction activities are centrally coordinated from the main office in Jakarta. However, 
the communication lines are very short because of the use of modem mass-communication 
means. 

SP The construction projects are centrally coordinated from the Banda Aceh. Projects that are too 
far away from Banda Aceh are coordinated from a field office near these projects. The local 
communities do not participate is the construction of the houses. 

5. 4.11 Timing 
IFRC There were some delays in the construction of the transitional shelters. The availability of 

legal wood was a problem, as well as the long delivery time because it had to be imported 
from overseas. The local communities were not directly satisfied with wooden floors because 
the timber used for the first batch of transitional shelters was of inferior quality. 

ZTOF In past projects on the island of Nias, there have been some delays, but because of flexible 
scheduling and budgeting, all projects were finished on time and within the budget. 

SP Due to land-title issues, the start of the project has been delayed. After the land titles were 
determined however, the schedule is kept. 

5. 4.12 Information systems 
IFRC The documentation used for the construction of the transitional shelters differs in complexity. 

For the local laborers that have to erects the frames and construct the shelters, guidelines for 
constructing are made available through cartoons. Written documentation and more detailed 
guidelines are available in writing as well. Evaluation of the construction takes place by a 
questionnaire issued with the documentation. 

ZTOF The information flow within the organization and from ZTOF to the commissioning actor are 
through modem means of communication as described above. Information flowing to laborers 
is done through learning-by-doing. 

SP The village planning and construction planning is communicated to the contractors through 
documentation before construction starts. When construction is underway, contacts with 
contractors is done by personal and oral contact. 

5. 4.13 Agendas of different actors 
-of the commissioning agency 
IFRC The agenda of the IFRC for the first stage of the projects is to get people out of tents. The 

second stage of the project focuses on people still living in barracks. When these people have 
been used, renters and people living outside their communities will be considered. 

ZTOF The agenda of the ZTOF is to build houses for the victims of the tsunami. 
SP The agenda of SP is to rapidly rebuild the houses of tsunami victims. 

-of the supporting agency 
IFRC The UNORC has the same agenda as the IFRC, stated above. The UNORC started to 

coordinate the project because of the need for houses. According to the Long (2006), the focus 
from the beginning of the reconstruction effort has been on the construction of permanent 
houses. Because the construction of these permanent houses was slower than expected due to a 
shortage of building materials and land ownership issues, people were still living in tents a 
year after the tsunami. If the focus had been on temporary housing from the beginning, the 
pressure on the sector would have been smaller and quality could have been focused on more. 

ZTOF Because ZTOF executes the whole construction process within its own organization, agendas 
of supporting agencies are not applicable. 
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SP SP does not cooperate with other NGO's. Support is received in the form of information from 
government institutions like the ministry of public works. Their agenda is to provide their 
information to NGO' s active in the area. 

-of the contractor 
IFRC The contractors in this case are the implementing partners. Because the transitional shelters 

cannot be adapted, no discussion about the product or process technology is possible. 
ZTOF Because ZTOF executes the whole construction process within its own organization, agendas 

of contractors are not applicable. 
SP The agenda of the contractor is to make as much profit as possible. In one situation, the 

contractor hired by SP had subcontracted the work, after which it was subcontracted again. In 
another situation, inferior construction materials were used. 

-of the end-users 
IFRC Every community of end-users has different desires, the need that is addressed by the 

transitional shelters is that of shelter. Because the shelters are temporary, differing desires are 
set aside easily. 

ZTOF The end-users of the ZTOF are interested in obtaining housing to live in. 
SP The communities that benefit from the houses built by SP want new houses to live in. 

5. 4.14 Financial sustainability 
IFRC The budget for the project has proven to be sufficient. The aim of the project is to erect 20.000 

transitional shelters, which was determined after a survey of people still living in tents and 
barracks. After that amount has been reached, an evaluation will take place of the housing 
needs which could lead to a bigger budget. 

ZTOF The financial plan and the sustainability of these finances is determined by the commissioning 
actors. ZTOF is a non-profit organization. 

SP As managed above, there is fixed budget for the project in Aceh. If necessary, this budget can 
be raised. After the project is finished, an evaluation will be done to see whether budget 
continuation is necessary. 

5.5 Conclusions 

5. 5.1 Capacity building 
There is a difference between the capacity building done by innovative NGO's and non
innovative NGO's. A significant part of the projects of IFRC and ZTOF are determined for 
capacity building. The introduction of a new technology is combined with the introduction of 
new skills in the Jabour force. 

5. 5. 2 Supervision 
Due to the nature of the technologies used by innovative NGO's, strict supervision of the 
contractors is done. The level of supervision done by non-innovative NGO's is lower, due to 
the familiarity of local contractors with these non-innovative technologies. The result of this 
lack of supervision however is that quality of the construction product and process suffers. 

5. 5. 3 Information systems 
The information structures in innovative NGO's are better developed than the information 
structures in non-innovative NGO's. Through documentation, written agreements and modem 
communication equipment, information flows back and forth from innovative NGO's to their 
partners. 
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6 Conclusions and recommendations 

In this chapter, the answers to the research questions stated in chapter two are given. The research 
question was: 

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? 

The research aim that formed the basis for these questions was: 

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. 

In order to answer these questions, the influence of the factors that were derived from innovation 
system theory and were researched in the field. The conclusions are summarized in table 6.1. Based on 
these factors, some trends will be described. The factors influencing diffusion will then be viewed in 
the light of the research aim. Finally, recommendations for the different actors will be formulated based 
on the conclusions. 

6.1 Conclusions 

6.1.1 Summary factors 
Factor Influence on diffusion Description 

· · sedc>W1evell~s.1~~;.~*:?£;';·: ·;;;;, ""'''ri'· ' •. ::.,,., .. , .. ;,.;, . 
~ = ·; ~ '. 

Knowledee and Technoloey 
Intermediateness Positive Innovative NGO's use high levels of 
rangingfrom independent intermediateness, non-innovative NGO's use 
parts to full package lower levels because the community prefers 
assembly this (parawaph 4.2.1.J) 
Composition Not clear Lower levels of composition are chosen 
Composed level of the because of the desires of the community and 
factors labor the relatively low level of skill of the available 
specialization, labor (4.2Jl) 
systematization and 
mechanization 
Prefabrication Positive Innovative NGO's use high levels of 

prefabrication. When lower levels are chosen, 
this is because of the preferences of the 
community and the relatively low skill level of 
labor (4.2.1.1) 

Local context Not clear All NGO's claim to be aware of the local 
context. Based on the same information, 
different choices concerning innovative 
technology are made. It is not clear where these 
decisions were based on. (4.2.2.1) 

Accessibility Positive Intensive contact with other actors increases 
The ease with which the chance for an innovative technology 
knowled~e can be accessed choice.( 4.2.2.1) 
Properties Positive Better documentation and protection facilitates 
Documentation and the diffusion of innovative technologies 
protection of the knowledge (4.2.1.1) 
and technoloev 
Knowledge & Technology Negative In general, local contractors have a relatively 
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of contractor low skill level, there are high barriers for the 
use of innovative technology and there are no 
incentives (4.2.1.2 and 4.2.2.2) 

Knowledge & Technology Positive Local research institutes and universities have 
of Res. Inst and universities knowledge of both innovative technologies and 

the local context, which has a positive 
influence on the diffusion of innovation 
(4.2.2.3) 

Knowledge & Technology Negative The government does not play the central role 
of government in the reconstruction process that it would like. 

It's knowledge and technology is not 
transferred (4.2.1.4 and 4.2.2.4) 

Actor network 
Actor knowledge base Broad base is positive Innovative organizations have a knowledge 

base ranging from theoretical to practical 
knowledge (4.2.2) 

Heterogeneity of the sector Negative Although the sector has a high level of 
heterogeneity, the level of innovativeness is not 
as high (4.2.2) 

Government role Negative The government is not aware of what is 
happening in the sector (4.2.2) 

Institutions 
Institutions Not clear Although there are specific institutions present, 

application and enforcement lacks (4.2 . . .. ; # 

. ,.. .. 
Capacity building Positive Innovative NGO's spend much time and 

money on capacity building through training 
and learning-by-doing (5.4.3) 

Supervision Positive Innovative NGO's have higher levels of 
supervision (5.4.4 and 5.4.10) 

Information systems Positive Innovative NGO's have information systems 
that are equipped to transfer knowledge and 
technology to low-skilled labor and actors 
(5.4.12) 

Table 6.1 Summary influencing factors 

6.1. 2 Trends 

6.1.2.1 Communities versus innovation 
The desires and skills of the community are an important argument for non-innovative NGO's to use 
traditional technologies instead of innovative technologies. Non-innovative NGO' s are familiar with 
innovative technologies and aware of its applications but the reluctance of communities and the low 
level of skill of labor hold them from using innovative technologies. The desired rapid reconstruction 
and the pressure to perform from donors makes them choose for traditional technologies. Innovative 
NGO' s have overcome this reluctance and lack of skill by spending time and money on capacity 
building of labor and explaining communities the reasons for innovative technologies, as is seen in the 
cases studies on the project level. Both innovative and non-innovative NGO's consult the community 
before projects are started, but different choices are made on the basis of these consultations. Applying 
the technology to the desires and capabilities of the local community is considered difficult and 
time-consuming by non-innovative NGO's because they have knowledge of innovative technologies 
but can not match this with knowledge of the local context while innovative NGO's do not have this 
problem. The method of community consultation seems to be of influence on the decisions made. 
Actors in the sector that possess both knowledge of innovative technologies as well as knowledge of 
the local context are the Indonesian universities in the sector. The role of universities in the sector is 
small, which is possibly caused by the hurry ofNGO's to perform. The knowledge base of universities 
ranges from practical to theoretical and its knowledge of the local context could reduce the 
reluctance of communities against innovative technologies. 
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The case studies on the project level illustrate that the use of innovative technologies brings more 
supervision and with that a higher quality than the choice for traditional technologies. 
The dilemma that many NGO's face is either a speedy reconstruction that pleases donors and 
communities or a slower one that might be more sustainable in the earthquake-prone province of Aceh. 

6.1.2.2 Government role 
The role of the Indonesian government in the sector is considered too small by many actors, this is 
demonstrated by the difficulty in acquiring information from the government. Although the 
government can influence many aspects of the construction process, it more often constrains the 
reconstruction than helping it forward. The backlog in work reduces the ability of government 
institutions to effectively push the reconstruction process where needed. The decent institutions that are 
present in the sector are not promoted nor enforced by the government. The implementation of 
innovative technologies brings more work than using traditional technologies. Incentives from the 
government could be useful to promote the use of innovative technologies but they are not available. 

6.1.2.3 Universities 
Innovative technologies have problems implementing their innovative technologies because of the 
preference of the community for traditional construction methods. This lack of local context is the 
same reason why so many NGO's opt for traditional technologies. Innovative organizations lack 
knowledge of the local context and actors from the local context lack the knowledge of innovative 
technologies. A positive exception here are the Indonesian universities in the sector. These universities 
have knowledge of both the local context and innovative technologies, which could be a great 
supplement to many organizations. 

6.1. 3 Sustainable and appropriate reconstruction 

Although the research aim states that an understanding of diffusion and implementation is aimed at, the 
underlying question is whether the diffusion of innovative technologies contributes to a sustainable and 
appropriate reconstruction. 
Among many actors in the sector, the perception exists that a sustainable reconstruction is opposed 
to an appropriate one. In general, when communities in Aceh are asked which technology they deem 
appropriate, they answer "red brick", because that is what is familiar. Red brick houses however are 
often badly constructed and vulnerable to earthquakes. In the tsunami, red-brick houses did not prove 
strong enough. The perception exists that innovative technologies are sustainable and not appropriate 
while non-innovative technologies are appropriate but not sustainable. 
In order to overcome this problem, two things can be done: making innovative technologies appropriate 
or making non-innovative technologies sustainable. The first can be achieved by capacity building and 
efficient interaction with communities. The second can be done by improving the traditional building 
methods. The NGO Buildchange has a project that attempts to do the second: by teaching contractors to 
correctly install reinforcement bars and moisturizing bricks before construction, the strength of a 
construction can improve by approximately 40%. 
If sustainability and appropriateness can be combined, innovative technologies can have a 
positive influence on the reconstruction process. 

6.2 Recommendations 

The recommendations flowing from the conclusions formulated above, are summarized in table 6.2 

Short term Interaction with communities in order to explain the 
advanta es of innovative technolo ies 

short term If traditional technologies are chosen, make sure it is 
constructed correctl throu 
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Middle long term 

Middle long term 

Contractors 

Short term 

Long term 

Short term 

Middle long term 

Table 6.2 Recommendations 

Spend time and money on capacity building of 
contractors 
Use universities to complement lack of local context 

Remove backlog in work in order to be more flexible 
where needed 
Enforce laws and regulations in the sector 

Promote the use of innovative technologies 
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Appendix A 

Terner & Turner factors 

The relevant factors are: 
1.a) A composite process: It should be realized that industrialization is a composite process which 

consists of several elements: the systemization of products, the specialization of labor, marketing, 
and the mechanization of production. 

l .b) Increasing risk: knowledge about the varying levels of risk involved in the industrialization, 
caused by the different context 

1.c) Partial industrialization: the identification and the recognition of the varying levels of risk 
concerned with varying levels of industrialization, ranging from low-risk partial strategies to 
higher risk, full scale strategies. 

l .d) Influence of context: The context in developing is different which means that it may cause 
increasing cost when failure occurs e.g. The knowledge of the different context and the knowledge 
of the consequences of these differences is crucial for a successful industrialization. 

1.e) Intermediate technologies: Where partial industrialization is concerned with the process of 
making homes, the product that is used in the process is of importance as well. For low-income 
houses, solutions should lie midway between the unrelated, uncoordinated and often incompatible 
building components and the highly systemized and sophisticated "packages" of room- and house 
sized modules that typify the "heavy" building systems of industrialized nations. Intermediate 
technologies are often characterized by a coordinated, simple and non-assembled system of 
components that can not only be used by professionals but also by self-help builders who have no 
prior experience in construction. 

1.t) Transitional technologies. 1n accordance with the factor above, transitional technologies 
concerns systems which can be industrialized without changes in the component configuration. 
Such technologies may at first be partially industrialized, but may later be fully industrialized, 
while the same components are still used. It is critical that earlier and later versions of the 
components are compatible. 

J .g) Indirect industrialization: Since the building process is a vast and complex process, it is 
impossible to industrialize it all at once. Indirect industrialization is therefore a strategy more 
suitable for the low-income housing sector. 

l .h) Social costs: Improving housing quantity, quality and economy does not exist in a social 
vacuum. The knowledge of the social costs that the construction of low-income housing entails is 
crucial for a successful innovation process. 

Payne factors: 

2.a) Cutting back on material use 
2.b) Enhancing the performance of indigenous building materials 
2.c) Purchase or site manufacture of elements 
2.d) Intermediate technology approach 

Composition of overlapping factors: 

• product and process technology 
• Intermediateness of technology (factors le, le, lg, 2d) 
• Compositeness of the process (factor la) 
• Transitional nature of the process (factor lt) 
• Purchase or site manufacture of elements (factor 2c) 

• The technological local context (lb, 2a and 2b) 
• The risk (factor I b) 
• The cutting back of material use (2a) 
• The performance of indigenous building materials (factor 2b) 

• The social local context (factors ld and lh) 
• The context (factor ld) 
• The social costs (factor lh) 



Summary influencing factors 

Level of ae:irregation Concept Factors Literature background 
International level Factors directly International policy Nelson and Winter 

influencing diffusion promoting the diffusion (1982), Nosi (1993) 
of innovations Freeman (1989), 
International policy Dahlman & Nelson 
constraining the (1995) 
diffusion of 
innovations 

National level Factors directly National policy 
influencing diffusion promoting the diffusion 

of innovations 
National policy 
constraining the 
diffusion of 
innovations 

Sector level Sectoral system of Knowledge and Malerba (2004), Terner 
innovation technology & Turner (1972), 

Actors and networks Payne (1984) 
Institutions 

Sector-specific factors Intermediateness Terner & Turner 
influencing diffusion Transitional nature (1972), Payne (1984) 

Purchase or on site 
manufacture of 
elements 
Performance of 
indigenous building 
materials 

Project level Project level factors Economic feasibility Gow and Morse (1988) 
Environmental 
consequences 
Personnel availability 
Technical assistance 
Participation and 
management success 
Timing 
Information systems 
Agenda compatibility 
Sustainability 

Sector-specific factors Intermediateness Terner & Turner 
influencing diffusion, Transitional nature (1972), Payne (1984) 
project level Purchase or on site 

manufacture of 
elements 
Performance of 
indigenous building 
materials 
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Appendix B - Operationalisation 

Operationalisation l\1easure1nent(ind) 
Sector level 
Knowledge and Characteristics of the Sector-specific Inter1nediateness of Knowledge of inter1nediate Open (I) 
technology knowledge content factors the technology technologies 

Degree of intermediateness 5-point scale (2) 
of technologies 

Co1npositeness of the Syste1natization Knowledge of syste1nized open (3) 
process technologies 

Use syste1nized 5-point scale (4) 
technologies 

Specialization of Knowledge of labor Open (5) 
labor specialization 

Actual specialization of 5-point scale (6) 
labor 

l\1arketing Knowledge about open (7) 
1narketing 
Use of1narketing 5-point scale (8) 

l\1echanization Knowledge of open (9) 
1nechanization 
Actual degree of 5-point scale ( l 0) 
1nechanization 

Transitional nature of Co1npatibility of ele1nents 5-point scale ( 11) 
the process 
Purchase or site Knowledge of ele1nent Open (12) 
1nanufacture of 1nanufacturing 
ele1nents Actual purchase or site 5-point scale (13) 

1nanufacturing of ele1nents 
Local context History in the Earlier activities in the No (14) 

region region Yes-open 
History in si1nilar Earlier activities in si1nilar No (15) 
circu1nstances circu1nstances Yes-open 
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Technological local Product technology Familiarity with local No (16) 
context construction materials Yes-open 

Process technology Familiarity with local No (17) 
building process Yes-open 

Social local context Knowledge of Pre-construction research No (18) 
social environment Yes-open 
of building process 
Actual influence on Social program together No (19) 
social environment with construction project Yes-open 
of building process 

Characteristics of the Accessibility of Origin of information Demand-side (20 
knowledge knowledge actors 
acquirement Supply side actors 

Technology supporting 
and regulating 
institutions 
Technology supplying 
institutions 
Own information 

Difficulty in acquiring information 5- point-scale (21) 
Cumulativeness Position in information process First hand (22) 

(own information) 
First hand (own 
information found in 
cooperation with 
partner) 
Second hand (from 
information source 
directly) 
Third hand and further 
(indirectly) 

Properties Documentation Documentation of knowledge 5-point-scale (23) 
Specificity Sector-specificity 5-point scale (24) 

Technological Opportunities in product technology No (25) 
opportunities Yes-open 
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Opportunities in process technology No (26) 
Yes-open 

Appropriation Protection of Protection of own knowledge No (27) 
knowledge Yes-open 

Protection of acquired knowledge No (28) 
Yes-open 

Actors and networks Actors in the sector Position in construction process Initiative (29) 
Finance 
Program 
Design 
Execution 
Post-construction 

Type of actor Demand-side (30) 
actors 
Supply-side actors 
Technology supporting 
and regulating 
institutions 
Technology supplying 
institutions 

Size Employees (31) 
Budget (32) 

Projects Number How many projects in 
Aceh (33) 

Size Number of houses per 
project (34) 
Project budget (35) 

Location Geographical location 
(36) 
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Actor knowledge Characteristics Theoretical (37) 
base knowledge derived 

from theory 
Theoretical knowledge 
derived from practice 
Practical knowledge 
derived from theory 
Practical knowledge 
derived from practice 19 

Actor-specific Interactions with Occurrence number (38) 
interactions with users Type of interaction open (39) 
demand 
Actor histories Actor history "Age" of actor years (40) 

Actor sector- Time in sector Years (41) 
specific history Total number of projects in sector Number (42) 

Differential rates and Rate of Use of innovative technologies Relative number (43) 
trajectories of innovation of projects 
innovation and Trajectory of Origin of aforementioned innovative technologies Own development (44) 
growth in actors innovation Other actors 

Rate of growth Projects Growth in projects (45) 
over the sector-specific 
history of the actor 

Budget Growth in budget ( 46) 
over the sector-specific 
history of the actor 

Employees Growth in (47) 
employees over the 
sector-specific history 
of the actor 

Trajectory of Pattern of growth To be deduced (48) 
growth from rate of growth 

19 more answers possible 
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Relationships Actor which is Nature of relationship Client (49) 
between actors related Supplier 

Financier 
Contractor 
Commisioner 
Consultant 
Other cooperation 

Nature of knowledge transferred Open (50) 
Intensity of relationship Frequency of (51) 

contact 
Institutions legal institutions Building codes Description 

Building laws Description 
Regulations Description 

fiscal institutions Import laws Description 
financial institutions Budget limitations Description 

Project level 
General factors Economic feasibility Absolute feasibility Profitability 
influencing diffusion of Relative feasibility Profitability compared 
innovation to local circumstances 

Environmental Use of fossil fuels Relative amount 
consequences Use of non-replaceable building materials Relative amount 

Use of environment-damaging building materials Relative amount 
Net result for the local environment Comparison with 

situation in which 
project would not have 
taken place 

Institutional realities Capacity building Administrative capacity building Description 
Organisational capacity building Description 
Training of workers Description 

Selection of Selection process Description 
overseeing Level of control Description 
agencies I firms 
Access to Jurisdictional resources Description 
resources Resources from agencies responsible for development Description 
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Structures Horizontal (e.g. between partners) Description 
supporting 
information flow 

Personnel availability Availability of Management level Amount available 
appropriately compared to amount 
skilled workers needed 

Work level Amount available 
compared to amount 
needed 

Technical assistance Local technical Availability of local technical assistance Amount available 
assistance compared to amount 

needed 
Quality of local assistance Descriotion 
Value added of local technical assistance20 Descriotion 

Foreign technical Availability of foreign technical assisance Amount available 
assistance compared to amount 

needed 
Quality of foreign assistance Descriotion 
Value added of foreign technical assistance21 Description 

Decentralization and Level of decentralization of project Organisational 
participation structure 

Participation of local people or end-users in the process Descriotion 
Timing Delays during start-up and project identification Description 

Delays during project implementation Description 
Inaooropriate time ohasing of project activities Description 

Information systems Method of information provision to actors in the proiect Descriotion 
Complexity of information provided to actors Description 
Evaluation of information system Descriotion 

Agenda compatibility Agendas of Agenda of the commissioning agency Description 
different project Agenda of supporting agency Description 
actors Agenda of project designer Description 

Agenda of contractor Description 

20 This is not an economic variable, but a qualitative comparison between the situation in which technical assistance was provided and if it would not have been provided 
21 idem 
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I Agenda of end-user Description 
Agenda incompatibility problems Description 

Financial Overall financial sustainability of the commissioning actor Description I yearly 
Sustainability report 

Contribution of the project to the overall financial sustainability Description 
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Appendix C Transformation Indicators to questions 

indicator question indicator question 
S1 14b S26 20 
S2 14a S27 2Sa 
S3 1Sb S27 2Sb 
S4 1Sa S28 26a,b 
SS 16b S29 4 
SS 16c S31 2 
S6 16a S32 3 
S9 17b S33 9a 
S9 17c S34 9c 
S10 17a S3S 9d 
S11 1Sa S36 9b 
S12 18b S37 27 
S13 18a S38 28a,b 
S14 8 S39 28c 
S1S s S40 1 
S16 10 S41 s 
S17 11 S42 s 
S18 12 S43 21a,b 
S19 13 S44 21c,d 
S20 29 S4S 6a 
S21 29 S46 6b 
S22 22 S47 6c 
S23 23 S49 7 
S24 24 sso 7 
S2S 19 SS1 7 



Appendix D Questionnaire 

Survey post-disaster reconstruction sector 

General 

Name 
Organisation name ........ . ........... .. ............. .... .. ......... . . . ... ... . .. .. .. . 
Function within organisation .. . ... .. . .. .. . .. ... . .. . .. .. .. .. . .. . .... . ..... . ...... . ...... . .. .... . 
Contact address ..... . . .. .. . . . ....... . .. . .. .. .. .. . .. . . .... . . ...... ....... .. .. ..... . 
Phonenr. 

Your Organisation 

1. When was your organisation established? 

2. How many people does your organisation employ? 

3. What is the annual budget of your organisation? 

4. How would you describe your organisation's function in the construction process according to the 
categorisation below (please tick of appropriate answers, multiple answers are possible)? 
D Initiative 
D Financing 
D Formulating or contributing to the terms ofrequirements 
D Design 
D Execution of the construction 
D Post-construction activities 

Projects in disaster areas 

5.What is your organisations experience concerning building projects in disaster areas in general? 

Number of years: 
Number of projects: 
Type of projects (residential building, public buildings, offices, religious buildings, etc.): 

6a. If your organisation has been active in disaster areas for a longer period of time, please indicate the 
number of projects per calendar year. 
6b. Please indicate the total budget for these projects per calendar year 
6c. Please indicate the number of employees actively involved in building projects in disaster areas. 
If you do not have the exact numbers, please fill out an estimate 

Year 
2005 
2004 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 

Nr. of projects Nr. of em lo ees 

7. Does your organisation cooperate with other organisations m their building projects in disaster 
areas? 
D Yes 
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D No 

If yes, please indicate what kind of organisations these are, how often your organisation has contact 
with them each month and the nature of the information which is exchanged during these contacts. 

Organisation Cooperation Nr. of contacts Nature of information exchanged 
(tick oft) each month 

Users 
Suoolier 
Donor 
Contractor 
Government 
Consultant 
Other NGO 
Other 

Projects in Aceh 

8. What is your organisations history concerning building projects in Aceh in particular? 

a. Number years/months: 
b. Number of projects: 

9. What are your current activities in Aceh? 
a. Number of projects: 
b. Geographical location of these projects: 
c. Number of houses: 
d. Budget: 

lOa. Is your organisation familiar with the building materials traditionally used for houses in Aceh? 
D Yes 
D No 

lOb. If yes, how did your organisation become familiar with these building materials 

11 a. Is your organisation familiar with the way houses are traditionally constructed in Aceh the 
building process)? 
D Yes 
D No 

I lb. If yes, how did you become familiar with this process? 

12. Did your organisation do a pre-construction survey among the local people to become familiar with 
local circumstances? 
D Yes 
D No 

13a. Is there a social program related to your organisation 's building projects, like economic 
development of the community, capacity building, etc.? 
D Yes 
D No 

13b. If yes, what does this social program entail? 

Technology 

l 4a. What would you call the nature of prefabrication of the building technology your organisation uses 
on a 5-point-scale? 
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D 1. Traditional part-by-part construction (e.g. masonry with burnt bricks) 
D 2. In between 1and3 
D 3. Use of some prefabricated elements (e.g. prefabricated concrete structural elements) 
D 4. In between 3 and 5 
D 5. Full-package assembly 

14b. Why does your organisation use the technology of this nature? 

l 5a. On a 5-point scale, to what extent are the building materials (e.g. stones, timber, concrete 
reinforcing) your organisation uses systemised? 
D I. Every component is different and incompatible 
D 2. In between 1and3 
D 3. Some components are identical and fully compatible, some are different and incompatible 
D 4. In between 3 and 5 
D 5. All components are identical and fully compatible 

l 5b. Why did your organisation choose the technology with this level of systemisation? 

16a. On a 5-point scale, to what extent are the labourers working on your project specialised for their 
task? 
D 1. Every labourer works on every task, in every phase of the building process 
D 2. In between 1and3 
D 3. Labourers have several different tasks in one building phase, but do not operate in other phases 

of the building process 
D 4. In between 3 and 5 
D 5. Every labourer has only one specific task 

16b. Why did your organisation choose for this way of dividing the building process over the 
labourers? 

l 6c. What other possibilities do you see to divide the building process over the labourers? 

l 7a. To what extent is the building process in your organisation's project(s) mechanised? 
D 1. Everything is done by manual labour 
D 2. In between 1and3 
D 3. Some processes are done using manual labour, some using machinery 
D 4. In between 3 and 5 
D 5. All processes are done with the use of machinery 

l 7b. Why did your organisation choose for the level of mechanisation as you mentioned it in question 
2la? 

17 c. What other possibilities do you see for reducing the amount of manual labour and increasing 
labour done by machines in your projects? 

l 8a. Does your organisation purchase their elements or does your organisation manufacture them on
site? 
D 1. All elements are manufactured on the building site 
D 2. In between 1 and 3 
D 3. Some elements are manufactured on site, some are purchased 
D 4. In between 3 and 5 
D 5. All elements are purchased 

l 8b. What is your knowledge on the manufacturing of elements yourself? 

19. What kind of opportunities do you see for the improvement of the building materials your 
organisation is working with? 

20. What kind of opportunities do you see for the improvement in the way the building process is 
conducted in your organisation's projects? 
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2la. In how many of your organisation's building projects do you use innovative technologies? 

21 b. If your organisation uses innovative technologies, please briefly describe them. 

21 c. How did your organisation come in contact with these innovative technologies? 
o Own development 
D Obtained from other organisation 

21 d. If obtained from other organisation, please specify this organisation 

Information 

22. How would you describe the information your organisation is working with? 
D First hand knowledge, obtained by your own organisation 
o First hand knowledge, obtained by your own organisation in cooperation with another organisation 
o Second hand knowledge (obtained from the original producer of information) 
o Indirectly obtained 
D Public information 

23 . How is the information your organisation is working with documented? 
D 1. Not documented, information is known by the people it concerns 
D 2. In between 1 and 3 
D 3. Some information is documented, some is only known by the people it concerns 
D 4. In between 3 and 5 
D 5. All information is documented 

24. To what extent is the information your organisation is working with specific for its activities 
o 1. General information 
o 2. In between I and 3 
D 3. Information on building projects, but not in disaster areas, or vice-versa 
D 4. In between 3 and 5 
o 5. Specific information on building projects in disaster areas 

25a. Is your organisations own information concerning the building projects protected by patents or 
similar restrictions? 
D Yes 
D No 

25b. If yes, what are these restrictions? 

26a. Is the information your organisation acquired from other organisations protected by patents or 
similar restrictions? 
D Yes 
D No 

26b. If yes, what are these restrictions? 

27. What is the nature of the information your organisation works with? 
D Theoretical knowledge derived from theory 
D Theoretical knowledge derived from practice 
D Practical knowledge derived from theory 
D Practical knowledge derived from practice 

28a. Does your organisation consult with the users of your organisation's product, i.e your 
organisation's buildings, services, materials, etc.? 

28b. How often do these consultations take place? 

28c. How is this consultation organised (e.g. visit, interviews, through representatives, etc.) 
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29. From whom does your organisation get information needed for their building projects and how 
difficult is it to acquire this information (multiple answers are possible)? 

Difficulty of obtaining information 

Origin of information Very Easy Medium Difficult Very 
easy difficult 

Demand-side actors (e.g. otherNGO's, 
future users, donors, etc) 

Supply-side actors (e.g. Contractors) 

Supporting and regulating organisation 
(e.g. government, branch organisations) 

Technology supplying institutions 
(Universities, research institutes) 

Own information 
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Survey untuk Sektor Rekonstruksi Pasca-Bencana 

Um um 

Nama 
Nama Organisasi 
Fungsi Organisasi 
Alamat kontak 
No. telepon 

Organisasi Anda 

l. Kapankah organisasi anda didirikan? 

2. Berapakah jumlah karyawan yang bekerja dalam organisasi anda? 

3. Berapakah anggaran tahunan organisasi anda? 

4. Deskripsikanlah bagaimana dan apa fungsi organisasi anda dalam proses konstruksi berdasarkan 
kategori-kategori di bawah ini (mohon berikanlah tanda cawang pada jawaban yang sesuai, jawaban 
boleh lebih dari satu) 
D Studi Awal/Studi Kelayakan/Perencanaan 
D Keuangan 
D Penyusunan Usulan Proposal Teknis 
D Perancangan 
D Pelaksanaan 
D Pemanfaatan dan pemeliharaan 

Proyek-proyek di daerah bencana 

5.Apakah organisasi anda memiliki pengalaman berkaitan dengan proyek-proyek bangunan di daerah 
bencana secara umum? 

Jumlah tahun: 
Jumlah proyek: 
Tipe proyek (bangunan hunian, bangunan publik, perkantoran, bangunan peribadatan, dll.): 

6a. Apabila organisasi anda secara aktif telah bergerak di daerah bencana dalam periode waktu yang 
Jebih Jama, mohon dituliskan jumlah proyek per tahun kalendar 
6b. Mohon dituliskan jumlah total anggaran setiap proyek per tahun kalendar 
6c. Mo hon dituliskan jumlah karyawan yang terlibat secara aktif dalam proyek bangunan daerah 
bencana. 
Apabila anda tidak memiliki data akurat, mohon dituliskan dalam perkiraan 

Tahun Jumlah Proyek Jumlah total an1rn:aran Jumlah karyawan 
2005 
2004 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 
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7. Apakah organisasi anda bekerja sama dengan organisasi lain dalam proyek bangunan mereka di 
daerah bencana? 
D Ya 
D Tidak 

Jika Ya, mohon dituliskanjenis organisasi tersebut, seberapa sering organisasi anda berkomunikasi 
dengan organisasi tersebut setiap bulannya dan sumber informasi yang diberikan setiap berkomunikasi 

Organisasi Kerja sama( mohon Jumlah Jenis informasi 
dicawang) komunikasi 

yang dilakukan 
per bulan 

Klien 
Suoolier/Leveransir 
Penyedia Dana 
Kontraktor 
Penguji Hasil 
Pelaksanaan 
Konsultan 
Lainnya 

Proyek-Proyek di Aceh 

8. Apakah organisasi anda secara khusus memiliki pengalaman berkaitan dengan proyek-proyek 
bangunan di Aceh? 

a. Jumlah tahun/bulan: 
b. Jumlah proyek: 

9. Apakah kegiatan proyek anda yang tengah berlangsung di Aceh saat ini? 
A Jumlah proyek: 
b. Lokasi proyek: 
c. Jumlah rumah: 
d. Anggaran: 

1 Oa. Apakah organisasi anda mengenal bahan-bahan bangunan yang umumnya digunakan untuk 
rumah-rumah Aceh? 
D Ya 
D Tidak 

lOb. Bila ya, bagaimana cara organisasi anda mengenal bahan-bahan bangunan tersebut? 

1 la. Apakah organisasi anda mengetahui bagaimana umumnya proses pembangunan rumah-rumah 
Aceh? 
D Ya 
D Tidak 

11 b. Apabila ya, dengan cara bagaimana organisasi anda mengetahui proses terse but di atas? 

12. Apakah organisasi anda melakukan survey pra-konstruksi kepada penduduk lokal untuk 
mengetahui kondisi daerah tersebut? 
D Ya 
D Tidak 

13a. Apakah organisasi anda juga melakukan program sosial yang terkait dengan pelaksanaan proyek, 
sebagai contoh : program pemberdayaan ekonomi masyarakat, pemberdayaan masyarakat, dsb? 
D Ya 
D Tidak 
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13b. Bila ya, bagaimana program sosial tersebut dipertanggungjawabkan? 

Teknologi 

14a. Sumber teknologi apakah yang digunakan organisasi anda untuk mencetak bahan bangunan, 
berdasarkan kisaran 1-5 kategori di bawah ini? 
D 1. Konstruksi tradisional (bata) 
D 2. Antara jawaban I dan 3 
D 3. Penggunaan bahan bangunan rakitan (e.g. beton cetak) 
D 4. Antarajawaban 3 dan 5 
o 5. Full-package assembly (dirancang secara keseluruhan di pabrik) 

14b. Mengapa organisasi anda menggunakan cara tersebut untuk mencetak bahan bangunan? 

I 5a. Berdasarkan kisaran 1-5 kategori di bawah ini, dengan cara bagaimanakah bahan bangunan yang 
dihasilkan organisasi anda dikombinasikan dengan bahan bangunan lain? 
D 1. Setiap komponen berbeda dan tidak dapat dikombinasikan dengan bahan lain 
o 2. Antarajawaban I dan 3 
D 3. Beberapa komponen identik dan mudah dikombinasikan dengan bahan lain, beberapa komponen 

yang lain berbeda dan tidak dapat dikombinasikan dengan bahan lain 
D 4. Antarajawaban 3 dan 5 
o 5. Semua komponen identik dan dapat dikombinasikan dengan bahan lain 

15b. Mengapa organisasi anda memilih untuk menggunakan teknologi tersebut untuk bahan bangunan? 

16a. Berdasarkan kisaran 1-5, bagaimanakah anda menggambarkan keahlian pekerja dalam proyek 
anda? 
D 1. Setiap pekerja dapat melakukan berbagai macam pekerjaan dalam setiap tahapan pembangunan 

proyek 
D 2. Antarajawaban I dan 3 
o 3. Pekerja memiliki tugas yang berbeda dalam satu tahapan pembangunan, namun tidak bekerja 

dalam tahapan yang lain 
D 4. Antarajawaban 3 dan 5 
D 5. Setiap pekerja hanya memiliki satu keahlian khusus 

16b. Mengapa organisasi anda membedakan keahlian pekerja dalam setiap tahapan pembangunan 
proyek? 

16c. Menurut anda, adakah kemungkinan lain untuk membedakan keahlian pekerja dalam tahapan 
terse but? 

l 7a. Dengan cara apa proses pembangunan proyek organisasi anda dikerjakan? 
D I. Dikerjakan secara manual oleh pekerja 
D 2. Antara jawaban I dan 3 
D 3. Gabungan antara mesin dan manual 
D 4. Antara jawaban 3 dan 5 
o 5. Dikerjakan seluruhnya dengan mesin 

I 7b. Mengapa organisasi anda menggunakan cara mekanisasi tersebut di atas? 

I 7c. Adakah kemungkinan lain untuk mengembangkan mekanisasi proses pembangunan tersebut? 

I 8a. Apakah organisasi anda membeli komponen bangunan atau membuat komponen bangunan 
tersebut di lapangan? 
D 1. Seluruh komponen dikerjakan di lapangan 
D 2. Antara jawaban I dan 3 
D 3. Beberapa komponen dikerjakan di lapangan, sedangkan beberapa komponen lain dibeli 
D 4. Antara jawaban 3 dan 5 
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D 5. Seluruh komponen bangunan dibeli 

18b. Apakah anda memiliki pengetahuan tentang cara merakit komponen bangunan? 

19. Apakah anda melihat peluang atau kemungkinan untuk meningkatkan kualitas dari komponen 
bangunan yang organisasi anda kerjakan? 

20. Apakah anda melihat peluang atau kemungkinan untuk peningkatan kualitas proses pembangunan 
dari proyek yang dikerjakan organisasi anda? 

21 a. Berapa jumlah proyek bangunan yang dikerjakan oleh organisasi anda yang menggunakan inovasi 
teknologi? 

21b. Apabila organisasi anda menggunakan inovasi teknologi, mohon dijelaskan secara ringkas. 

21 c. Bagaimana organisasi anda mendapatkan informasi ten tang inovasi teknologi terse but? 
D Hasil pengalaman di lapangan 
o Didapatkan melalui organisasi lain 

21 d. Apabila informasi tersebut didapatkan dari organisasi lain, mohon dituliskan nama organisasi 
tersebut secara rinci 
lnformasi 

22. Bagaimanakah organisasi anda mendapatkan sumber informasi? 

D Pengetahuan dari sumber pertama, didapatkan oleh organisasi anda 
D Pengetahuan dari sumber pertama, yang didapatkan oleh organisasi anda bekerja sama dengan 

organisasi lain 
D Pengetahuan dari sumber lain (yang didapatkan dari sumber informasi pertama) 
D Secara tidak langsung 
D Informasi publik 

23. Bagaimanakah informasi tersebut di atas didokumentasikan? 
D 1. Tidak didokumentasikan, informasi hanya diketahui pihak yang berkepentingan 
D 2. Antara jawaban l dan 3 
D 3. Beberapa informasi didokumentasikan, beberapa informasi lain hanya diketahui oleh pihak yang 

berkepentingan 
o 4. Antara jawaban 3 dan 5 
D 5. Seluruh informasi didokumentasikan 

24. Apakah informasi yang didapatkan berkesesuaian dengan tujuan dan aktivitas organisasi anda? 
D 1. Informasi umum 
D 2. Antarajawaban 1dan3 
D 3. lnformasi tentang proyek bangunan tapi tidak berkaitan dengan daerah bencana atau sebaliknya 
D 4. Antara jawaban 3 dan 5 
D 5. Informasi yang khusus berkaitan dengan daerah bencana 

25a. Apakah informasi yang didapatkan organisasi anda berkaitan dengan proyek bangunan dilindungi 
oleh paten atau batasan-batasan lain yang serupa? 
D Ya 
D Tidak 

25b. Bila ya, apakah batasan-batasan tersebut? 

26a. Apakah informasi yang didapatkan organisasi anda dari organisasi lain dilindungi oleh paten atau 
batasan-batasan lain yang serupa? 
D Ya 
D Tidak 

26b. Bila ya, apakah batasan-batasan tersebut? 

19 



27. Dari sumber manakah informasi yang didapatkan organisasi anda? 
O Pengetahuan teoritis yang didapatkan dari teori 
o Pengetahuan teoritis yang didapatkan dari pengalaman di lapangan 
o Pengetahuan praktis yang didapatkan dari teori 
o Pengetahuan praktis yang didapatkan dari pengalaman di lapangan 

28a. Apakah organisasi anda melakukan konsultasi dengan pengguna produk perusahaan anda (sebagai 
contoh produk organisasi anda: bangunan, bahan bangunan, pelayanan dan pengawasan) 

28b. Seberapa seringkah konsultasi ini berlangsung? 

28c. Bagaimanakah cara konsultasi ini dilakukan? (contoh :kunjungan, wawancara, melalui perwakilan, 
dll.) 

29. Dari pihak manakah organisasi anda mendapatkan informasi yang diperlukan dalam pengerjaan 
proyek bangunan dan bagaimana tingkat kesulitan untuk memperoleh informasi tersebut? Gawaban 
lebih dari satu dimungkinkan) 

Tingkat Kesulitan Memperoleh Informasi 

Sumber Informasi Sangat Mudah Se dang Sulit Sangat 
mudah suli 

0 Pemrakarsa (pengguna, NGO/LSM, 
lembaga donor, dll.) 

0 Pelaksana (kontraktor, lembaga 
pelaksana, di!.) 

0 lnstansi Teknis Terkait dan 
Penyedia Teknologi (pemerintah, 
organisasi induk, dll.) 

0 Lembaga yang memberikan 
bantuan tenaga ahli (universitas, 
lembaga penelitian) 

lnformasi Sendiri 
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Appendix E 

Description of technologies NGO's 

ATMI-Jesuit Refugee Service (JRS) 

The type of house that JRS offers to the beneficiaries consists of aluminum frames which are filled in 
with styrofoam panels. The consists of aluminum sheets and the roof structure is part of the aluminum 
frames . At the time of reserach, there had not yet been communities that were willing to accept these 
type of houses so all the materials were lying next to the office. Two houses had been built: one as 
JRS-office, another as a hostel for JRS-staff. Pictures can be seen in figures E. l. 

Figure E.0.1 JRS house and detail 

Catholic Refugee Service (CRS) 
CRS offers a house similar to the house offered by JRS. Aluminum frames are filled in with styrofoam 
walls. Multiple houses had been built by CRS already, possibly because CRS offers these houses as 
temprary houses, while JRS offers them as permanent houses. 

International Federation of the Red Cross (IFRC) 
The IFRC builds transitional shelters, which consist of aluminum frames that can be closed by wood or 
any material available. Because these transitional houses are meant to get people out of tents and are 
temporary solutions, they were being distributed widely at the time of research. A picture of a 
transitionla shelter can be seen in fig E.2 

21 



Figure E.0.2 IFRC transitional shelters 

International Or~anisation for Migration (IOM) 
The IOM offers Risha 2 

- houses that consist of prefabricated concrete element that form a structure 
which can be filled with wood or any other material available. The concrete panels are produced in 
factories near the site. These houses were initially intended as temprary houses, but because of their 
solid structure are bieng considered to be permanent houses now. Pictures of Risha-houses can be seen 
in fig. E.3 

Figure E.0.3 Risha houses in Shiya Kuala 

Ananda Marga Universal Relief Team (AMURT) 
AMUR T offers red-brick houses to its beneficiaries. The red-brick technology is described in chapter 5 
and appendix H. 

Buildchange 
Buildchange is an organisation that aims at changing the existing construction process to result in safer 
and more sustainable houses. Buildchange trains contractors to correctly build brick-houses, in order to 
improve its strength compared to houses constructed carelessly. Some examples of these methods are 
moisturizing bricks before laying so the cement remains moist and correctly installing reinforcement 
steel. Buildchange offers red-brick houses to its beneficiaries, but in a special way. 

22 Rumah Instan Sederhana sehat: Instant healthy modest house 
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Corporate Housing Foundation (CHF) 
The CHF offers red-brick houses to its beneficiaries 

Church World Service (CWS) 
CWS offers red-brick houses to its beneficiaries 

Gruppo Volontaiato Civile (GVC) 
GVC offers red-brick houses to its beneficiaries 

Habitat for Humanity (Hfll) 
The majority of the houses built by HtH are red-brick houses. However, HtH does work together with 
other organisations (Lafarge) on houses consisting of calcium-silcitate concrete. The majority of the 
houses offered to the beneficiaries are red-brick houses. 

Mercycorps 
Mercycorps offers red-brick houses to its beneficiaries 

Muslim Aid 
Muslim Aid offers traditional Acehnese houses to its beneficiaries. Traditional Acehnese houses 
(rumoh Ache) are built on poles. These poles are the trunks ofpalmtrees and act as columns for the 
house at the same time. A picture of these houses can be seen in figure E.4 

Figure E.0.4 Preparing palm trunks to act as columns for Rumoh Aceh 

Re:Act I Urban-poor linkage (Uplink) 
Uplink offers red-brick houses to its beneficiaries, as well as houses built with soilcement blocks. 
These soilcement blocks are produced by the community with a manual press in workshops close to the 
construction site. The houses that were built in cooperation with Re:Act that were subject of the survey 
wer red-brick houses. In Fig E.5 and E.6, the production of soilcement blocks and a wall made of 
soilcement blocks can be seen. 
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Figure E.0.5 soil cement wall and press 

Figure E.0.6 soil cement block factory 

Samaritan's purse 
Samaritan's purse offers red-brick houses to its beneficiaries. Experiments had been doen with batako 
but the community preferred red-brick 

Terres des hommes Netherlands (TdH NL) 
TdH NL offers red-brick houses to its beneficiaries 

World Relief (WR) 
WR offers red-brick houses to its beneficiaries 

Worldvision (WV) 
World vision offers red-brick houses to its beneficiaries 
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Appendix F National building laws and regulations 

Enqlish Bahasa Indonesia 
Law No. 411992 regarding Housing and Settlement UU No. 411992 tentang Perumahan dan 

Permukiman 
Law No. 16/1985 reaardina Multi-Storv Housina UU No. 16/1985 tentana Rumah Susun 
Law No. 24/1992 reaardino Snatial Plannina UU No. 2411992 tentana Penataan Ruano 
Law No. 2311997 reaardino Environment UU No. 2311997 tentano Linakunaan Hiduo 
Law No. 1811999 reaardina Construction Services UU No. 1811999 tentana Jasa Konstruksi 
Government Regulation No. 40/1994 regarding PP No. 4011994 tentang Rumah Negara 
State Housina 
Government Regulation No. 4411994 regarding PP No. 4411994 tentang Penghunian Rumah Oleh 
Occuoancv of House by Non Owner Bukan Pemilik 
Government Regulation No. 4111996 regarding PP No. 41/1996 tentang Pemilikan Rumah Tempat 
Owning of a Shelter of Dwelling House by Tinggal atau Hunian Oleh Orang Asing yang 
Foreigner Residing in Indonesia Berkedudukan di Indonesia 
Government Regulation No. 80/1999 regarding PP No. 80/1999 tentang Kasiba dan Lisiba yang 
Kasiba (large scale land development) and Berdiri Sendiri 
Independent Usiba (ready to build land 
develooment) 
Government Regulation No. 4/1998 regarding PP No. 4/1988 tentang Rumah Susun 
Multi-Storv Housina 
Indonesia National Standards and Guidelines in Pedoman T eknis dan SNI di bidang Perumahan 
Housina and Settlement dan Permukiman 

Table A 13. 1: T echnicaf regulations pertaining to construction (Source: National policy and .strategy of 
housing and settlement development in Indonesia (KSNPP) Directorate general of housing and 
settlements, Ministry of settlements and regional infrastructure} 
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Appendix G: Standard agreement IFRC 

PROJECT PARTNERSHIP AGREEMENT 

Between 

THE INTERNATIONAL FEDERATION OF RED CROSS AND RED CRESCENT 
SOCIETIES 

and 

[Name of Project Partner] 

Concerning the Supply and Assembly of Temporary Shelter in Indonesia 

This Project Partnership Agreement is entered into between the International Federation of 
Red Cross and Red Crescent Societies ("The Federation"} and the (the 
"Project Partner"). 

1. Object 

The Federation and the Project Partner wish to work together to provide shelters to people in 
Indonesia affected by the tsunami of 26 December 2004. The Federation will provide the 
shelter materials to the Project Partner, and will provide training to Project Partner personnel 
on how to assemble the shelters. In partnership with the suppliers of the shelter materials 
('1he suppliers"}, the Project Partner will then in tum provide the shelter materials and training 
to beneficiaries in their area, so that they may assemble the shelters themselves, with 
assistance from the Project Partner. 

This Agreement sets out the responsibilities of the Parties in implementing the project 
described in the project summary attached as Annex A ("the Project"}. 

2. Duration 

The Project Partner shall begin implementing the Project by and shall 
complete its implementation of the Project by The completion date may 
be amended where necessary, with the prior written agreement of both parties. 

3. General responsibilities of the Parties 

(a) The Parties agree to use their best efforts to ensure the highest service and 
accountability to beneficiaries, donors, and other stakeholders. 

(b} Each Party shall advise the other Party of the name of the person with the ultimate 
responsibility for the Project on its behalf. The Parties will keep each other infonned 
of their respective activities relating to the Project, and will consult one another about 
any circumstances that may affect the implementation of the Project. 

(c} The Parties recognize that all activities carried out pursuant to this Agreement must 
be consistent with the Fundamental Principles of the Movement, the Code of Conduct 
for NGOs, the Federation's rules and policies, and all applicable laws and regulations. 

\ '~ 
•..._,· ' · 
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4. Responsibilities of the Federation 

The Federation shall: 

(a) Provide the Project Partner with the pre-fabricated shelter construction materials, 
equipment, tools and any related documentation ("the sheller materials"), as received 
by the Federation from its suppliers. The Federation slilall provide shelter materials 
for I J (number) shelters to the Project Partner for [ J (name 
of the village)_village ("the village") in accordance with the schedule attached as 
Annex B. 

(b) In partnership with the suppliers, provide training to the Project Partner about how to 
use the shelter materials to assemble shelters, so that the Project Partner will in tum 
be able to train and instruct beneficiaries how to do so ("the training"). 

(c) Do its best to ensure that the Project Partner receives the full benefit of any 
manufacturers' guarantees or warranties relating to the shelter materials. · 

( d) Send Federation staff to review the implementation of the Project. 

Provision of the shelter materials and the training to the Project Partner is dependent upon 
the Project Partner satisfactorily performing its obligations under this Agreement. 

5. Responsibilities of the Project Partner 

(a) The Project Partner shall be responsible for: 

a. The selection of beneficiaries to receive shelter materials, 
b. Ensuring that suitable approved sites are obtained and prepared for the 

assembly of the shelters, 
c. Providing the shelter materials, as received from the Federation, to the 

beneficiaries, 
d. Providing training to the beneficiaries for the assembly of the shelters, following 

the suppliers' instructions, as provided by the Federation, 
e. Endeavoring to ensure that the beneficiaries receive the full benefit of any 

suppliers' guarantees or warranties relating to the shelter materials, 
f. Purchasing the Rumbia and bamboo and provide the beneficiaries with that 

material for lining the gables. The beneficiaries shall be responsible to weave 
the Rumbia into matting and then attach it to the gables with bamboo. The 
Project Partner may in consultation with the beneficiaries and with the approval 
of the Federation use any other local material ("local material") and method for 
lining the gables. 

g. Obtaining any necessary permits, approvals or regulatory consents relating to the 
sites for the shelters, the assembly of the shelters, and the implementation of the 
Project, 

h. Comply with the Sphere standards in the implementation of the Project in respect 
to basic infrastructures, 

i. Ensure that the beneficiaries agree with the location where the shelters will be 
erected, 

j. Mark the tents provided to the beneficiaries following the tsunami relief operation 
at the location determined by the Federation in order to identify the tents that 
were replaced by a shelter and to avoid double issuing of shelters. The 
beneficiaries shall be allowed to keep the tents given to them and use them as 
they wish . If the beneficiaries request removal of the tents, the Project Partner 
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(b) 

f{ ....,..,,,Ja-·~o _.., .. ,/ 
) .· (a) 

(b) 

(c) 

(d) 

(e) 

shall remove them and return them to the Federation or arrange for the 
Federation to collect them from site. 

In carrying out the responsibilities set out in sub-paragraph (a), the Project Partner 
shall: 

a. Generally act in consultation with the Federation, 
b. Comply with any laws and regulations applicable in the Republic of Indonesia, 
c. Be fully responsible for any other parties and/or service providers it engages, 

including the beneficiaries, for the implementation of this Agreement, and for 
arranging any necessary insurance for its own personnel and such other parties, 

d. Ensure that all shelter materials and funds received from the Federation are used 
exclusively for the purpose of the Project, 

e. Ensure that ownership of the shelters passes to the beneficiaries in accordance 
with local law, 

f. In cases of damage, theft or other losses of shelter materials, the Project Partner 
shall provide the Federation with a full report, including police report where 
appropriate, and any other evidence giving full details of the events leading to the 
loss of the materials, 

g. Keep accurate and up-to-date records and documents in respect of all 
expenditures incurred with the funds provided under this Agreement, 

h. If so required, shall facilitate the financial and operational audit of the Project by 
the Federation. The Project Partner shall also make available all relevant 
financial and operational information relating to the Project to the Federation, and 
provide satisfactory explanations to all queries arising in connection therewith, 

i. If so required, cooperate fully with any evaluation of the Project conducted by or 
on behalf of the Federation, and shall facilitate visits by officials of The 
Federation to the Project site(s) to review the progress of the Project. 

Financial commitments 

The Federation shall pay the Project Partner a maximum of IRP. 550 000 (gross) for 
each temporary shelter unit erected in accordance with this Agreement. 

The Project Partner shall invoice the Federation for payment once the erection of all 
shelters for one village is completed (i.e. once the steel structure and timber are 
erected in accordance with the suppliers' instructions, and when woven rumbia or 
other local material is attached to the gables), verified and approved by the 
Federation's supervisor in the Quality Control Evaluation Form (Annex C). 

The Federation shall pay the Project Partner within 30 days following the reception of 
the invoice. 

The Federation shall pay the Project Partner 50% of the IRP. 550 000 referred to in 
clause 6(a) for each temporary shelter unit erected, if any delays of more than two 
weeks in the provision by the Federation of timber necessary to complete the erection 
of the shelters. The Project Partner shall invoice the Federation for such payment. 

The Federation shall only pay as set out in clause 6(d) when the erection of steel 
structures for one village is completed, verified and approved by the Federation's 
supervisor in the Quality Control Evaluation Form. The balance payment shall be 
paid by the Federation when the erection of all shelters for one village is completed 
with the timber and woven rumbia or other local material is attached to the gables. 
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(f) 

7. 

a) 

b) 

8. 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

The Project Partner shall ensure that IRP 385 000 of the money received from the 
Federation in payment of the invoices is used exclusively to compensate the 
beneficiaries for their work in the erection of the shelters and woven in and affixed the 
rumbia or other local material. The balance of the money representing IRP 165 000 
shall be used exclusively to purchase the rumbia, bamboo or other local material 
needed for lining the gables. 

Personnel and beneficiaries 

The Project Partner shall be fully responsible for all services performed by its 
employees agents, or contractors (the "Personnel"), and shall maintain adequate 
insurance for them. The Personnel shall not be considered as being the employees 
or agents of the Federation. 

The Project Partner shall ensure that the Personnel meet the highest standards of 
qualification and technical and professional competence necessary for the 
implementation of the Project. The Project Partner shall ensure that all Personnel are 
free from any conflicts of interest relative to the Project Activities. 

Delivery of the shelter materials 

The Federation shall be responsible for the delivery of the shelter materials to the 
Project Partner in the project villages. The shelter materials shall comply with the 
specifications provided by the suppliers of those materials ("the shelter 

specifications") 

The shelter materials shall, so far as reasonably practicable, be made available 
promptly as needed and in good condition for their immediate use by the Project 
Partner. The Federation will provide immediate information on delays and/or any 
further constraints on its ability to the delivery of the shelter materials. The 
Federation shall not hold the Project Partner for any delays caused by the 
Federation's delay in supplying the shelter materials. 

The Project Partner shall identify the delivery location of the shelter materials and 
shall notify the Federation of those locations as soon as possible. 

The Project Partner shall be responsible for receiving and unloading the shelter 
materials delivered by the Federation, and for ensuring that they are adequately 
stored and secured. 

The Project Partner shall identify a contact person responsible for the Project in the 
villages and notify the Federation as soon as possible. 

The Project Partner shall be responsible for verifying that the shelter materials 
delivered to the villages by the Federation is conform with the shelter specifications. 
The Project Partner shall notify the Federation within 48 hours if any part of the 
shelter materials are missing or do not conform to the shelter specifications. 

The Project Partner shall be responsible for any losses to the shelter materials after 
delivery by the Federation to the project village locations. The. Federation will invoice 
the Project Partner for the cost of replacement of shelter materials and any directly 

associated costs. 
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h) The Federation agrees to use its best endeavours to replace, at no cost to the Project 
Partner, any shelter materials that do not reasonably conform to the design's 
specifications. 

i) The Federation shall not be responsible in any way, whether for the replacement or 
otherwise, of any shelter materials that do not conform to the shelter specifications 
after the erection of shelters for one village is completed, verified and approved by 
the Federation's supervisor in the Quality Control Evafuation Form. The Project 
Partner shall then be deemed to have fully and finally accepted the shelter materials. 

9. Lay-out 

a) The Project Partner shall for each project village provide the Federation with all 
necessary project information, including plans for the lay-out of shelters in the project 
villages, (the "village plans") for the Federation's prior consideration and approval. 
The Federation shall inform the Project Partner of any matters arising from the village 
plans that require amendment. 

b) The Project Partner shall adhere to the village plans (including the lay-out of the 
shelters), as approved by the Federation, in the implementation of the Project. The 
Project Partner shall notify the Federation and obtain the Federation's prior written 
approval for any changes in the village plans and/or the lay-out of the shelters. 

c) The Federation may terminate this Agreement without further notice and at no cost 
should the Project Partner fail to respect ttie village plans and/or lay-out of the shelter 
approved by the Federation. 

d) Lay-out of the shelters shall be part of the project summary attaches as Annex A. 

10. Warrantees 

(a) The Project Partner shall: 
a. Be solely responsible for any claims by beneficiaries or other third parties 

relating to the Project or the Project Partner's implementation thereof. 
b. Defend, hold harmless and indemnify the Federation and its servants and 

agents against any legal liability, cost or expense arising from or relating to the 
acts and/or omissions of the Project Partner. 

c. Ensure that the warrantees as set out in this clause 10 are communicated to, 
and effective in respect of, the beneficiaries and any other affected third 
parties 

(b) Except to the extent that any loss or damage on the part of the Project Partner is 
directly caused by the negligence of the Federation, or the Federation's breach of 
this Agreement, the Federation shall not be liable in any way for : 

a. The specifications, adequacy, quality, suitability, characteristics, fitness or 
usefulness, of the shelter materials or any other goods procured under this 
Agreement; (the shelter materials are being provided on an ' as is" basis); 

b. The accuracy or utility of the information provided by the suppliers, 
c. Any failure by the Project Partner or beneficiaries to adhere to the training 

materials provided by the Federation, 
d. Any delay of delivery, or loss, or damage to any shelter materials or other 

goods, 
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h) The Federation agrees to use its best endeavours to replace, at no cost to the Project 
Partner, any shelter materials that do not reasonably conform to the design's 
specifications. 

i) The Federation shall not be responsible in any way, whether for the replacement or 
otherwise, of any shelter materials that do not conform to the shelter specifications 
after the erection of shelters for one village is completed, verified and approved by 
the Federation's supervisor in the Quality Control Evafuation Form. The Project 
Partner shall then be deemed to have fully and finally accepted the shelter materials. 

9. Lay-out 

a) 

b) 

c) 

d) 

10. 

(a) 

The Project Partner shall for each project village provide the Federation with all 
necessary project information, including plans for the lay-out of shelters in the project 
villages, (the "village plans") for the Federation's prior consideration and approval. 
The Federation shall inform the Project Partner of any matters arising from the village 
plans that require amendment. 

The Project Partner shall adhere to the village plans (including the lay-out of the 
shelters), as approved by the Federation, in the implementation of the Project. The 
Project Partner shall notify the Federation and obtain the Federation's prior written 
approval for any changes in the village plans and/or the lay-out of the shelters. 

The Federation may terminate this Agreement without further notice and at no cost 
should the Project Partner fail to respect ttie village plans and/or Jay-out of the shelter 
approved by the Federation. 

Lay-out of the shelters shall be part of the project summary attaches as Annex A. 

Warrantees 

The Project Partner shall: 
a. Be solely responsible for any claims by beneficiaries or other third parties 

relating to the Project or the Project Partner's implementation thereof. 
b. Defend, hold harmless and indemnify the Federation and its servants and 

agents against any legal liability, cost or expense arising from or relating to the 
acts and/or omissions of the Project Partner. 

c. Ensure that the warrantees as set out in this clause 1 O are communicated to, 
and effective in respect of, the beneficiaries and any other affected third 
parties 

(b) Except to the extent that any loss or damage on the part of the Project Partner is 
directly caused by the negligence of the Federation, or the Federation's breach of 
this Agreement, the Federation shall not be liable in any way for : 

a. The specifications, adequacy, quality, suitability, characteristics, fitness or 
usefulness, of the shelter materials or any other goods procured under this 
Agreement; (the shelter materials are being provided on an "as is" basis); 

b. The accuracy or utility of the information provided by the suppliers, 
c. Any failure by the Project Partner or beneficiaries to adhere to the training 

materials provided by the Federation, 
d. Any delay of delivery, or loss, or damage to any shelter materials or other 

goods, 
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(c) Where the suppliers fail to perform their contractual obligations, the Federation will 
take all reasonable steps to pursue any claims relating to any defect, loss or damage 
relating to the goods, with the suppliers. 

11. Termination 

(a) Either party may terminate this Agreement: 

• 
a. In the case of a serious violation by the other party, which is not rectified within a 

reasonable time after it has been drawn to the latter"s attention. 
b. Where a condition has arisen that impedes that Party from successfully fulfilling 

its responsibilities under this Agreement, by providing the other Party with 30 
days written notice of its intention to terminate the Agreement. Upon receipt of 
notice of termination, the Parties will take immediate steps to terminate their 
activities under this Agreement, so as to minimize losses and further 
expenditures. 

c. The Parties agree to waive the provision specified in Article 1266 of the 
Indonesian Civil Code (KUHPerdata) in the case of termination of this 
Contract or to terminate the Contract without a Court Decision. 

(b) In the event of termination or discontinuance of this Agreement, the Project Partner 
shall, as soon as reasonably practicable, return any uncommitted funds or shelter 
materials provided by the Federation. 

12. Communications 

All notices, requests, reports, documents and other information and communications relating to 
this Agreement shall be in the English language. Except as otherwise expressly agreed upon 
by the Project Parties, each party shall address all communications given or made under this 
Agreement to the following addressees: 

For the Federation: 

Name: 

Address: 

Corinne Treherne, Construction Delegate 

IFRC, Banda Aceh Office 
JI. Fatahillah No.18, Geuceu lniem 
Banda Aceh, 23239 

Telephone Number: +62 (0) 811 827 516 

Facsimile Number: +(62-651) 47535 

For the Project Partner: 

Name 

Address 

Phone Number: 

Facsimile Number: 

I 
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13. Final provisions 

(a) If during the period covered by this Agreement, the Project Partner is prevented from 
carrying out its obligations under this Agreement, this fact shall be reported by the 
Project Partner to The Federation immediately. The Federation shall decide what 
arrangements, if any, shall be made to further implement or curtail this Project. 

• 
(b) This Agreement shall not be construed in any way as a legal partnership or joint 

venture between any of the Parties or with the beneficiaries. 

(c) The parties shall endeavour to settle any dispute or claim relating to this Agreement 
by negotiation. If that is unsuccessful, the dispute or claim shall be settled by 
arbitration in accordance with the United Nations Commission on International Trade 
Law (UNCITRAL) arbitration rules. The place of arbitration shall be Jakarta, 
Indonesia. 

(d) Nothing in or relating to the present Agreement shall be deemed a waiver, express or 
implied, of any of the privileges and immunities of the Federation. 

(e) The present Agreement or its Annexes may be modified or amended only by written 
agreement between the Parties. 

(f) Each of the Parties retains control over their own names, emblems and logos. 

(g) In all public infonnation and in all contact with the media relating to the Project, the 
Project Partner shall fully credit the shelter programme as "The International 
Federation of Red Cross and Red Crescent Societies' Transitional Shelter 
Programme•, one in which the Project Partner is an implementing agency. 

IN WITNESS WHEREOF the duly authorized representatives of the Parties have signed this 
Agreement. 

SIGNED on behalf of The Federation SIGNED on behalf of the Project Partner 

Signature Signature: 

Name: Name: 

Trtle: Title: 

Date: Date: 
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Appendix H Red brick technology 

Product 
Red clay bricks, batu bata, are a common building material in many parts of Indonesia, also in Aceh. 
Although there are some modem industrial manufacturing plants near Jakarta and some other major 
cities, most of these bricks are made by small producers, molding the bricks by hand. This causes the 
dimensions to vary, sometimes greatly. However, as standard measure for red brick we assume 20 x IO 
x 5 cmJ. Like the size, the strength can also vary greatly among producer and even per producer. 
Generally the strength is assumed to be somewhere between 7 and 15 N/mtn2, however tests show that 
the true strength of average red brick from home production plants lies between 2 and 4 N/illill2. The 
price per brick depends on the manufacturer, the period (harvesting time I rainy season) and quality and 
varies - for low-income housing - from 150 Rp to 300 Rp per brick. 

Production process red bricks. 
The bricks are made of light clay loam. Heavy soils with too much clay shrink, crack and warp in 
drying and firing. Soils that contain too much sand produce weak, crumbly bricks. Commonly, the top 
20 centimeters of soil from a fallow rice paddy are striped off and used for the production of red brick. 
The clay should be very soft and even and is therefore mixed with water in a small pit. It is then 
mashed by stepping up and down in it until it becomes soft and uniform. The best results are obtained if 
the clay is left overnight and mashed again the next day, but very few brick makers actually do this. 
Next, the clay is put in the moulds. There are different types of moulds; some are mere wooden frames 
for several bricks at once that are put on a well-tamped flat area with sand or ash spread on the surface. 
Other moulds are boxes, open on top, for one brick. The moulds are filled with clay and then the 
content is smoothened with a stick I piece of wood to even it with the top of the mould. Care should be 
taken to squeeze the clay into the comers of the mould. The bricks are then dried for one to three days, 
depending on the weather, and stacked in fence-like rows with spaces for air circulation. This way, they 
can dry slowly for three to five weeks, until they are ready for firing. The bricks are fired at relatively 
low temperature in a kiln. They are stacked with small spaces between them to allow the heat to rise. 
At the bottom of the stacks are large tunnels for the fires . Typical village kilns hold between 5000 and 
50,000 bricks and require two to four days of firing. 

Application of red bricks in the construction phase. 
The red brick system is considered to be easy to lay for everybody; it is seen as a 'non-engineering' 
building method. However, any situation where people without the proper education or training are 
employed can be dangerous for the health and well-being of the people. Besides technical issues with 
regard to the building structure, the quality of the bricks varies greatly from good to extremely bad. It 
depends on the shape, porosity, size and hardness of the bricks. Despite this 'risk', red brick is still the 
most popular building material for durable houses. This is not only the result of the product's image, 
but also because of the low selling price that makes them very competitive in relation to more durable 
factory made products. The price per ill2 wall is approximately 28,000 to 32,000 Rp. Red brick walls 
are always plastered both on the inside and on the outside. 
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