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Executive Summary 

The subject matter of this thesis is the implementation and the diffusion of an innovative 
building material that may serve as a possible substitute for conventional building systems 
used for low-income housing on Java, Indonesia. 
The innovative technology in question is the HBB-system, a system that distinguishes itself 
from other systems by the use of a mobile Foam-Concrete machine, enabling on-site 
production of the building blocks and elements. This machine adds a chemical substance to 
the mixture of the concrete, which forms bubbles of air in the mixture once it hardens. This 
causes the mass of the elements and blocks to lower substantially. In this research , the 
opportunities and constraints for implementation and diffusion of HBB-panels (60 x 30 x 10 
cm2

) in the large-scale low-income housing sector are investigated in order to contribute to 
successful implementation and diffusion. 
Successful implementation and diffusion could help to alleviate the enormous housing need 
that Java is facing. The population densities on the Central- and West part of the island are 
among the highest in the world with housing shortage as one of the resulting problems. 
Besides the shortage, many people do not have the resources to afford a decent, healthy 
house as a large part of the population has to cope with low standards of living. 

To find an answer to the question how the diffusion of the system can be enhanced, it was 
derived from the literature what factors generally have an impact on the success of an 
implementation. Besides the characteristics of the technology, the context in which the 
implementation takes place is hereby of great importance. It provides promoting and 
constraining factors that need to be known in order to anticipate properly on these factors. 

In this thesis, a framework is set up to illustrate the general situation in the case of 
implementation and diffusion of an innovative technology. Subsequently, several sub studies 
were executed to investigate which factors in the Central- and West Javanese large-scale 
low-income housing sector are promoting for the implementation and diffusion of the HBB
system, and which are constraining. 

Sub study 1: 
Sub study 2: 

Sub study 3: 
Sub study 4: 
Sub study 5: 

Characteristics of the HBB-system (Chapter 4) 
International setting with the focus on this particular case of international 
technology transfer (Chapter 5) 
Indonesian I Central- and West Javanese setting (Chapter 6) 
Residential construction sector (Chapter 7) 
Supplying and potentially implementing firms and project characteristics 
(Chapter 8) 

The data for this case study were obtained through a desk study, observations made during 
field trips, and expert interviews. 
The end result of these sub studies is a matrix listing all the factors of influence that were 
found (chapter 9). The factors are assessed promoting or constraining for PT. HBB-lndonesia 
and for socio-economic development in general. 
In the following table the main conclusions are summarized: 

The HBB-system has several characteristics that are promoting for socio-economic development; the 
most important are the fact that PT.HBB-lndonesia can draw on a pool of expertise and knowledge 
because it is a subsidiary and the fact that capability building that is subsistent to the system as a result 
of the technical assistance and training of all personnel. The project-based cooperation with local 
partners is an incentive in terms of the available network that can be deployed for the progress of the 
work; however, it also contains the threat of unreliable partners. Constraining factors are the price and 
availability that are less favourable than those of the competing systems of red brick, batako and 
conblock. Moreover, the terms of transfer currently at least partly restrict the receiving parties in their 
choice off su liers. 
The international setting is promoting for the implementation and diffusion in the sense that at least on 
the short term finances are available and relations are good, offering subsidy and aid opportunities for 
im lementation of innovations and develo ment ro"ects. 
The Indonesian I Central- & West Javanese setting are promoting in the sense that the system is in 
accordance with man oals of the national olic . The availabilit of a credit facilit for the lower-
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income groups is an opportunity for HBB as well, provided that the cost price remains within the borders 
of the house prices for the target groups. It forms a constraint however with regard to the quality of 
human resources (although this has already been improved, higher educated personnel is still relatively 
difficult to find) , the quality of the roads, the weak legal system and great financial, economical and 
olic uncertainties. Land issues hinder housin for the lower-income rou s. 

In the large-scale low-income housing sector exist a constraint in terms of the traditional informal 
transfer of knowledge and skills and the related unwillingness to pay for formal training. This can be an 
opportunity for HBB if it can convince the potential clients of the profitability of formal training. The 
existence of branch organizations is an opportunity in this respect as capability building occurs here 
through the organization and management that generally stimulates further capability building. The 
presence of extensive set of rules and regulations is very promising, however, in the absence of control 
mechanisms and law enforcement people do not comply with them. A factor that proved to be very 
important is the technology infrastructure or innovation system. The links that exist between actors in the 
R&D I educational institutions, branch organizations and national government are well developed, 
however some limitations are that the network is not extended enough; the reach of the network is too 
limited. Moreover, the links de end mainl on ersonal contacts. 
On firm level, the potentially implementing firms are willing to use the system if it meets their demands. 
Perum Perumnas is an important possible partner, as they are the largest provider of houses for the 
lower income rou and the also acknowled e the im ortance of human recourse develo ment. 
Project characteristics are a hindrance for the implementation of the HBB system in the sense that 
capabilities are lacking to smoothly and quickly implement and people do not consider accuracy, safety 
and efficiency (features of the HBB-system) necessary for the construction of low-income houses. Again 
o ortunities exist in the romotion of HBB for ca abili buildin . 

In order to enhance the success of the implementation and diffusion, recommendations are 
made based on utilizing the promoting and avoiding the constraining factors. 

Recommendations to HBB: 
Price and availability should be made more competitive. Options for local substitutes 
for the imported foam and machine should be investigated and negotiations 
undertaken to create more favourable terms. 
The technical assistance that is part of the HBB-system should be utilized more by 
exploiting the teacher-role and focusing more on human resource development. 
Traineeships for students from different backgrounds can be considered. 
Map the local actor networks in potential project locations and extend the own 
network as much as possible. Close ties with branch organizations are 
recommended. 
Organize a seminar. 

Recommendations to the national I provincial governments: 
Strengthen the available capabilities by starting with completing and organizing the 
available rules and regulations, improving their publicity and availability and stressing 
the importance of their application (also for low-income houses) 
Investigate the available potential within the provincial agencies and set up new 
structures with new tasks for them. The province should re-gain its position as 
coordinator and facilitator because strong, extended linkages and negotiated sharing 
of responsibilities between regions are necessary. The budget control task should be 
extended with some extent of control over the allocations. 
National policy should start focusing on more sustainable sources of income and 
follow the White Paper policy measures to improve the economic situation. 

Recommendations to the local I regional governments: 
Focus on institutional learning and capacity building to create oganizational 
competence to support projects. 

Recommendations to the R&D I educational institutions and branch organizations: 
The technological infrastructure should be extended and maintained structurally. R&D 
I educational institutions and branch organizations have the relations and since they 
generally have more capabilities a their disposal, it is their task to investigated the 
possibilities and means by which this network can be extended further to the entire 
construction industry. 

Recommendations for further research: 

IV 
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Extensive study to map the complete technology infrastructure (actor network) 
Investigation of the practical means through which capability building can be 
stimulated more efficiently and effectively for policymakers. 
Research to investigate the possible solutions for the current land issues that hamper 
sustainable development. 

v 
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The subject matter of this thesis is the implementation and the diffusion of an innovative 
building material that may serve as a possible substitute for conventional building systems 
used for low-income housing. 
The following introduction will give a brief description of the backgrounds of this project. The 
current situation in Indonesia and Java in particular will be discussed. The focus will be on the 
issues that gave rise to this research project. Special attention will be paid to the population 
problems and housing issues. 

1.1 The Situation at Hand in Indonesia (&Java in Particular) 

Indonesia is the world's largest archipelago. It consists of more than 17.000 islands, of which 
6.000 inhabited and is located between the Indian Ocean and the Pacific Ocean. The typical 
climate is tropical; hot and humid, although in the highlands there is a more moderate climate. 
It achieved legal independence from the Netherlands in 1949, four years after the proclaimed 
independence on the 17th of August 1945. Current policy issues are alleviating widespread 
poverty, following up on IMF1-mandated reforms of the banking sector, effecting a transition to 
a popularly-elected government after four decades of authoritarianism, addressing charges of 
corruption, holding the military and police accountable for human rights violations, and 
resolving separatist pressures in Aceh and Papua. Especially the poverty issue is important; 
of the 212 million inhabitants in 2002, no less than eighteen percent lived below the absolute 
poverty line2

. These figures are taken from official Indonesian statistics. American sources 
report 2003 estimates of 235 million inhabitants, of whom 27 percent lives below poverty 
lines3

. The truth presumably lies somewhere in between. Nevertheless, approximately one out 
of every five persons lives in absolute poverty. 

Figure 1.1: Geographic situation and population density of Indonesia, 2002 (Source: BPS Statistik 
Indonesia 2002, p. Ill 

The island of Java is the political, geographic and economic center of the Indonesian 
archipelago. Jakarta, the capital, is located on the northwest corner of this island. It is a 
relatively small island (with an area that takes up less than seven percent of the total 
Indonesian land area), but had a population of 108 million, which is almost 60 percent of the 

1 International Monetary Fund 
2 BPS. Statistik Indonesia 2002. Tables 1.1 & 12.2 
3 Source: http://www.cia.gov/cia/publications/factbook/geos/id.html 
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total population4
. The island is long and narrow, with a string of volcanic mountains along the 

middle, diminishing the inhabitable land even further. West Java (including Jakarta) has the 
highest population density (> 1000 per km2

) of the country (see figure 1.1 ). In the capital of 
the archipelago and its surroundings, population is growing fast. Jakarta officially had 8,38 
million inhabitants in 2002, with 0, 17 percent annual growth rate5

. Again, the official 
Indonesian figures give a much more optimistic picture than Western estimates, however, the 
density figures speak for themselves. 

With such large population figures and low standards of living, it is apparent that many people 
face housing problems. This is especially true in the cities where the population densities are 
high. Not only are there too few (decent) houses available, there is also a lack of resources 
for many people to afford a decent house. According to the World Health Organization 
(WHO), a healthy house has at least 10 m2 per person, access to clean dinking water, 
electricity and an own toilet facility. The available room per person is hard to trace, and on top 
of that, it is not apparent that the other requirements are met either. According to BPS (Badan 
Pusat Statistik, the National Bureau of Statistics) over 75 percent of the population has 
access to clean drinking water (which means almost a quart still does not), 15 percent has no 
access to state electricity and no less that 42 percent does not have an own toilet facility6

. 

Around 25 percent of the households-does not have a toilet facility at all. Obviously, the 
people who lack these facilities most are the ones in the lower income categories of society 
(see appendix 1). 
Large- scale projects that aim at providing houses for the lower-middle and low-income 
groups are the projects referred to here as "LSLI housing projects". Government LSLI housing 
projects have been realized, but the government structurally deals with deficit, meaning that 
expenditure exceeds income7

. As a result, the government lacks the resources to fulfil the 
present housing need8

. There are cases where other institutions like companies, or even 
private persons, initiated LSLI housing projects. 
For the purpose of low-income housing, the government has different models of standard 
houses with differing measurements, which can roughly be categorized in two types, namely 
RSH (Rumah Sehat) and RSS (Rumah Sederhana Sehat), which is translated respectively as 
"healthy" and "simple healthy houses". These residences represent all government 
requirements with regard to low-income housing (see appendix 2). 
In attempt to alleviate the housing shortage, many legal and illegal buildings arise, especially 
in and around the cities. Here, the most commonly used building systems for durable houses 
are (burnt) red bricks and batako (concrete blocks or substitute blocks made of lime and 
trass). In this research, an alternative building material will be investigated in terms of its 
fitness to the Javanese situation and its chances to be accepted as a substitute for the 
conventional systems. 

1.2 The Innovative Technology In Question 

The foreign innovative construction technology that is the subject of this research is the HBB
system. The name of the system is derived from the name of the company that has 
developed the system: Heysterum Bouw & Beheer B.V. 
The system consists of blocks (HBB-blocks) and elements comparable with normal 
lightweight concrete blocks, lightweight panels for walls, floors and under layers of roads. The 
mortar of these blocks and elements owes its light weight to the foam that is added in the 
production process by means of a Foam-Concrete Machine. This machine adds a chemical 
substance to the mixture of the concrete, which forms bubbles of air in the mixture once it 
hardens. This causes the mass to lower to 30 - 50 % of the standard 2.4 tons per m3 for 
regular concrete (the exact weight depends on the sand and cement rates used in the 
mixture). The Foam-Concrete Machine is mobile, which enables on-site production of the 
building blocks and elements. This distinguishes this technology from other systems. It has 
the advantages of on-site production (no transport costs of the blocks, and also no transport 

• BPS. Statistik Indonesia 2002. Tables 1.1 & 3.1.1 
5 BPS. Statistik Indonesia 2002. Table 3.1.1 
6 BPS. Statistik Indonesia 2002. P. 85 & 86 
7 BPS. Statistik Indonesia 2002. Table 9.1 & 9.2 
8 The 2003 backlog calculated by KIMPRASWIL, the Ministry of Public Works, is 6 million houses in the whole of 
Indonesia, of which approximately 2.4 million in the areas of Central and West Java. 
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damage) and those of prefabricated systems (building speed, consistent quality). Further 
explanation on the system can be found in chapter 4. 
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Figure 1.2: Examples of different types of HBB-blocks (Source: HBB brochure 2004) 

1.3 Aim & Problem Definition 

The experiences of the application of the HBB-system in a sub sector of the construction 
industry, the health sector, showed that it is an efficient and effective system that seems 
suitable for application in low-income constructions. This system is therefore considered to 
provide a technological solution for the housing shortage for the lower income groups through 
its application in the sub sector of residential building. 
If a technology is applied without considerable problems and has met the intended goals, it 
can be said that the technology was implemented successfully. Literature indicates that 
successful implementation of innovations that solve social problems or meet social needs 
generally faces on one hand promoting factors (opportunities) and on the other constraining 
factors (bottlenecks). In order to arrive at a successful implementation of the innovative HBB
system to alleviate the social problem of housing need in Java, Indonesia, one has to gain 
insight in these promoting and constraining factors. The scope of the research will be on 
projects in West- and Central Java, because in this densely populated part of Indonesia the 
need for cheap housing is greatest. The population density on the island of Java is among the 
highest in the world9

. It is therefore interesting to investigate what the opportunities and 

9 According to BPS, the population density on Java was 975 inhabitants per square kilometer in 2002, with Jakarta as 
most crowded area (12.623 hab/km2

). However, sources of the Library of Congress website report a density in 
Jakarta of 13.990 hab/km2 already in 1990). Whichever version one chooses to belief, the density is large anyhow. A 
comparison: The Netherlands has an average density of 457 hab/km2

, of which the minimum of 26 hab/km2 can be 
found at the island of Schiermonnikoog and the maximum of 6.431 hab/km2 in Den Haag. 
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bottlenecks are with regard to the implementation and diffusion of this innovative technology 
in the low-income housing sector. Especially since there is not much experience in building 
such dwellings with the HBB-system and research in this field has not been conducted yet. 

The aim of the research is to contribute to the successful implementation (in qualitative and 
quantitative terms) of the innovative HBB-system in the low-income residential sector on 
Java, Indonesia to serve the company goals and benefit the development of the sector. 

Now that it is explained why the research will be conducted, what exactly is going to be 
investigated will be pointed out. The study will seek to find the answers to the following 
research question: 

How can the diffusion of the innovative HBB-system in the low-income housing sector of the 
construction industry on Central & West Java, Indonesia be enhanced? 

To answer this question, the first step to take, is to search the literature for factors that 
influence the diffusion of technologies. This will be done in the next chapter. 

1.4 Relevance 

Scientific relevance 
The research will contribute to the scientific knowledge regarding an innovative construction 
system (technical theoretical relevance). Moreover, it provides insight in the social context 
that may affect the diffusion (social theoretical relevance). 

Practical relevance 
The social benefit served by the research (practical relevance) is that an innovative 
construction technology can be implemented with insight in its opportunities and bottlenecks, 
thereby enlarging the chance of success. Successful implementation of the system can 
contribute to alleviating the housing need by providing for a new building material. If the 
dissemination of the results to beneficiaries happens adequately, the production performance 
in the construction industry can improve, which is necessary for narrowing the gap between 
the need for low-income housing and the supply10

, the so called technology gap. That the gap 
will only grow instead of diminish can be derived from the population growth figures in relation 
to GDP (Gross Domestic Product)11 and the problems arising from the urbanization12 that 
characterizes developing countries. Moreover, better insight in an innovative technology 
contributes to more or better technological capabilities, as it can improve the capabilities of a 
country to autonomously make and implement decisions and to enlarge the technology stock. 

1.5 Outline of the Report 

This thesis is divided in three parts: The first part is the research design in which, after this 
introductory chapter, the theoretical and methodological issues are discussed in more detail 
(Chapters 2 and 3). In the second part the collected data are organized and analyzed 
(Chapters 4 through 8). The third part contains the conclusions and recommendations 
(Chapters 9 through 11 ). 

Part I 
In this first part the design of the research is set up step by step. Starting with the introduction 
of the subject and the backgrounds of the research in this chapter, the following chapter will 
outline the theories and concepts that underlie the research . 

10 Van Egmond, 1999 
11 See appendix 3 
12 

Mass migration to the cities (particularly West Java) started in the '70 as a result of lack of unemployment in the 
countryside. From 1971 to 1990 the percentage of the population living in urban areas rose from 17 percent to nearly 
31 percent nationally. (Source: http://lcweb2.loc.gov/cgi-bin/query/r?frd/cstdy:@field(DOCID+id0049) 
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The empirical issues of the research; the research framework and set up, as well as the 
approaches used to answer the research questions, and the operationalization of the relevant 
concepts are discussed in more detail in the third chapter. 

Part II 
In order to come to recommendations to enhance the success of the implementation, the 
factors of influence must be investigated first. This will be done for the Indonesian I Javanese 
situation in the field study part: part II. In chapters 4 to 8, real life data are gathered on the 
relevant variables that were derived from the literature. In chapter 4, the innovative 
technology will be described in terms of its system characteristics. In the chapters 5 to 8 the 
contextual variables of influence on the implementation and diffusion of the system are 
described. 

Part Ill 
The final part draws conclusions from the theoretic and field study parts. A matrix of the 
factors of influence for the implementation of a new building system, offered by the 
Indonesian, and more specific, the Central and West Javanese low-income housing sector is 
drawn up in the last paragraph of chapter 9. Chapter 10 concludes on the opportunities and 
bottlenecks of the Central- and West Javanese low-income housing situation for the 
implementation and diffusion of the HBB-system. In chapter 11 recommendations are given to 
improve the methodology, conduct further research and to enhance the success of 
implementation and subsequently diffusion. 
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2. 1 Implementation and Diffusion of Innovative Technologies in the 
Literature 

2.1.1 Innovative technologies 

An innovation, according to the American Heritage Dictionary of the English Language 
(2000), is simply "something newly introduced". On the internet, at WordNet 2.0 (2003 
Princeton University), it is defined as "a creation (a new device or process) resulting from 
study and experimentation; the creation of something in the mind; the act of starting 
something for the first time; introducing something new." If we combine that with the 
information that can be found in the literature on technology, we can follow Douthwaite's 
(2002) explanation: an innovation, or new technology is either knowledge in a new area of 
introduction, or existing knowledge used in a novel way. The latter is applicable for our case. 
Van Egmond (2001) explains that innovations, or technological development take place in on
going cyclic processes (see figure 2.1 ). Innovations can either be the result of local R&D 
efforts, or they can be acquired from abroad (international technology transfer). After their 
introduction, the innovative technologies can be adopted, adapted and - if that is done 
successfully - diffused within a community or between communities. This will have a certain 
impact on the community; financially, environmentally, economically, socially and 
technologically. Through intervention by actors (among whom the inventor, policymakers, 
users, and many others), the cycle can be influenced at all stages. The cycle is on going, 
because new needs keep on emerging in every modern society, be it because of changing 
rules and regulations, demographic changes, technological changes, or other developments. 

International 
Technology Transfer 

Local technology 
invention 

adoption/diffusion/ 
adaptation of 
tectmofogy 

intervention by actors I policymakers ·technology pol icies 

socioeconomic 
impacts of 
technology 

Figure 2.1: The technology innovation cycle (Source: Van Egmond, lecture notes technology policies in 
developing countries November 2001) 

In the innovation cycle, as well as in this research, technology is the core concept of the 
theoretic considerations. It refers to knowledge, embodied in tangible hardware in the case of 
a physically manifested technology, and disembodied knowledge in the form of "software" that 
cannot be seen. This is the knowledge needed to use or produce the "hardware". 

Two kinds of technology can be distinguished, namely: process technology and product 
technology. Process technology is the means of transformation of natural resources into 
goods or services. It consists of four dynamically interacting components: 

Technoware (equipment, tools, machines) 
Humanware (manpower) 
lnfoware (documented facts) 
Orgaware (organizational framework) 

Product technology refers to the technological attributes embodied in the output of the 
production process. Product technology can be described by means of the product's function, 
flexibility, geometry, physique-technical performance, complexity and costs. 
A technological system can be described in terms of the inputs needed (natureware and 
semiware), the process technology and the production output (the product technology). 
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2.1.2 Implementation & diffusion 

Theoretical considerations from the viewpoints of Van Egmond (1999), Douthwaite (2002), 
UNESCAP (1989), Rogers (1995) and various others clarify what is meant by implementation 
and diffusion of innovations and how these concepts can be demarcated. 

The general meaning of the word implementation is 'the application or use of practical 
means to reach a certain goal.' In our case, the 'practical means' applied or used to reach the 
intended goal is the innovative technology. The goal to reach by using the innovative 
technology is to alleviate the housing need in the Central- and West Javanese residential 
construction sector. This explanation of the word implementation however, does not clarify 
what the act, or process of implementation implies. In the literature, many different actions are 
included in this process, and sometimes differing terms are used to indicate the same actions. 
In general it can be said that the concepts displayed in figure 2.2 at least are related to the 
process of implementation. Implementation of technologies typically refers to the process of 
selection, adoption and adaptation of technologies and it is generally applied to establish 
development of some kind. 

Innovative 
Technology 

,-------------, I Selection H Adoption H Adaptation I 
~plementation proces=-!_ 1 _ _______ _J 

Diffusion 

Figure 2.2: The process of implementation and diffusion of an innovation (based on: Bongenaar and 
Szirmai, 1999) 

On whether the concepts in figure 2.1 actually pertain to the concept of implementation or not, 
the opinions differ between people and over time. Van Egmond (2004) would add 'mastering' 
as action between 'adoption' and 'adaptation'. However, adaptation requires mastering of the 
technology, as a technology cannot be adapted to better fulfill the needs of the beneficiaries if 
it is not understood. Similar to this, 'selection' also implies 'search for information', and this 
will not be considered separately either. Douthwaite (2002) on the other hand, considers 
adoption and adaptation inextricably related and would place them together under one 
denominator; adaptation. The invention, innovation and diffusion process according to 
Douthwaite is schematized in figure 2.3. 

DIFFUSION 
INNOVATION 

INVENTION 

Resead'l 
CJ1 new Usect 

ina (to Building 1st \/\Ader new 
sirril!I" system) ct 1st conrnerci diffusion I 
a:ea tectr.ique cooceJX sale begins becorres 
begins begns prototype routine 

Pre-development Development Start-up Adaptation Expansion Disappearance 

Figure 2.3: Stages and milestones in the invention, innovation and diffusion process (Source: B. 
Douthwaite, 2002, p.19) 
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If we take the concepts in figure 2.1 as starting point to define 'implementation' for this thesis, 
we can look at each act to see whether or not it is sensible to include in our definition. 
'Innovative technology' is explained in the foregoing paragraph. In the selection process, a 
company, person or institution ideally weighs the innovative technology against the existing 
technologies available to achieve the aim. When the innovative technology is considered to 
meet the requirements set by the adopter, it will be chosen and subsequently adopted. 
Among the requirements of the adopter can be factors like costs and functionality. The 
technology can be adapted to the local circumstances to better fit the needs of the 
beneficiaries. As Douthwaite specifies it: "The adaptation phase ends when an adoption 
process that began with the first commercial release either becomes self-sustaining or fails."13 

In other words, adoption is the acceptation of a new technology in a society and adaptation is 
a part of that acceptation, namely the part where the innovation is adjusted to the local 
circumstances. If this would not be done, there would be no or very little acceptation. No 
acceptation means the innovation failed, while an innovation can become self-sustaining only 
when it is widely accepted. The technologies most adapted are the ones that are adopted 
most widely, as a technology is more beneficial to more people if the ones benefiting from it 
can understand and adapt it to their (local) needs. 
Diffusion is the rate of adoption of (new) technologies. It takes place as soon as the invention 
is applied in production processes of companies or institutions, or by people, causing the 
technology to spread in society. This spread is accomplished through human interactions; 
communication between members of a social system 14

. The more companies, institutions or 
people adopt the technology, the more widely it is diffused. 

The in- or exclusion of 'diffusion' in the process of implementation depends on the exact 
definition of 'diffusion'. If we use 'the adoption rate' as definition of diffusion, this would imply 
that if an innovation is adopted more than once, it is diffused. Here too, the opinions in the 
literature differ. For example, Douthwaite considers the first commercial sale (adoption) as the 
starting point of diffusion, while Griliches (1957)15 on the other hand counts no less than 10 % 
market share 16 as the beginning of the process of diffusion. So where do we draw the base 
line for diffusion; at what adoption number, -rate or market share? Let's look at the adopters 
that characterize the innovation process first. In general, it is assumed that there are five 
categories of adopters; the innovators, the early adopters, the early majority, the late majority 
and the laggards. These are distributed on an S-shaped adoption curve as shown in figure 
2.4. We can keep this curve in mind for the determination of the minimum rate of adoption to 
call it diffusion. 

Early 
Majority 

34% 
x - 2sd x - sd 

Late 
Majority 

34% 
x+ sd 

Figure 2. 4: Adopter categorization on the basis of innovativeness (Source: Rogers, 1995) 

Irrespective of the theoretic ponderings of others, the meaning of 'diffusion' for this research is 
the spread of the HBB technology to multiple projects. In order to be of any significance for 
the alleviation of the housing need, in practice, multiple housing projects will have to be 
realized with the innovative technology. Diffusion can thus be considered as the adoption of 
the innovative technology among a larger number of projects. The quantification of 'a larger 
number' however, seems arbitrary, as our purpose is not to measure whether a certain 
market share is reached. The most important aspect of defining 'diffusion' as the spread of 

13 Douthwaite, 2002, p. 60 
1 ~ Rogers, 1995 
15 Source: http://classes.maxwell.syr.edu//ppa730-05/lectures/scilct13.html 
16 10 % market share as the percentage of hybrid corn out of the total corn production in a region 
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the innovative technology is that it's applied for the construction of low-income houses on a 
larger scale. Starting from the first commercial sale, though not limited to that one, nor the 
following sale nor the sale after that. Bearing in mind the adoption curve (figure 2.4), it seems 
reasonable to speak of diffusion after the innovators-phase, at the start of the phase of the 
early adopters. The reason why the innovators phase itself would not be considered as 
diffusion, even though the technology is already starting to spread there, is that if an 
innovation does not manage to surpass this stage, it will never be spread in society. It will 
then merely be limited to a handful of innovators. For the more projects the technology is 
adopted (within the capacity-reach of the company) the better, provided that it meets the 
needs of the country I community, and it's objectives, and uses it's capabilities efficiently and 
effectively. What is important in relation to 'diffusion', is to investigate the way it happens and 
through which channels. In this way we can use that knowledge to optimize diffusion. 

Concluding on the concepts of implementation and diffusion, the first refers to the selection, 
adoption and adaptation of an innovative technology, while the latter concerns the rate of 
adoptions of that technology, so the scale on which it is implemented. 

2.1.3 Factors that influence the success of implementation & diffusion 

Literature on the implementation of innovative technologies indicates that there are always 
factors, positive and negative, that influence the success of the implementation. The success 
of an implementation can be described in qualitative and in quantitative terms. In qualitative 
terms the success of an implementation depends on the extent to which the objectives of 
implementation of that innovative technology are achieved. In the literature, different 
connotations can be found for the 'success of an implementation'. Douthwaite, for example, 
uses the term 'fitness', to indicate the extent to which a technology meets the needs and 
goals and utilizes the capabilities that exist in the environment in which it is implemented. 
Other terms that can be found in relation to the result of implementing an innovation are 
'performance' and 'impact'. These terms, unlike 'fitness' and 'success', are more neutral in the 
sense that they do not implicitly give a value judgment on the extent to which the technology 
meets the needs or goals, or uses the available capabilities. Moreover, 'performance' and 
'impact' also refer to the quantitative aspects of implementation of production processes and 
products. The quantitative success of the implementation of a technology can also be 
indicated by 'diffusion', as we defined that as the rate of adoption. 

Theoretical considerations from the viewpoints of Van Egmond (1999), Douthwaite (2002) 
and UNESCAP (1989) point at the major factors of influence on the successful 
implementation of technologies. 

When looking at the concepts of implementation, adoption and diffusion, certain aspects can 
be distinguished. The main means through which diffusion takes place after adoption, 
according to Rogers, is communication between members of a social system through certain 
channels at a certain point in time. The network of communication links that exist between 
actors in the process of implementation is called the technology infrastructure or 
innovation system 17

. Especially interesting here are the acceptation and communication 
between actors. 
The innovative technology, the subject of the implementation-process, also holds certain 
factors that influence the success of its implementation. These can be found in the product
and process characteristics of the technological system itself. Depending on the wishes 
and desires of the people, and the available resources and infrastructure, the technological 
system can be favourable or unfavorable for the community. 
The factors listed here are the internal factors of the process of diffusion that that can 
influence its impact or success. Besides these, there are also external factors that have an 
impact, which will be explained in the following. 

"Adapting the parable of the seed & the sower, a technolo~~· however good it is technically, 
will only be adopted and prosper if it falls on fertile ground." This indicates the importance of 
the contextual factors for the success of the diffusion of any adopted technology. 

17 Van Egmond, 2001 & 2004 
18 Douthwaite, 2002, p. 75 
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An implementation of an innovation is considered to be successful if it meets the objectives of 
its implementation in the sector and the nation. Thus, the objectives can be found at different 
levels of aggregation: 1) the national level (development goals and government 
requirements), 2) the sector level (sectoral goals) and 3) the company or project level. 
These goals can be derived from the characteristics of the national and sectoral setting. 
The national setting is influenced by the international socio-economic, political and 
technological position of the country in the world: its international setting. The international 
setting has an impact on the nature and extent of international technology transfers to the 
country. International technology transfer (ITT) has an impact on the national setting through 
adding technologies to the technology stock of the country as well as through influencing the 
technological capabilities of a country to autonomously make and implement decisions. ITT 
thus also have an impact in the end on technology choices. 
The particular goals at national level reflect the ideal typical situation of the national setting in 
the future. The national setting is determined by the characteristics of the social system of 
the country and the geographic I physical system19

. 

These characteristics determine the status quo in the sector and thereby the (potential) 
success of the use of a certain technology. The sectoral goals reflect the ideal typical situation 
of the sector setting in the future, whereby the sectoral technology needs can be fulfilled by 
the available sectoral technological capabilities20

. Thus, the present sectoral setting is in 
theory determined by the existing sectoral technology needs and the sectoral technological 
capabilities. Both are the core elements that determine the production performance in a 
sector. The sectoral market forces between supply and demand and the policy intervention in 
these determine the sectoral technology needs. The technological capabilities are the total 
stock of resources that can be committed to the production system. This stock of national 
resources includes 1) the range of available technologies, 2) the available human resources, 
and 3) the available and exploited natural resources21

. 

At firm- or project level, the perceived profitability plays a role. This, among other factors, 
influences the acceptance decision of individuals. As reflected in figure 2.4, at different points 
in time, there will be a different level of availability as a result of the differing acceptance 
decisions of the individual decision makers. Moreover, the firm or project characteristics 
will also have an impact on the decision, as inter-firm (or inter-projects) differences (for 
example with regard to size or liquidity) can either rule out certain options, or attract others. 

Once the objectives of an implementation are clear, the factors that affect the implementation 
can be classified as either promoting or constraining for the technology in question. 
Promoting factors are those contextual factors that enable effective and efficient utilization 
of the available capabilities and satisfaction of the needs and goals. Constraining factors on 
the other hand, are those that hinder effective and efficient utilization of the available 
capabilities and satisfaction of the needs and goals. 
The extent to which the technology makes use of the promoting factors and avoids use of the 
constraining factors is called the fitness. An example of a technology with low fitness is 
capital-intensive technology that only requires a minimal number of management personnel in 
the setting of a over-populated developing country. It is not hard to imagine that a technology 
that fits in the environment well has a higher chance to be adopted than one that does not fit 
well. As we defined diffusion as the rate of adoption, it can therefore be expected that higher 
fitness also leads to wider diffusion. However, as Douthwaite (2002), among others illustrated, 
low fitness does not necessarily mean low diffusion in case a top-down approach is used to 
diffuse a technology. In cases where technologies with a low fitness are implemented despite 
the fact that they do not meet the needs of the users or intended beneficiaries, practice shows 
that these technologies will fail to fulfill the intended goals. The result is either that they are 
adapted to an extent where they can achieve the intended goals of implementation, or they 
perish. To achieve wider diffusion of an innovative technology, it is therefore desirable that the 
technology fits the contextual characteristics in terms of utilizing the promoting factors and 
avoiding the constraining factors. In other words, it is assumed that fitness of a technology to 
it the contextual setting of implementation is a necessary condition for sustainable 
development. 

19 Van Egmond, 1999 & UNESCAP, 1989 
20 Van Egmond, 1999 
21 Van Egmond, 1999 
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2.2 Theoretical Framework 
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The theoretical framework serves to explain what are the important variables, what data have 
to be gathered, and how the data have to be interpreted and analyzed. It has a generic 
character to enable systematic comparative research and evaluation of similar research. 
From the previously discussed theory, the following theoretical framework can be composed. 
The framework is an eclectic model that combines the information gathered from the various 
sources of literature that were used to find the factors of influence on the implementation and 
diffusion of innovative technologies. 

International Setting 

National Setting 

Social Setting 

Sector Setting 

Technology 
Needs 

Firm I Project 

ITT 

Geographical I 
Physical Setting 

Technological 
Capabilities 

Innovation 
System 

Figure 2.5: Theoretical framework: Diffusion and implementation of an innovative technology (based on 
Van Egmond, 1999) 

This framework helps to split up the sub questions implicitly enclosed in the problem 
definition. 
The following sub questions can be derived: 

To know the innovative system in question and to be able to assess its fitness to the setting in 
which it will be implemented: 

1. What are the socio-economic and technological features and requirements of the 
innovative HBB-system? 

To assess the possibilities and risks involved in the implementation of the innovative system 
with regard to the international aspects: 

2. What are the features of the international setting in which the technology transfer of 
this case study takes place? 

To define the structural and cultural framework within which the technology will be 
implemented: 
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3. What are the features of the National Setting of Indonesia, and specifically Central 
and West Java? 

To know the Technology Gap and Innovation System that exist within the Javanese large
scale low-income housing sector: 

4. What are the characteristics of the sector? 
To find out what kind of companies and projects we are (possibly) dealing with for the 
implementation and diffusion of the technology: 

5. What are the characteristics of the companies and projects relevant for the 
implementation and diffusion of the HBB-system? 

This will result in: 
6. What are the promoting and constraining factors in the setting in which 

implementation of the innovative technology will take place? 
Finally, the foregoing should lead to: 

7. What recommendations can be made to enhance the diffusion of the innovative HBB
system in the Central & West Javanese LSLI housing sector? 

2.3 Conceptual Definitions 

The relations of the concepts in the theoretical framework are described in the first paragraph 
of this chapter. The concepts may need some clarification and demarcation for better 
understanding. The definitions of these concepts will be given in this chapter, i.e. the 
definitions that will be used in this report22

. 

International setting 
The relative socio-economic, political and technological position of a country in the world and 
the links of this country with other countries in the global scene. One phenomenon of 
technological and economic links is ITT 

ITT (International Technology Transfer) 
One country implements (selects, acquires and adopts) a technology from another country 

National setting 
A country described in terms of the socio-economic and geographical I physical situation 
within its borders. The characteristics of this setting can have an impact on the success of the 
implementation of a technology, e.g. through import regulations 

Social system 
A country's socio-economic features like the population, health care, education, economy, 
politics and policies 

Geographic I physical system 
The geographical and climatological situation of a country and the present infrastructure in 
terms of roads, waterways, elektra, telecom, etc. 

Sector 
A group of companies that produces products (or services) which are closely related to each 
other, and which jointly serve a market in a country or region. Most sectors are divided in 
several sub sectors. The construction industry is generally divided in two main sectors: 
residential & utility building (R&U) and ground, road & hydraulic works (GRH) 

Low-income housing sector 
A sub sector of the R&U sector (see the definition of 'sector'), comprising all low-income 
housing projects. These are projects aimed at providing houses for the lower and middle
income groups 

22 The definitions given may not cover the meaning of the concept in absolute sense, they are merely meant to clarify 
and demarcate the used concepts in the light of this report. 
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Sector setting 

PT. HBB - Indonesia 

The status quo in the (sub) sector in terms of the technology needs that exist on the one hand 
and the technology capabilities that are provided by the national setting on the other 

Technology needs 
The actual need for housing, or the housing shortage. It can be described by means of the 
market profile, or supply and demand in the (sub) sector and the policies that intervene in the 
market forces between supply and demand. The needs consists of the demand, plus the 
housing need that stems from the people who need low-income houses, but are not willing 
and/or unable to buy one of the houses supplied in the market 

Demand 
The demand is in theory equal to the supply and depends high!:f on the affordability and the 
ultimate willingness-to-pay by the potential buyers in the market"". For housing for and by the 
lower income groups is generally lower than the technology needs for low-income housing24 

Technological capabilities 
The total stock of national resources in a country that can be committed to the production 
system, providing the necessary inputs for efficient and effective production. This total stock 
of national resources consists of the stock of technologies, human resources and natural 
resources 

Technology infrastructure25 

The network that is composed of the communication links between the firms, organizations 
and institutions that are part of the sector. This is also called the innovation system; the 
network of all actors in the technology utilization and development of the (sub) sector in the 
concerning industry. This network includes R&D and scientific institutes, production systems 
(enterprises, sectors) and technology promotion agents. The nature and number of the actors, 
as well as the nature and the intensity of the linkages between the actors are relevant 

Sector performance 
The extent to which the national technological capabilities available for the (sub) sector are 
able to satisfy the technology needs in the (sub) sector 

Firm- or project level 
The lowest level of aggregation at which the objectives are considered to determine the 
feasibility of an implementation. At this level the decisions are made 

Technological system 
A technological system is a technology described in terms of the input needed, the process 
and the product (output). So where technology can be used to either describe the whole or 
just a part of a system (for example only the process aspects), the system concept is used to 
indicate the whole of input, process and output 

Technology 
The literature indicates that two types of technology can be distinguished: process 
technology and product technology. According to UNESCAP (1989) it is the means of 
transformation of natural resources to produced resources or economic goods. In this 
meaning it refers to process technology. Process technology is considered as a combination 
of four basic, dynamically interacting components that together accomplish any 
transformation operation. The components are: 

Object-embodied technology (Facilities or Technoware) 
i.e. facilitating elements, equipment, machinery, devices, structures and factories 
Person-embodied technology (Abilities or Humanware) 
i.e. expertise, proficiency, dexterity, creativity, perseverance, diligence and ingenuity 
Document-embodied technology (Facts or lnfoware) 
i.e. designs, accounts, specifications, standards, observations, relations, equations, 
charts and theories 

23 Van Egmond, 1999 
24 Erkelens, 1991 
25 Van Egmond, 1999 
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Institution-embodied technology (Frameworks or Orgaware) 
i. e. groupings, allocations, systematization, organizations, networks, management & 
marketing26 

Besides the transformer of inputs applied for the production of goods and services, the term 
technology is also used to indicate the technological attributes embodied in the output of the 
production process. This is called product technology (as opposed to process technology). 
Any product technology can be described by means of the product's 

Function (mono or multifunctional) 
Flexibility of application 
Geometry (size and shape) 
Physique-technical performance (strength and durability) 
Complexity (number of components) 
Cost aspects 

Innovative technology 
A new technology either in the form of knowledge in a new area of introduction, or existing 
knowledge used in a novel way 

Promoting factors 
The factors from the context of the international, national, sector, firm and project settings that 
influence the implementation and diffusion of an innovative technology in a positive way by 
creating opportunities or stimulating the implementation or diffusion otherwise 

Constraining factors 
The factors from the context of the international, national, sector, firm and project settings that 
influence the implementation and diffusion of an innovative technology in a negative way by 
posing threats to the valid objectives, constituting risks, or by hindering the implementation or 
diffusion otherwise 

LSLI housing projects 
Housing projects for the middle- and lower income groups of society that consist of at least 
500 durable housing units. 

Low-income houses 
There are three types of low-income houses, each with a standard blue print: 

Type21 (T21) 
Type 27 or 28 (T27 I T28) 
Type 36 (T36) 

The number behind the T indicates the number of square meters floor area of the house (see 
appendix Technical guidelines I standards for LI-housing I LI-housing) . 

Middle- and lower income groups 
People earning between 350.000 Rp and 1.500.000 Rp per month27

. 

The middle- and lower income groups can be classified in three groups, each being eligible 
for one of the previously named types of houses: 

I. 350.000 - 500.00028 Rp/month (very poor) 
II. 500.000- 900.000 Rp/month (lower income) 
Ill. 900.000 - 1.500.00 Rp/month (middle income) 

Implementation 

T21 
T27 or T28 
T36 

The selection, adoption and adaptation of a technology in a certain context (nation, sector, 
firm, etc) 

Diffusion 
The rate of adoption of a technology in case it is implemented several times 

26 UNESCAP, 1989 
27 Bapak H. Djoko Slamet Utomo, Head of the Association of project developers, REI (Real Estate Indonesia}, 
11 -03-2004 
28 Exchange rate of the Rupiah - US$ was at the end of 2004 approximately 8500, see also appendix 4 
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Fitness, performance, success of implementation 

PT. HBB - Indonesia 

All refer to the extent to which the (national, sectoral, firm or project-) goals are met, the 
needs fulfilled and the capabilities utilized effectively and efficiently. This is all related to the 
impact of the implemented technology on it's environment I the community in which it is 
implemented. 

2.4 Conclusions 

From the foregoing, the variables that at least theoretically influence the success of an 
implementation can be derived. It was already indicated that on the one hand there are 
internal factors of implementation, while on the other there are contextual factors. The internal 
factors are related to the technology that is implemented. When the technology is replaced by 
a different technology, its fitness to the situation will be different. As a result, the outcome of 
the implementation and diffusion processes will be different as well. 
The contextual factors that influence the implementation and diffusion are the concepts that 
can be found at different levels of aggregation, namely: 

International setting 
National setting 
Sector setting 
Firm I project settings 

The concepts that have to be investigated to answer the research questions are elaborated in 
the following chapter. 
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3 Empirical Issues 

3. 1 Research Framework 

PT. HBB - Indonesia 

The research aims to contribute to the successful implementation and diffusion of the HBB
system in the Central & West Javanese large-scale low-income housing sector by pointing out 
the opportunities and bottlenecks for the implementation and diffusion. From the theory was 
derived that the success of the implementation of an innovation depends on the factors that 
are considered to have an impact on the achievement of the objectives on national and 
sectoral level. The objectives on the national and sectoral levels are in general terms to fulfill 
the prevailing needs, to utilize the available capabilities efficiently and effectively and to meet 
the (national development) goals. 
Aforementioned goals, needs and capabilities provide the criteria for successful 
implementation, in the light of which the system characteristics (input, process and output) 
can be evaluated to come to an assessment of the fitness. 

To come from the national, sectoral, firm and project settings to the formulation of 
opportunities and bottlenecks for implementation and diffusion, and subsequently to 
recommendations for successful implementation and further diffusion of the HBB-system in 
Central and West Java, the research will is divided in several sub studies: 

In the first sub study, the system characteristics (SC) of the HBB-system will be described 
in terms of the inputs needed, the process technological aspects and the product 
characteristics (sub question 1 ). By clarifying the characteristics of the innovative system 
we can find out what the system has to offer and what its requirements are for successful 
implementation in the given settings. 

The international, national, sectoral and firm- and project settings in which the technology 
is to be implemented have certain characteristics that can either offer opportunities or pose 
threats to the implementation. To come to these promoting and constraining factors, the 
following subjects need to be studied: 

Because the innovative technology is transferred internationally, the characteristics of the 
international setting (IS) are investigated (sub question 2). The scope hereby will be very 
limited, as the building material sector generally has a small global reach due to high costs 
of international transport (a low value to a high weight ratio), and low-income houses are 
mostly a local business. However, because the technology in consideration is acquired 
through ITT, the nature and mode of the transfer as well as related issues like the relations 
with the supplying country and other international relations, import policy and available 
finances will be discussed to get an idea of the opportunities and risks that exist within the 
current international setting. 

Thirdly, the characteristics of the national setting (NS) need to be assessed (sub question 
3). The objectives on national level can be derived from the development goals such as 
increased employment, increased income generation, increased knowledge and skills, and 
decreased housing shortage. By describing the doming social system and the geographical 
I physical system of Java, the for this research relevant part of the national setting is 
portrayed. Relevant aspects of the social system are the socio-economic characteristics of 
the country like population, economy, politics, policies, education and health and its history. 
The geographical I physical system will be described in terms of the geography and the 
infrastructure. One of the characteristics of the social system is the valid set of policies. 
These influence the extent to which a technology fits its environment by means of their 
influence on the market forces between supply and demand. The policies are often 
designed in the national setting, to be executed on the sectoral I local and I or regional 
levels. Policies are included in the list of relevant factors since they may stimulate or form a 
constraint towards an increased supply of technologies. 
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In the fourth sub study, the characteristics of the sector setting (SS) will be investigated 
(sub question 4). The objectives, needs and capabilities in the sector are described on the 
basis of 1) the technology needs (TN), 2) the technological capabilities (TC), and 3) the 
technology infrastructure (Tl). The technology needs refer to the shortage of low-income 
housing on Central & West Java in qualitative and quantitative terms. The quantitative 
technology needs can be derived from the supply and demand in the sector and the 
policies of influence. The qualitative technology needs will be described in terms of the 
content of the demand of houses for LI people. 
The technological capabilities can be characterized as follows: 
a. In terms of the range of available technologies. These are the existing systems 
currently used for the construction of low-income houses, the substitutes for the HBB
system. The characteristics of both the product technological aspects as well as the 
process technological aspects of the alternative building system will be mapped including 
the inputs needed for the building system. 
b. In terms of the available human resources, the available and exploited natural 
resources. The characteristics of these elements are considered to indicate the available 
means that exist within the sector for the selection and adoption of building systems 
(including new building systems). In other words: these technological capability elements 
indicate the available potential in the sector setting that can be deployed when the HBB
system is implemented. 
Weighing the technology needs against the technological capabilities results in the 
technology gap that has to be bridged in order to solve the (housing) problems. 
c. In terms of the links that exist between the actors and that are available to be used for 
the diffusion of the system. The technology infrastructure, or innovation system can be 
described in terms of the actors involved in the building and innovation processes and their 
links. Mapping them will provide information about the readiness and possibilities that exist 
within the sector for the selection and adoption of (new) building systems. 

Fifth, in addition to the description of the technology infrastructure, the firm and project 
characteristics (FC & PC) are depicted (sub question 5). The company goals and policies 
of PT. HBB - Indonesia will be described to form a picture of the work and wishes of the 
technology supplying company. The (potentially) implementing companies or institutions 
will also be portrayed, though in a very global fashion. The purpose this serves is to find 
out if these can be expected to contain any promoting or constraining factors for the 
implementation of the HBB system. 
The project characteristics of the kind of projects that PT. HBB Indonesia aims at for the 
diffusion of the technology are scrutinized for this same purpose too. 

The results of the first four sub studies are combined and discussed in the first synthesis, 
concluding on the prevai ling housing need. This includes the need for technology (LI
housing), the potential to meet that need and the (national development) goals in the 
Central & West Javanese LSLl-housing sector. From these objectives on the national, 
sectoral, firm and project levels, the contextual factors of influence on the implementation 
and diffusion of an innovative technology can be listed. 

By comparing the list of contextual factors to the features and requirements of the 
technology system in the second synthesis, the factors can be denominated 'promoting' or 
'constraining'. The opportunities and bottlenecks, or promoting and constraining factors (PF 
& CF) for successful implementation and diffusion of the HBB-system are formulated to 
answer sub question 6. Knowing this, recommendations can be made to enhance the 
success of implementation and diffusion (l&D) of the system (sub question 7). 

The sub studies described above are represented in the research model of figure 3.1. 
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2. International Setting regarding this case of ITT (Ch . 5) 

3. Indonesian / Central- & West Javanese Setting (Ch. 6) 

4. Residential Construction Sector Setting (Ch. 7) 

5. Supplying & Potentially Implementing Firms/ Project Settings (Ch . 8) 

PT. HBB - Indonesia 

6. Promoting & Constraining Factors for Implementation & Diffusion of an Innovative Technology in the 
given Settings (Ch. 9) 

1. 
Innovative 

Technology : 
HBB-System 

(Ch. 4) 

7. Implementation 
& Diffusion 

(Ch. 10) 

Figure 3. 1: Research model: The sub questions that will be investigated in this study and in which 
chapters the results can be found 

3.2 Operationalization 

From the foregoing it can be derived that the system's fitness (and therefore the success of 
the implementation) depends upon the independent variables of the international, national, 
sector, firm and project settings. By pointing at the different aspects of the sub studies in the 
previous section, some of the characteristics of the variables that are necessary to measure 
the concepts are already explained. However, in order to translate a concept into measurable 
aspects, the relevant factors and their aspects need to be operationalized into variables. This 
involves the explaining and demarcating of the concepts (section 2.4) and the search for 
indicators for these concepts. The summarized result of the operationalization is given in 
appendix 5. This is the second step after the indication of the relevant factors for 
implementation and diffusion of technologies to come to the assessment of the fitness of the 
HBB-system for low-income housing in Central- and West Java. 
The indicators are described in the following, accompanied by argumentations for the choices 
hereby made. 

System characteristics 

The technologies that are considered will be described in terms of a) the inputs needed, b) 
the process technological aspects and c) the product technological aspects. 
The indicators used to describe these components are for the needed inputs natureware & 
semiware, the process technology components are technoware, humanware, infoware and 
orgaware, and the output it generates in terms of the product technological aspects. These 
are measured by means of the indicators function, flexibility of application, geometry, mass, 
mechanical characteristics, costs, colour and quality. The full list of indicators, also with 
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regard to the process technological aspects techno-, human-, info- and orgaware are listed in 
the operationalization table in the appendix 5. 

International setting 

The international setting has many aspects. However, for the purpose of this research, only 
the ones that are relevant for the transfer of the technology in question are reviewed. 
Therefore, the international setting will be described in terms of the relations with supplying 
countries, import policy and regulations that might affect the transfer, and stability and 
availability of the finances in Indonesia to bear the costs of the imported technology. 

National setting 

The national system has two dimensions, namely a) the social system and b) the geographic I 
physical system. 

a) The social system can be described by two components: the history and the socio
economic situation. The history is relevant for understanding of the backgrounds of 
the country and the context of the implementation. It gives insight in the origins of the 
culture, and more specifically the current norms and values on the basis of which 
(implementation) decisions are made. The socio-economic situation indicates the 
development level of a country. When we consider the subcomponents economy, 
population, health, education and politics, the opportunities and constraints with 
regard to the available and potential financial and human resources become clear. 
General indicators for the economy are the per capita income, Gross National 
Product, Gross Domestic Product and its composition and the growth rate of the 
economy. Moreover, import and export figures and the Foreign Direct Investment 
climate can complete the picture of the economy. The population can be described in 
quantitative terms by means of its size, density, distribution, growth and, related to 
that, the total fertility rate. The quality of the human resources will be indicated by the 
employment figures and rates of the population and their income distribution. It is 
assumed that higher incomes lead to higher levels of education and therefore more 
development. The subcomponents of health and education also have to do with the 
quality of the country's human resources stock and the level of development in 
general. Indicators for health are the life expectancy at birth, (child) mortality rates, 
and the number of doctors, medical staff, hospital beds and financial efforts of the 
government. However, the last four indicators are not very reliable as they merely 
indicate the numbers, not how many people actually have access to them. If a large 
part of the population (the poor part) cannot afford to go to the doctor, let alone 
hospital, then the numbers of doctors or medical staff are not relevant. The 
subcomponent education can be described in terms of the gross and net enrollment 
ratio's, the number of teachers, pupil teacher ratio, government expenditure and of 
course the literacy rate. It should be notes however, that the number of teachers 
again does not give adequate information on the level of development. To measure 
the politics subcomponent, aid, international conflicts & relations, financial institutions, 
policies and development goals will be described. The government's intended actions 
or other plans to solve the population problems and to stimulate the economy can be 
derived from the national (development) policy, just like the national development 
goals. These are important for the assessment of the fitness of the technology later 
on. 

b) The geographic I physical system delineates the available geological and physical 
potential and limitations of the country, and more specifically the island of Java. By 
describing the geographic location, the geological features and the physical 
infrastructure, the geographic I physical system can be made vivid . Actually, 
urbanization and therefore demography also determine the physical lay out, however 
for the purpose of this research, description of this in terms of the population density 
and distribution (as described in the social system) is sufficient. The first component, 
the geographic location, is described in terms of accessibility and climate. The climate 
determines the minimal requirements of buildings and can form a constraint for 
example for the production of building materials with regard to drying, rotting, etc. The 
second component, geological features, is determined by the nature of the soil (which 
resources are available), volcano's (available building ground, danger zones) and 
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earthquakes (dangers and building style I requirements) . The physical infrastructure 
component concerns the available roads, railways, waterways and telecom. 

Sectoral setting 

The sectoral setting consists of three aspects, namely a) the technology needs, b) the 
technological capabilities, and c) the technology infrastructure. 

a) With the technology needs the real prevailing need for houses is meant, or the 
housing shortage. This is calculated by adding up the population growth to the 
households that are currently already in need of proper housing, minus the supply of 
new houses for these people. The households that are currently in need of proper 
housing are indicated by the term 'backlog' . The backlog is the amount of extra 
houses that is currently needed to solve the housing problem for the people who don't 
have shelter right now, as well as those who don't have proper housing. The supply s 
the extent to which the need is met. According to the market theories, this is equal to 
the demand. In reality, the technology need or actual housing need exceeds the 
demand. The policies that influence this housing shortage or the alleviation of it must 
also be included, as a component of the technology needs. Indicators of the policies 
can be building regulations, subsidies, taxes and other types of government 
intervention in the fields of LC housing, building materials, incomes and other relevant 
fields that influence the supply and/or demand in the sector. 

b) To know the potential in the sector in terms of the technological capabilities, the 
technologies, the human and the natural resources that are available for the 
alleviation of the housing need must be described. The available technologies that 
will be discussed are the technological systems that are currently used most often for 
the realization of LSLl-housing. These systems will be described in terms of their 
characteristics with regard to the inputs needed for the process, the process 
technology components technoware, humanware, infoware and orgaware and the 
output it generates (see appendix 5). 
The available human resources are measured by looking at the number and type of 
personnel that is available and the level and type of education they received 
(education enrollment figures). 
The available and exploited natural resources result from assessment of the country's 
natural resources stock and the export figures of these commodities. 

c) The technology infrastructure is the network of the technology utilizing organizations 
and firms of the construction technology system and the other technology supporting, 
promoting agents and groups otherwise involved in the technology utilization and 
development. In other words, all actors in the LSLI housing sector and the links that 
exist between them have to be mapped to get insight in the promoting and 
constraining factors that exist as a result of the actors and links that together form this 
network. 

Firm and Project Settings 

Insight in the firm settings of a) the supplying and b) the implementing firms; as well as in c) 
the projects served is essential for a smooth implementation and wider diffusion. 

a) For the supplying firm, the company profile of PT. HBB - Indonesia will be described 
in terms of its size, products and activities. 

b) As it is not yet precisely known who the implementing firms are, exhaustively 
describing company profiles is not possible. Therefore, a general description of the 
expected customers of HBB is considered to be sufficient. Firm size, products and 
activities are indicators for a general description of the potential buyers. 

c) The projects that are suitable for the application of the HBB-system, and that are 
attractive for the selling firm, can be described in terms of the type and number of 
buildings, the location, the magnitude in terms of costs and time, and the type and 
number of required personnel. 
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Promoting & Constraining Factors 
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The objectives on the national and sectoral levels are in general terms to fulfill the prevailing 
needs (sub studies 3 and 4), to utilize the available capabilities (sub studies 2, 3 and 4) 
efficiently and effectively and to meet the (national development) goals (sub study 3, 4 and 5). 
The prevailing needs, the available capabilities and the development goals can be formulated 
as factors of influence on the implementation and diffusion of the innovative technology in the 
settings of our case. These factors of influence are subsequently matched with the 
technological characteristics of the system (sub study 1) and according to the results of that 
labeled 'promoting' or 'constraining' for the implementation and diffusion in the Javanese 
residential construction setting. 

The given technology evaluated in the light of the promoting and constraining factors result in 
the fitness of the system to the local situation. This means that the data collected in the sub 
study of the system characteristics will be combined with those of the first synthesis. By 
assessing the fitness of the HBB system, we can indicate where possible problems arise with 
the implementation, so these can be prevented or diminished and what should be done in 
order to enhance the diffusion. This will result in the final conclusions and recommendations. 

3.3 Research Approach & Methods of Data Collection 

In Part II of the report the collected data will be presented and analyzed. The aspects of the 
research framework of figure 3.1 shall there be investigated in order to arrive at 
recommendations for wider diffusion in part Ill. To do this in a structured way, in table 3.1 is 
listed per sub question which aspects roughly shall be investigated, which approach is used, 
what methods are used to collect the data and in which chapter the results can be found. 

The conclusions on the sub studies converge in the synthesis. These findings are needed for 
the formulation of the recommendations for successful implementation after the fifth sub study 
. The characteristics of the systems (existing systems and the HBB-system) will be evaluated 
in the light of the objectives of the implementation in the international, national, sectoral, firm
and project settings (goals, needs and capabilities). 

The approach of the research and methods of data collection that will be used are listed in 
table 3.1. 

The executed research is partly descriptive of nature, partly explorative. The contextual 
settings will be investigated in a descriptive fashion; by means of listing all the contextual 
factors of influence on the implementation and diffusion of an innovative technology in the 
given sector. Moreover, the technological characteristics are described in terms of their 
quality and if possible, quantitatively. In the explorative part, the factors of influence from the 
context are linked with the characteristics of the technologies and the assumed relations 
following from that are used to formulate recommendations. 
The strategies followed to produce the answers to the research questions are: 

Desk study for the theoretic foundations and factors of influence 
Case study to verify and add factors of influence 

The methods of data collection used are mentioned in table 3. 1 
In summary they are literature, newspapers, internet, (statistical) data from the Central 
Bureau of Statistics (BPS) and World Bank libraries, interviews and observations. 
The observations were done to verify the technologies (especially process and product 
technological aspects) and some of the characteristics of the national and firm/project 
settings. For example the state of the roads in Central- and West Java could be judges by 
own experience. The interviews were addressed to some of the key-actors involved in the 
residential construction industry in Central and West Java and they were also aimed at 
gaining accurate information on the inputs, processes and outputs of the residential 
construction industry, especially with regard to low-income housing. From differences in the 
answers of the different actors it could be derived that some facts are not common knowledge 
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and some knowledge is not present. Moreover, this is a way to check the reliability of the 
data. 

The actual execution of the methods of data collection and experiences with it are described 
in the next part of the research; the results of the field study. 

Sub Question Aspects Approach 
Methods data 

Chapter 
collection 

1. System a. Inputs Detailed mapping of the Literature, Interviews, 
Characteristics b. Process characteristics technology on certain Observations 4 
(SC) c. Product characteristics parameters. 
2. International a. ITT Analysis of the goals, Literature, , internet, 
Setting (IS) b. International relations needs, capabilities and newspaper, interviews 

5 c. Import policy conditions set by the 
d. Finances international settina 

3. National Setting a. Social system Analysis of the goals, Literature, 
(NS) b. Geo I physical system needs, capabilities and Newspapers, Internet, 

6 
conditions set by the Interviews, 
national setting Observations 

4. Sector Setting a. Tee. Needs Analysis of the content Literature, 
(SS) b. Tee. Cap's and extent of the Newspapers, 

c. Tee. Infra technology needs, Interviews 7 
capabilities and 
infrastructure 

5. Firm I Project a. PT. HBB Ina Analysis of the firms' Interviews, 
Characteristics b. Implementing firms sizes and activities I Observations 
(FC/ PC) c. Projects products and the 8 

expected I feasible types 
of projects and their aims. 

6. Promoting & a. Opportunities Arranging of the data Sub studies 2, 3, 4 & 5 
Constraining b. Incentives found in the previous sub 
Factors (PF & CF) c. Risks studies into favourable 
(synthesis sub d. Barriers and unfavorable 

9 studies) characteristics of the 
settings for the diffusion 
of an innovative building 
system. 

7. Conclusions & a. Opportunities a. Goals Results synthesis I & II in Evaluation of the 
Recommendations b. Incentives b. Needs the light of the objectives fitness of the 
for implementation c. Risks c. Capabilities of HBB, the national and technology parameters 
& diffusion (l&D) d. Barriers sectoral goals and in relation to the 10 & 11 

capabilities opportunities and 
bottlenecks provided 
by the environment. 

Table 3.1: Research Plan 
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PART II: RESULTS OF THE FIELD RESEARCH 
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4 The Innovative Technology: The HBB-System 

4. 1 Introduction 

In the following, the characteristics of the innovative technology will be described with the 
purpose of finding out what the features and requirements of the technology are. This 
description follows the discussion in part I, a distinction shall be made accordingly; to 
determine its fitness, the HBB system will firstly be considered in terms of the 'product' . Next, 
a closer look will be taken at a) the production process of the building material and b) the on 
site application of the building material in the construction phase. If this is later on matched 
with the characteristics of the settings, we can determine how well it fits and what the chances 
on successful implementation are, or what has to be done or avoided to promote further 
diffusion. 

For masonry walls, the on site construction process typically consists of material that is made 
of stone blocks, elements of brick (block) or natural stone and non-burned artificial stone, 
joined together with a mortar. 
A masonry wall belongs to the category of durable building materials, as it must satisfy certain 
requirements: 

Strength to carry vertical and horizontal loads 
Resistance against wind load, rain and rising damp 
Long-term durability 
Resistance against fire 
Resistance against thermal and sound transmission 
Acceptable appearance 

The extent to which these requirements are met are not only determined by the material and 
quality of the masonry, but also by the mortar used, the skills of the workers and building 
system. A comparison of the innovative system with the common systems can be found in 
appendix 6. 

The methods of data collection used to answer the first research question were literature, 
interviews and observations. The literature that was investigated can mainly be found in the 
library of the Eindhoven University of Technology. Some 'literature' was obtained in Indonesia 
in the form of brochures received during interviews with HBB-lndonesia, the Building 
Information Center (BPIK) of the provincial government in Semarang, at the Research 
Institute of the Ministry of Public Works (PUSKIM) in Bandung, and at the office of Perum 
Perumnas in Jakarta. 
Interviews were taken at the local, provincial and national government, the University of 
Indonesia (Jakarta) , Diponegoro University (Semarang) and Perum Perumnas to name but a 
few. The opinions and knowledge of material experts, contractors, project developers, users 
and actors were asked (for the complete list, see appendix 7). 
Desk study results were obtained through research done in the office of PT. HBB-lndonesia in 
the heart of Jakarta where a comfortable workplace was created to perform the task. 
In Bandung an excursion was organized by one of the researchers from PUSKIM to a red 
brick factory and kiln, as well as a batako and conblock factory. All together, this lead to the 
following results. 

4.2 The HBB-system 

Product: The HBB system is a durable building system with strength comparable to conblock 
and red brick. Although any shape of bricks, panels or blocks can be produced, for this 
research only one shape, the most optimal shape for houses for low-income levels is 
regarded. This is the HBB-Panel T3 (panel) with measurements 60 x 30 x 10 cm3

. 

The data gathered from the interviews with regard to the product characteristics can be 
summarized to the following important points; the strength of the panels is perceived as 
insufficient. The interviewees comment on the softness of the material, causing the panels to 
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be damaged or crumbled off too easily. On the appearance of the panels, and its suitability for 
LI-housing, the opinions differed. Most of the respondents liked the look of the material better 
than batako, assessed it as nice and neat, however, some stated that the colour will remind 
the people of batako too much to ever be chosen as building material for their homes. Others 
indicated that the product looked too smooth or expensive to be considered LI, so again it 
would not be considered as an option for LI-houses, this time for the opposite reason. The 
smoothness of the panels is considered positive because it makes plastering on the inside 
abundant, however it also makes plastering (at least definitely necessary on the outside) 
more difficult and time-consuming. The price per unit is much more expensive than red brick 
and batako, however savings can be obtained by the fact that less panels are needed per m2 

and especially that much less mortar and plastering is needed. 
Production process of the building material: The material, of which the panels are made, 
is lightweight concrete. Cement, fine sand and water are mixed in a mobile machine (see 
picture page I) in which foam is added. The foam is an imported chemical additive that causes 
air pores to form in the concrete during the hardening process, thereby decreasing the 
density. This causes the weight of the blocks and panels to be lighter than regular concrete. 
The concrete mix is pumped through a hose and cast into the moulds of the panels (see 
picture page I). The moulds (ten panels per mould) are made of chipboard. 
The production process of the panels requires management of time, budget and quality. 
Therefore, a manager and an assistant are necessary to control the process. This requires a 
higher level of education than needed for the average red brick and batako factories. In 
addition, the sales are better organized and more actively pursued than in traditional brick and 
batako factories. Special marketing and sales persons are hired to sell the product. 
Construction phase: The design of the low-income houses is according to the standard 
government design for healthy housing. The used structure consists of columns and ring 
beam. In an attempt to manage the risk involved in relying on the work of a contractor for the 
realization of projects, HBB tends to work with different subcontractors. The building units 
have the maximum size possible to still be handled (they are still practicable for the people to 
produce, stack, lift and lay), making it possible to speed up the building process as less 
panels are needed than red brick or batako blocks per m2 wall. 
The large size of the panels thus has the advantages of faster construction (resulting in less 
plastering and mortar required). A drawback, however, is that the weight causes lifting above 
waist height to be rather problematic. This results in additional required personnel to lift the 
panels (or equipment like small hoist cranes) and subsequently longer construction times. 
The speed is further reduced by the necessity to halt the building activities after every four 
layers of panels to enable the mortar to dry and thereby form a stable and strong unity with 
the panels. Another aspect that influences the construction speed negatively is the fact that 
the panels need to be carved with a nail to enhance attachment and the panels bordering the 
columns needed to be cut in V-shape. This last problem could be resolved by attaching half 
PVC-pipes in the moulds, so that a C-shape appeared in the side of the panels. To saw the 
panels, a special saw is needed. This is impractical because it is difficult to acquire and 
expensive. 
The panels' dimensional accuracy as a result of the system used reduces the need for mortar 
(which is like plastering relatively expensive) and enables plastering of (less than) one 
centimeter thickness. It should be noted however, that this does require additional training of 
the bricklayers and plasterers. The traditional building materials are compared to the HBB
system extremely inefficient in the use of mortar and plastering; two centimeters mortar to 
stack the blocks is considered decent, while the plastering generally exceeds this amount as 
a result of great inaccuracies. The result is that despite the higher price per unit, the price per 
m2 unfinished wall is approximately the same as red brick. Despite this, the solid image of red 
brick as decent, reliable and strong building material is hard to beat for any innovative 
technology. 

Besides the technological characteristics of the system and its fitness to the context in which 
it is implemented, in chapter 2 it was already mentioned that there are other factors 
influencing the diffusion of an innovation as well. Acceptance, perceived profitability and 
availability were the factors mentioned earlier. In the interviews we therefore asked the 
interviewees what they feel are the most critical characteristics in terms of choosing or 
refusing an innovative building material. In other words, when they would accept or reject is. 
The aspects that are considered to be important for a building system for LI-housing are, 
according to the interviewees: 
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3) Availability of the product, the inputs and the required tools and equipment 
4) Low-maintenance 
5) Image of the product. 
6) Method in terms of complexity and required (extra) training. 

With regard to point 5 it should be noted that it is very hard for any new product to compete 
with the solid high-status, high-quality, non-engineering image of red brick. This proven 
technology can hardly be caught up by new, unknown technologies. Pertaining to point 6, an 
additional comment is that it is perceived as a disadvantage when extra training is needed 
because of the extra costs this raises. Moreover, it is not stimulated to implement a system 
that requires less unskilled labour. This will be discussed in more detail in the following. 

4.3 Summarized technological characteristics of the HBB-system 

Characteristic HBB-system (panel) 

Function Building unit for non load 
bearing wall 

Flexibility of application - due to size & strength 
Geometry rmm"l 600 x 300 x 100 (+/-2) 
Complexity See process technological 

characteristics 
Dry density [kg/m"] 800-1000 
Mass per piece [kal 12.5-15.0 
Compressive strength 
rNtmm21 2.5-4.0 

Tensile strength 
[N/mm2] 0.5 

Water absorption 
[kg/(m2.s 112)] See appendix 8-1 

Resistance biological + 
Thermal conductivity 

0.2 rwt(m.K)l 
Acoustic quality n.a. 
Fire resistant ++ 
Surface structure Smooth 
Colour Light gray 
Costs per piece [Rp] 4250 
Costs per m" unfinished 

30,000 wall [Rp] 
Costs per m:l wall [Rp] 

60,000 (1-side plastered) 

Table 4.1: Product technological characteristics of the innovative systems 
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Picture page I: HBB 

Figure 4.1: A HBB-panel mould 

Figure 4.3: Filling the moulds 

Figure 4.5: A HBB-panel wall 
(and bamboo scaffold) 
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Figure 4.2: The FC-Machine 

Figure 4.4: The HBB-factory in Salatiga 

Figure 4.6: Example house in construction 
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Process 
HBB-system (panel) 

Characteristic 
Natureware inputs Sand+ water 

Semiware inputs Cement +foam + clean enough water+ electricity + demoulding oil +fuel + manually 
filtered fine sand 

Needed enerqy 
Equipment Moulds, hand tools like hammer and screwdrivers for the positioning and removing of 

the moulds 

Machinery Pre-mixer, mixer, concrete pump, generator, foam generator (all operated by a semi-
automatic operation program) 

Factory Electricity 3 phases from generator, at least 2000 m£ ground, 3 containers , fences 
and gate, roof construction (bamboo & plastic), computer, telephone, desks, chairs, 
etc. for administration office 

Facilitating elements SIUPNPWP 4 Tax reg . (for government) required for new business administrations 
BKPN =foreign investment board - permission for investment & production in RI of 
new technologies 
Manual for the production process of the blocks I panels 
Construction calculations for standard non-load bearing walls 
Finances from Heysterum International (investment 2 milliard Rp, approximately 
200.000 Euro, for machines, moulds, containers, etc.) 

Number of personnel 5 workers for 100 blocks/day 
or 11 for 1000 blocks per day (1 shift) 

Type of personnel See appendix 8 - II 

Expertise Laying & plastering , management, operating the mach ine 

Desiqn Provided, realized and maintained by HBB 

Specifications Required m• of 
mixture 

Per 1 m 3 mixture 

Cement 260 kg Im• 
Sand 520 kg I mJ 

Water 300 I I m0 

Foam 0,50 I I m• 
Demoulding 
Oil 1,70 kg I m3 

Diesel fuel 2 ,00 I I m• 

Relations Foam, sand & cement suppliers , bank, local & reg ional governments, Dutch national 
qovernment, workers & security 

Charts Routine-schedules are available (mixing , moulding , drying), etc, but only used in the 
beginning 

Networks Universities, personal networks 

Management Manager plus assistant to manage Budget, Organization , Planning , Information & 
Quality, plus work with subcontractors to spread risk of swindle & fraud 

Marketing Salespersons involved in active sales, driving around to search for construction sites 
in preparation , send brochures & pricelists to contractors to inform about the product 

Table 4.2: Process technological characteristics of the production process of the building material 

Process 
HBB-system (panel) 

Characteristic 
Units I mL 5 

Mortar Im" [dm~J 4 

Equipment [T] Regular hand tools like scraper for the finishing , saw for the cutting of the blocks and 
hammers, screwdrivers. Scaffold for heights (usually bamboo) 

Machinery (T] 1 HBB-machine 
1 Generator set 

Factory [T] Foam concrete foundation floor for factory (10 cm) plus 3 cm concrete finishing 
Tent construction Moulds, 1 O panels per mould 
3 Containers 

Personnel [HJ Unskilled laborers, skilled laborers for laying & plastering , staff 

Design [OJ Standard design provided by the government: Rumah Susun, Rumah Sehat & 
Rumah Sederhana Sehat Types 21 , 28, 36, 45 

Specifications [OJ Panels: see production process building material 
Mortar (cement & water) 

Relations [OJ Universities for technical info, personal contacts (family and fr iends) for info on ru les 
and regu lations (avoid corrupt government officials etc.), middlemen (people who 
already have contacts) 

Charts 01 On site application in the construction process, no charts are used. 

Networks [IJ Universities, middlemen, family & friends, contractors, suppliers, banks, 
governments, local governments 

Manaqement fl] One HBB manager+ assistant manage time, budget, organization , information and 
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Process HBB-system (panel) 
Characteristic 

quality. The management team selects several sub-contractors to fulfill the demands 
of the principal/owner. Subcontracting to several parties instead of 1 contractor 
(traditional) is to minimize the risk (swindle, fraud) . By contractually holding each 
contractor responsible for his own part, also in the user-phase, HBB tries to deliver 
high quality products. 

Marketing [I] Brochures with pictures of past and present projects distributed to potential clients 
(project developers, contractors, info centers at construction sites of large housing 
projects) and marketing personnel will drive around to spot starting construction sites 
(places where preparations are going on or where foundations are already made) to 
promote the HBB-svstem 

Table 4.3: Comparison characteristics of the construction process: on site application of the building 
material 

4.4 Conclusions 

The features of the innovative HBB-system and requirements to produce and apply that are 
relevant to judge whether the system fits the Javanese low-income housing sector are 
described in the foregoing. 
In summary the following features and requirements can be distinguished: 

The aspects that are considered most important for an innovative building system and the 
evaluation of the HBB system with regard to that are: 

• The price per panel is approximately 4.400- 4.650 Rp and per m2 finished wall 
60.000 Rp/m2

. The costs per panel are high, however, if experienced or well
instructed workers are available, the total costs can very well be lowered by savings 
as a result of speed, and savings on plastering and mortar (cement). 

• The strength of the HBB-panels is generally perceived as weak. The panels are too 
soft. Although technically the product may in reality be equally as strong as red brick, 
what people perceive is what they base their decision on. Related to the strength is 
the durability. 

• The availability of the product, the inputs and the required tools and equipment is also 
named as one of the decision criteria. The foam and special saws needed for the 
HBB system are drawbacks in this respect. The requirements of the other inputs are 
relatively demanding (quality of the water, electricity and demoulding oil}, which 
requires more effort to obtain, however, the quality of the output is correspondingly 
higher. The factory requires advanced machinery and a complete plant including 
office and security. 

• For low income housing it is furthermore important that the material I construction is 
low-maintenance. Since there are no differences in the construction method of the 
HBB and other systems, the material itself can make a difference. However, no 
significant differences in maintenance are to be expected from the HBB system in 
case the panels stay intact. If they turn out to crumble off easily like some of the test 
panels did, it may in the longer term create additional costs. 

• The method in terms of complexity and required (extra) training. 
o The elements (panels) are large, though relatively light and are therefore 

easy to process and lay. In absolute terms, however, the panels are 
perceived rather heavy. Constructing with the panels goes fast as a result of 
the large measurements. 

o In some cases, for example when the panels have to be lifted to heights 
above the waist or head the measurements may be somewhat awkward. 

o Lifting the panels above waist height is sometimes problematic as a result of 
the weight of the panels. Extra workers or tools like small cranes are 
desirable. 

o The low compressive and tensile strength requires a structure with accurately 
realized columns and beams. 

o Smooth surface looks neat if not plastered (option for inside-wall}, but causes 
problems with plastering (required for outside wall) and joining the elements 
together with mortar, as it does not stick well. The joining of the elements can 
be easily improved by scratching the sides of the panels with a nail. This 
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creates little slots that enhance the adherence. Unfortunately this slows down 
the construction process. 

o The personnel who utilize the information and charts necessary for the 
production of the panels need to have the capabilities to be trained 
(understand and apply knowledge and perform skills correctly) . This accounts 
for the personnel for the production of the panels, the application of the 
panels to construct walls, as well as for the marketing and management 
personnel. 

• The image of HBB is non-existent yet, as it is a new product in the Indonesian low
income housing sector. Therefore, unless it is a lot cheaper than the common 
systems, people will generally not consider it an alternative for red brick or batako. It 
is very hard for any new product to compete with the solid strong and simple image of 
red brick. This proven technology can hardly be caught up by new, unknown 
technologies. 

Another feature of the HBB-panels, its favourable insulation characteristics, appear to be of 
minor importance for low-income housing. 
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5. 1 Introduction 
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The international setting is described to indicate the relative socio-economic, political and 
technological position of a country in the world and to portray the links of a country with other 
countries in the global scene. For this research, the characteristics of the international setting 
will only be investigated in consideration of the technology that is transferred internationally. 
ITI related issues like the relations with the supplying country, import policy and available 
finances will be discussed to get an idea of the opportunities and risks for the diffusion of the 
innovative technology that exist within the current international setting. 

When investigating the goals, needs, capabilities and conditions set by the international 
setting, one needs to demarcate 'the international setting' . In our case this is done by splitting 
up the concept into 1) the relations of Indonesia with the supplying country, 2) the import 
policy and 3) the finances of the country. These features of the international setting of the 
technology transfer in our case are investigated by means of literature, Internet, newspapers 
and interviews (see appendix 7). The interview that thoroughly handles this subject is 
interview l.K with the project manager of PT. HBB-lndonesia. In some other interviews the 
issue was touched upon for example interviews 11.B and 11.K with representatives of the 
KIMPRASWIL and the provincial government. 

5.2 This case of ITT 

A technology transferred from foreign resources, or ITI, can include any embodied or 
disembodied technological element. The mode of transfer and conditions against wh ich the 
transfer takes place play an important role in the extent to which technology, and thereby 
knowledge, actually flows from foreign sources into the recipient country. 
In our case, the transfer includes both the acquisition of 'hardware', as well as 'software'. The 
hardware that is transferred consists of the FC-Machine, the moulds and the foam needed to 
produce the panels. These elements of the production process are categorized as 
Technoware. As in most cases of ITI, the technology that is transferred is done so under 
particular terms and conditions. In the case of the HBB-system, the FC-Machine is patented 
and therefore remains possession of HBB. The machine can be deployed for projects in 
Indonesia, but unlike the moulds that can be copied locally after the first cargo from Holland, 
the recipient party cannot copy the machine. 
The software of the ITI is the knowledge in the form of humanware, orgaware and infoware. 
The humanware consists of Dutch engineers and experts who, at the start-up phase, guide 
the setting up of the plant, provide a remedy for start-up problems with the processes and 
transfer the operating skills to the local workers (providing TA - technical assistance). After 
the start-up of the plant, one well-instructed manager keeps control over the plant. The 
knowledge that is transferred is related to the functioning of the machinery and tools, and it is 
also captured in the infoware and orgaware that is part of the ITI. The infoware used (at least 
in the beginning) are charts and schedules with the specifications and following order of the 
mixture and procedures of the production. The orgaware exists in the management and 
marketing that are part of the system and that are transferred as well. The organization of the 
production process and sales, as well as that of the project administration is the transferred 
orgaware. 

The parties involved in the transfer are the suppliers of the technology: Heysterum Bouw & 
Beheer B.V., subsidiary of Heysterum International in Linne, Holland on the one side and the 
recipients on the other. The receiving parties, or the parties with which cooperation is 
effectuated can be for example project developers or private persons in Indonesia who want 
to use the HBB-system and have own investment capital, or are supported by external 
agencies. For this case of ITI the mode of transfer takes place in two phases; 1) the 
production process of the panels and 2) the construction phase. In the first phase, the 
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channel through which knowledge and skills are transferred is a subsidiary. Besides the easy 
access of expertise in a variety of fields (see appendix Heysterum International Group), HBB
lndonesia also has easier access to finances from Heysterum International. In the 
construction phase, the mode of transfer is in the form of project teams with local partners. In 
these project-based cooperations, HBB-lndonesia fulfills project management tasks and 
supervision (see figure 5.1) 

THE HBB-METHOD OF MANAGING 
BUILDING PROJECTS 

HEYSTERUM BOUW& BEHEER B.V. 
PT. HBB-INDONESIA 

PROJECT MANAGEMENT 

Budget 
Organisation 
Planning 
lnfonnation 
Quality 

Figure 5.1: The HBB-method of managing building projects (Source: HBB brochure 2004) 

5.2.1 International relations 

The relevant international relations are in our case the current relations that exist between 
Indonesia and Holland. These relations are of direct influence on (the possibilities of) the 
transfer. The two countries have had mutual economic, political, socio-cultural and scientific 
ties throughout the history (see also chapter 6). Certain links still exist today. Those of interest 
for this report are mainly of economic nature. The Economic and Commercial Division (EA -
Economische Afdeling) at the Royal Netherlands Embassy in Jakarta provides assistance for 
both Dutch and Indonesian institutions that aim to maintain and increase economic and 
business relationships. The assistance mainly focuses on economic bilateral relationships 
between two governments (both in central and regional levels), and providing general 
information to the business community. Moreover since 1978 the two countries have one 
official bilateral Chamber of Commerce, the Indonesian Netherlands Association (INA). 
Besides providing business related information through its advanced information system, INA 
also provides services to companies in all stages of business, from the provision of market 
and company information, to the arrangement of permits, partner search, the organization of 
trade missions and seminars, representation and advocacy. Moreover, INA runs a number of 
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co-operation programs to support management and technological co-operation between 
Indonesia and the Netherlands. 
Since 2000, there is a renewed bilateral development cooperation that consists of an annual 
financial volume of 45 million Euro (plus 6 million ad-hoc humanitarian aid) . The money is 
intended to support projects and programs aimed at effectively fighting poverty. At present the 
bilateral Netherlands Development Cooperation in Indonesia (co-) finances activities in 
collaboration with the following international organizations that can therefore be of indirect 
influence on ITT: 

World Bank (basic education , water management) ; 
IMF Uudicial reform, commercial courts); 
UNDP (governance reform, community recovery) ; 
WFP -World Food Programme- (community recovery) 

5.2.2 International trade & finances 

In the previous section it was already mentioned that a few million Euro is annually disbursed 
to Indonesia for government projects to reduce poverty and to improve the living situation of 
the poor. Besides this, multiple forms of subsidies are available for businesses, projects, 
NGO's and other institutions or persons with small-scale projects. Some of the HBB projects 
are also eligible for subsidies. 
The relevance of international trade in relation to this research is limited to the sources of 
finances and opportunities provided by the global market. The import policy that has its 
influence on this will briefly be discussed later on in this section. 

The finances available in the country from exports were 57159 million US$ in 2002, while in 
the same year a total of 31289 million US$ was spent on imported goods and services, 
resulting in a positive trade balance of 25870 million US$ (see figure 5.3) 

Together with hotels and restaurants, this accounted for approximately 16 percent of the 
gross domestic product (GDP) in 2002. Twenty-five percent of GDP emanated from 
manufacturing industries, almost twelve percent from mining and quarrying and seventeen 
percent from agriculture, forestry and fisheries. The rest comes from other practices (figure 
5.2) . 
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Figure 5.2: Percentage distribution of GOP by industrial origin (Source: BPS) 
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The country's finances indirectly influences the import opportunities including that of the HBB
system. If the income goes down, this means a negative influence on the import of the 
system. 

The one policy that is of immediate influence on our case of ITI is the import pol icy of the 
Ministry of Industry and Trade. 
According to the national import pol icy, there are three categories of imported goods: 

1. Banned goods (not allowed to import)29
; 

2. Goods subject to the trade system. The Minister of Industry and Trade must 
approve the importer, in this case HBB, for the import of the goods30

; 

3. Goods free for import. 
The HBB-machine, the foam and the initial moulds belong to the th ird category. This means 
the goods are free to import. 
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Figure 5.3: Trend values of exports and imports in- and excluding oil and gas (Source: BPS) 

29 Attachment of the Minister of Industry and Trade Decrees Nos: 230/MPP/Kep/7/98; 406/MPP/Kep/11/97 and 
25/MPP/Kep/1/98 (Source: http://www.indoocean.com/fishery/Trade/lmport-policy-app3.htm) 
30 Attachment of the Minister of Industry and Trade Decrees Nos: 230/MPP/Kep/7/98; 406/MPP/Kep/11/97 and 
25/MPP/Kep/1 /98 (Source: http://www.indoocean.com/fishery/Trade/lmport-policy-app3.htm) 
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The features of the international setting in which the technology transfer takes place that 
influence the implementation and diffusion of the offered innovative technology are: 

• ITT 
The parties directly involved are the Dutch company HBB-lnternational and its 
subsidiary PT. HBB-lndonesia on the one hand and Indonesian customers on the 
other hand. In the production process phase of the panels, the mode of transfer of 
knowledge and skills is through the subsidiary. In the construction phase the 
technology and knowledge is transferred on the basis of project base cooperation 
with local partners I investors. The technology that actually is transferred is the 
hardware in the form of the moulds and the foam used to produce the panels. The 
FC-Machine is patented and stays in possession of HBB. The moulds can be copied 
locally after the initial Dutch fabricate examples. The transferred software comes in 
the form of infoware, humanware and orgaware. The partly patented system used 
labor-intensive production methods. 

Nature ITT-part 
T Machine, moulds & foam 
H Engineers & experts 
I Charts, schedules & specifications 
0 Manaqement, marketinq & orqanization 

Table 5. 1: The elements of this case of ITT 

• International relations 
Direct influence on this case of ITT results from the business relations between 
Indonesia and The Netherlands are stimulated by the Dutch government in the form 
of provision of information, subsidies and the existence of a bilateral Chamber of 
Commerce. Indirect influences exist in the cooperative ties with wider global partners 
like the World Bank, IMF and the UN. 

• International trade & finances 
The balance of trade is positive, meaning there are resources available for 
development. The main export commodity is mineral fuel (and related materials). It is 
common knowledge this is not a sustainable source of incomes. Another source of 
capital is the aid funds and subsidies that are available for companies and projects in 
Indonesia. 
The import policy in Indonesia does not hinder the import of the HBB-materials and 
machine. 
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The features of the national setting of Indonesia and especially the characteristics of Central 
and West Java are discussed in the following to define the structural and cultural framework 
within which the technology will be implemented. Analysis of the goals, needs, capabilities 
and conditions that prevail in the national setting may help to clarify to what points attention 
should be paid to enhance implementation and diffusion of a technology. 

To find the features of the national setting and more specifically those of Central and West 
Java, several sources of information were consulted. Literature has been investigated, mainly 
at BPS and the WB library in Jakarta. The historical facts as conveyed in the appendix are put 
together from various sources like travel guides, Internet and previously read books on the 
Inda-Dutch history. A valuable source of information also proved to be the newspaper, The 
Jakarta Post, as it publishes very thorough articles on the macroeconomic situation and the 
social and governance issues in the country. Especially the overviews at the end of the year 
2003 were very useful. The interviews with especially the different government officials turned 
out to provide very clear and useful information on the current local politics (domestic 
governance) and the prevailing housing policy. Of course, by speaking with the different 
interviewees and other people and by observing life in general and the construction sites and 
work places ·in particular, a taste of the culture and habits was obtained. The results of this 
sub study are conveyed in the following. 

6.2 History 

A short description of the history is given in appendix 9 to provide some insight in the 
backgrounds of the country and the context of the implementation. The goal is to illustrate the 
origins of the contemporary culture, so as to understand the norms and values on the basis of 
which implementation decisions are made. 

The fact that culture, religion, norms and values have an impact on the design of buildings 
and to some extent on the rules and regulations that are valid, makes the history relevant for 
the construction industry. Moreover, the administrative structure in which building processes 
are organized and the extent to which this is institutionalized also follow from a certain cultural 
and structural setting which no doubt has its historic roots. A short overview of the history31 

can be found in appendix 9. 
The conclusion of the history study for the diffusion of technology in the Indonesian 
construction industry, is that the following aspects must be taken into account: 

Throughout history, many religions have been introduced (Hinduism, Buddhism, 
Islam, Christianity), all leaving behind their prints in the design of buildings. 
Currently, most of the Javanese people are Muslim (88 %), although other religions 
co-exist: Christian (8 %), Hindu (2 %), Buddhist (1 %) and other (1 %)32

. Religion is a 
very important aspect of everyday life. 
The biggest influence on the formation of the country, on the regulations and 
administrative structures and on the built environment was the colonization of the 
archipelago by the Dutch for three and a half century. 
After the independence, the form of rule was authoritarianism (Sukarno and Suharto). 
Although indirect, the influence of the Dutch was still in effect, this time through the 
education of the rulers. 
With the first elections since four decades of authoritarianism, a new era of reform 
('reformasi') has been brought in. After the repression of Suharto, people can now 
openly talk about what they want. Demonstrations are currently daily business 
(sometimes literally as unemployed people often demonstrate for a small allowance) 

31 Eclectic summary of various sources on the internet, travel guides, interviews, literary works and other literature, all 
listed in the bibliography 
32 Source: http://www.cia.gov/cia/publications/factbook/geos/id.html#People 
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and the media is more free and open than ever before. Nevertheless, for many 
Javanese people this isn't a relief at all. Besides the fact that it's not in their nature to 
blurt out their own opinion, it's also not in their culture to oppose especially elders or 
people higher on the social ladder. What is currently happening is a process of 
cultural change. Many higher educated younger people eagerly utilize their right to 
speak, while many elder or more traditional people do not exactly know what to think 
of all this individualism, or reject it. The impact of this change for the construction 
industry is that it creates opportunities for a shift from preference for traditional styles, 
materials and architecture towards modern, innovative ones. 

6.3 Social System 

The socio-economic situation indicates the development level of a country by considering the 
subcomponents of economy, population, health, education and politics. The opportunities and 
constraints for diffusion of the HBB-system provided by the available and potential financial 
and human resources and investment climate will become apparent. 

6.3.1 Socio-Economic Indicators 

Economy, population, health and education 
Indonesia is a lower-middle income country with average living standards comparable to 
Azerbaijan and lndia33

. The government faces huge challenges in creating macroeconomic 
stability and restructuring the financial sector after the ending of the IMF support in 2003. 
Indonesia was the last among the countries affected by the Asian crisis to complete its IMF 
supported program. Governance issues influencing the living and investment climate are 
addressed politically, however, in practice bureaucracy and corruption still hinder 
improvement in many fields. 

-r,; .Zc•3 

Figure 6.1: Corruption threatens the national economy (Source: The Jakarta Post, 31-12-2004, 
"Promoting good governance is essentiaf'J 

The economic situation has its impact on other aspects of socio-economic life, such as 
education and health. In Indonesia, health and education are available in a variety of qualities, 
however, for many poor people not even the worst is affordable. In the field of education, 
improvements have been made according to the illiteracy rates; while in 1990 the percentage 
of men of age 15 and over who were unable to read and write was 13 percent, in 2001 this 
declined to 8 percent. For females of the same age the illiteracy rate was 27 percent in 1990 
and 17 percent in 2001 . 

33 Derived from the world ranking of Gross National Income at Purchasing Power Parity- World Bank, 2003 world 
development indicators, April 2003, Washington DC 
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Another great challenge is the magnitude of the population problem; Indonesia is one of the 
world's most populous countries, with densities up to 12.623 people/km2 in Jakarta (2002). 
Unemployment is officially determined at 6 percent, however, only 68 percent of the working 
population was measured 'economically active' in 2002. Many people work unpaid or are 
underemployed. Detailed data of the socio-economic situation can be found in appendix 3. 

Domestic governance 
With regard to politics and governance, the concept of 'Regional Autonomy' (RA) has been 
implemented as a reaction to the strongly centralized governance of authoritarianism. The 
idea was to shift from top-down to bottom-up governance, in an attempt to better fulfil the 
needs of the people and to keep the provinces of Riau, Aceh and lrian Jaya. 
Law No. 22/1999 on local government came into effect on Jan. 1, 2001. As a result, Indonesia 
became a very decentralized country with power being shifted from the central to the 
smallest, local I regional levels of government; the regency (kabupaten) administrations. The 
republic is divided up into 32 provinces (including the special provinces of Aceh, Jakarta and 
Yogyakarta). Each province has its own political legislature headed by the governor with 
extended powers to administer the province. The 32 provinces are further broken down into a 
total of 416 kabupaten (regencies) headed by the Bupati and 56 kotamadya (municipalities) 
headed by Walikota (mayor). These units of government can be broken down further into 
kecamatan (sub districts), headed by camat, which in turn can be broken down further into 
kelurahan (village groupings). Each level of governance has its own bureaucracy, often with 
overlapping functions. The power of the province is restricted to giving guidance to the cities 
and regencies. They do not have instruments to enforce anything, nor do they have a 
rewarding I penalty system to stimulate compliance to their guidelines. Since 2002 I 2003 they 
do manage the budget of the cities and regencies, because in the first year after 
implementation of RA this already proved to be too much of a responsibility for most of the 
local governments who previously were not used to managing their own budget. Huge 
exceeding of the budgets resulted in this measure, but the management of the budgets only 
concerns the amount. How the money is allocated is decision of the city or region. +It is true 
that the Indonesian politics have become more democratic, as also at the lower levels some 
of the local officers can be elected, but old and disturbing practices like bribery and the 
shortsightedness of political parties are still alive and hamper true reformation . Since it is now 
the task of the kabupaten to form the administrative structure, every district has its own 
governmental departments. These local government agencies are called kantor dinas. Some 
districts stuck to the structures of the 'branch offices' of the national government previously in 
power (then called kantor wilayah, or kanwil}, but other districts have created new (sub) 
divisions or renamed the old ones. This has resulted in a disorderly web of {partly 
overlapping) divisions, their functions and tasks and the responsible officials. For the 
construction industry, this is a disadvantage as it is practically impossible to formulate uniform 
rules and regulations for the whole of Indonesia. Moreover, in the case of district boundaries 
overlapping projects, problems may arise with regard to licences, permits, fees, required 
studies I documents, and so on. Another implication of RA, is the growing number of 
regencies and municipalities. The annual growth rate of new regencies and municipalities is 
10 percent34

. As each regency or municipality tries to generate as much revenues as 
possible, the well being of the people is often disregarded. An increasing number of informal 
tolls and illegal fees are charged at the boundaries of regencies and municipalities, thereby 
hampering trade, reducing local competitiveness and leading to a bad local investment 
climate. Revenues are often spent on 'white elephant' projects without any clear multiplier or 
spill-over effects that benefit the local people. There is a realistic threat of local officials using 
the new power shift as an approval to set up small personal domains, which diminishes the 
chance on cooperation. This is harmful for the local capacities and thereby economy too. It 
hampers development as a whole, when no efforts are made to cooperate. Horizontal and 
vertical intergovernmental coordination are essential to avoid stagnation and regression. 

34 Source: http://www.thejakartapost.com/outlook/eco07. asp. 
Due to the administrative requirements for the general election in 2004, the creation of new regencies and 
municipalities had been halted temporarily. However, as can be seen from the applications for new provinces, 
regencies and municipalities piling up at the Ministry of Home Affairs, after 2004 their number will be increasing 
further. 
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The overall development goals that Indonesia, together with all the members of the UN 
committed themselves to by adopting the Millennium Declaration are the Millennium 
Development Goals35 are: 

1. Eradicate extreme poverty and hunger 
2. Achieve universal primary education 
3. Promote gender equality and empower women 
4. Reduce child mortality 
5. Improve the health of mothers 
6. Combat HIV/AIDS, malaria, and other diseases 
7. Ensure environmental sustainability 
8. Develop a global partnership for development 

Points 1, 4, 5 and 7 are directly related to the housing situation in a developing country. 
The National Housing and Human Settlement policy is compatible with the Millennium 
Development Goals, as well as the "Cities without slums initiative", of the United Nations 
Center for Human Settlements (UNCHS) and the World Bank (WB). According to the Habitat 
Agenda I Agenda 21 of the Settlement Sector, housing and settlement development is 
essential for sustainable development. Although formulated differently, sustainable 
development is also the top priority of the national development strategy. The aims formally 
are preservation of the national economic development, improvement of the human and 
natural resource capacity and environmental conservation, poverty alleviation and guarding of 
the food stock, development of local political stability, security and defiance stability and 
combating corruption, collusion and nepotism. Furthermore the improvement of law 
enforcement with a special program (see appendix 10) is aimed at. Despite the best 
intentions and good analysis of the priority points, the national development goals remain far 
destinations without a concrete route planner. The White Paper on the other hand does 
formulate the actions that the government must take to solve the problems and stimulate the 
economy. 
The White Paper is the 'government's economic policy package pre and post IMF' (formulated 
by the WB, approved by the government). The measures proposed by the White Paper are 
given in appendix 10. It aims at: 

1. Maintaining macroeconomic stability; 
2. Restructuring and reforming the financial sector; 
3. Increasing investment, exports and employment; 
4. Meeting Indonesia's governance challenges; 
5. Reducing poverty 

In accordance with these goals, the different Ministries all have their own policies. It is beyond 
the scope of this research to investigate them all in detail , however, the most relevant for 
development cannot be disregarded. 
The national science and technology development policy aims at self-reliance and excellence 
of the nation's science and technology capacity (technological capability building) and at 
improvement of the country's competitive position in the world. Therefore, it emphasizes on 
the provision and adoption of innovations, which will significantly promote and sustain national 
production. This should be based on real demand. Among the objectives of national science 
and technology development are improvement of the capabilities for integrating science and 
technology and developing the innovative capability as a foundation for self-reliance and 
excellence. To extend the managing capabilities, the government should support science and 
technology, hereby pertaining to global concerns and trends. In this way, the national 
development can become more compatible with global development. 
The relevant government priorities lie in the development of the National-Sectoral-Regional 
systems (the structuring of the systems of national science and technology, innovations and 
other systems) and in the promotion of the use of new materials. The relevant priorities in the 
field of manufacturing lie in the production-precision, -controlling and -management (including 
the marketing). 
The policy of the Ministry of Public Works36

, the body that is responsible for the fulfillment of 
the housing need and settlements for all people and the provision of infrastructure will be 
discussed in more detail in the following section. 

35 The Millennium Development goals summarize and give substance to the commitments embodied in the 
Millennium Declaration, adopted unanimously by the members of the UN in September 2000. Source: WB: 2003 
World Development Indicators 
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Building Policies & Regulations 
The national policy and strategy of housing and settlement development in lndonesia37 

consists of three main points: 
2. Institutionalization of a housing and settlement development system that is based on 

community participation. The community is considered as the key-stakeholder, while 
the government acts as an enabler, providing laws and regulations in housing and 
settlement development and management. For more detailed information on 
community-based housing development, see appendix 11 . Building safety regulations 
should be enforced. 

3. Fulfillment of the needs of healthy and affordable housing, concentrating on the poor 
and low-income citizens. In order to fulfill this, the following plans are set up: 
financing systems and subsidies to promote the housing market (see appendix 12), 
development of community-based housing, provision of economic support for poor 
people, housing provision support for natural disaster victims and internally displaced 
persons, asset management of state buildings and housing. 

4. Establishment of a healthy, secure, harmonious and sustainable living environment. 
To achieve this, the government plans to improve the living environment quality (slum 
upgrading38

), to provide settlement infrastructures and services and to implement 
responsive settlements (see appendix 2) and formulate directions for architectural 
quality. 

To achieve these goals, the Ministry of Public Works created the "one million houses" policy 
in which the previously mentioned actions are elaborated into a quantified policy. The one 
million houses policy is explained in further detail in section 7.2.2 in the following chapter. 

In the construction industry, standards and regulations are the main regulatory instruments 
that are the first structural attempt to ensure safety and good quality of building materials39

. 

The technical regulations with regard to building I construction are listed in appendix 13. 

However, in the absence of supervision and reward or penalty mechanisms, as is the 
unfortunate case in Indonesia and many other developing countries, the regulatory frame is 
nothing more than a stack of paperwork. Despite this, the fact that there are guidelines and 
regulations available for those who wish to work accordingly gives hope. Not only for the 
future of building quality, but also as a part of the capacities that are present in a country to 
judge, select and produce or process materials for construction . 
Related to this, the institutional capacities that are available in a country - in developing 
countries often lacking - may not function as intended. The quantity and reliability of 
information (technical, economical, judicial) is often bad. While taking interviews it turned out 
that quite some of the interviewees, who all are related to the construction of LI-housing one 
way or another, did not know where they could find information on building codes, let alone 
what these rules or guidelines are. A surprising fact that was confirmed by the diverse and 
incomplete answers that were obtained from several interviews. Moreover, the building 
capacity should be borne in mind. One million houses is a lofty promise, however as it turns 
out once one learns more about it from the highest government and consultants involved in 
the formulation of the policy, it is not about one million new houses. This is realistic of the 
Ministry, but it puts the people slightly on the wrong track. 

36 The current official is 'Ministry of Public Works'. Previous to this, the name has subsequently been 'Ministry of 
Housing and Human Settlements' and 'Ministry of Settlements and Regional Infrastructure'. 
37 KSNPP kebijakan dan strategi nasional perumahan dan permukiman di Indonesia (national policy and strategy of 
housing and settlement development in Indonesia) 
38 Slum upgrading mainly comes down to improvement of the infrastructure in the slum areas. The government 
prefers this to tearing down the settlements and rebuilding them, as that will enlarge the housing backlog and costs 
too much. Improvement of the living environment leads to a better quality of life (Kurdi, S.Z., 2003) 
39 UNCHS, Habitat (1988), Development of the construction industry for low-income shelter and infrastructure, 
Nairobi. 
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6.4 Physical I Geographic System 

The physique I geographical system delineates the available geological and physical potential 
and restrictions of the country and particularly the island of Java for the implementation and 
diffusion of an innovative building system. 

6.4.1 Geography & geological features 

The Indonesian archipelago is located in South East Asia, around the Equator (6°08' north 
and 11°15' south) . The climate is accordingly tropical; hot and humid, and more moderate in 
the highlands. There are only two seasons: dry season and rainy season. In both seasons, 
the wind is very welcome for ventilation. Regular residential buildings for the lower income 
groups (people who cannot afford electrical AC) should therefore always be designed with 
ventilation holes in the walls. In the rainy season, tropical rains occur with huge amounts of 
water pouring down, lasting several minutes to hours. Good discharge capacity from roof to 
ground and further is therefore desirable. Temperature in Java ranges from approximately 22° 
- 32° Celsius. The implications for constructions are that building materials will be affected by 
the humidity and will therefore age quicker. Not only does the rainy season bring 'big rains', it 
also provides for tropical storms. For constructions this means that damage can easily occur 
as a result of the yearly returning wind, rain and floods. It is therefore necessary that proper 
measures are taken; foundations should be strong enough, just like the connections with the 
walls. The anchoring is essential here and over-dimensioning is often needed to prevent the 
always higher costs of reparation or even rebuilding. 
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Another geological feature of the country that also has its impact on the construction industry 
is the occurrence of earthquakes. This means either no heavy stones I blocks on higher 
ground levels, no heavy roofing and no slender constructions, or a very solid, over 
dimensioned structure. 
Implications for buildings consequently are related to the materials, structures and 
architecture. The building materials must be capable of resisting weather influences (heat, 
moist) and the building structures should to a reasonable extent be able to endure forces as a 
result of earthquakes. The original architecture typically provides for open houses where the 
wind (if any) can ventilate the rooms, which is necessary in case AC is not affordable. 

Of the country's total area of 9.8 million km2
, no less than 81 percent is sea area. This leaves 

only 1.9 million km2 for land area. The land holds many volcanos and rivers, causing the 
actual inhabitable area to be scarce for the numerous people, especially on the island of Java 
(see also section 1.1 ). Focusing on Central- and West Java (including the special provinces of 
Jakarta and Yogyakarta), the regional potential is summarized in appendix 14. 
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What we can derive from these data, is that fulfilling the need for houses in especially West 
Java will remain problematic as the population growth there is the highest of the four 
provinces in this already very densely populated part. In Jakarta, the population growth is the 
lowest, however, the density and available space are and will be big problems. 

6.4.2 Infrastructure & accessibility 

In general, the physical infrastructure in developing countries is developed very poorly as a 
result of lack of money, bureaucracy, corruption and other institutional deficiencies to 
construct and I or maintain roads and complementary facilities such as bridges. The overall 
quality of infrastructure in Indonesia has deteriorated since the crisis, as public spending had 
to be reduced sharply and many committed and planned private infrastructure projects were 
suspended. Roads in and around major cities are heavily congested, while many inter-urban 
and rural roads are in poor and deteriorating condition. The toll roads are practically the only 
roads that are maintained. The development of low cost housing mostly happens in remote 
areas due to higher land prices in already developed area. This means that there are no 
roads yet, or very bad ones with huge holes and strongly varying widths. For the construction 
sites this means, that transport of materials may be impossible or at least difficult or 
problematic. As a result the designer may be forced to use traditional materials for its designs 
that are locally available. The use of railroads is generally not an option, as remote areas 
cannot be reached by train. The presence of a railroad may be interesting for the 
development of sites in terms of area development possibilities or hindrance. 

Overall infrastructure quality Quality of electricity supply 

\'ie1• .. 1(71) · ---· 

............. ("41 ·----· 
Cbit11 (Sl\ lm!fB!fBiiiij!fBiiiijii'l , .......... (Ml)·-----· 

Note: Ranking l =worst; 7=- best; Numbe.rs in countries' in parenthesis is country ranking out of 80 countries. 
Smm~e: 2002-2002 Global Competitiveness Repon. 

Figure 6.3: Perception of infrastructure quality (Source: The White Paper) 

Services like electricity, sanitary facilities and sewerage are often not present. In case they 
are present, it is not necessarily said that the newly developed building(s) or even the facilities 
of the construction site can be connected to the existing grids. These often have too low 
capacity or are located too far away. Especially with regard to the electricity grid it is wiser to 
use an own installation, because the electricity net is often overburdened, causing regular 
power cuts. 

6.5 Conclusions on the structural and cultural framework provided by 
the national setting 

The features that characterize the Indonesian I Javanese setting and that together form the 
cultural and structural framework in which the technology is to be implemented were 
explicated in the foregoing . Here in the concluding section, the preconditions for application of 
the HBB system offered by the Indonesian, and more specific, the Central- and West 
Javanese setting are summarized: 
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A new culture is coming into shape that is more modern and open to change and 
innovations than the traditional way of thinking is. In many respects however, it is 
hard to overcome the persistent traditional preferences of the majority of the 
Javanese. 

o Religious expressions in architecture and the importance of religion in everyday 
life influences construction activities as well 

o Formation of the nation, regulations & administrative structures inherited from 
Dutch colonization 

o Reformasi creates opportunities for shift of preferences for traditional styles, 
materials and architecture towards modern, innovative ones 

• Social system 

The magnitude of the Indonesian population problem is especially obvious in the 
densely populated parts of Java. As a lower-middle income country limited resources 
are available for investment in the quality of the human resources stock (mainly 
expressed in the housing, health and education situations). Improvements in the field 
of education are promising. 

With regard to the governance of the country, several problems stimulate stagnation 
and regression instead of development. From the local to the international levels a 
bad investment climate rules 

o Prevalence of bureaucracy & corruption 
o Governance from top-down to bottom-up (RA) 
o Power to decide and act at the local government (City I Region or Region II level) 
o Disorderly web of misty government divisions (no uniformity), functions & tasks 

and the responsible officials at the lower governments 
o Province lost it's power, can only give guidelines & manage budget local 

governments (but only the amount, not the allocations) 
o Small-scale governance units thwart transgressing projects (in terms of licences, 

fees, permits, required studies, documents, and so on) 
o Ever city I region tries to make as much money as possible on as short as 

possible term, therefore long term consequences often disregarded 
o Increasing tolls and fees charged at the boundaries of cities I regions lead to a 

bad local investment climate due to reduced local competitiveness 
o RA diminishes the chance on cooperation, while horizontal & vertical 

intergovernmental coordination is essential to avoid stagnation & regression 

Specific national development goals that are directly relevant for the case of 
implementation and diffusion of an innovative technology are to increase investment 
and employment, to improve governance, to reduce poverty and to enhance 
technological capability building, thereby creating self-reliance and excellence. 

o Housing & settlement development is essential for sustainable development, 
which is top-priority of the national development strategy 

o White Paper goals: 
Maintaining macroeconomic stability; 
Restructuring and reforming the financial sector; 
Increasing investment, exports and employment; 
Meeting Indonesia's governance challenges; 
Reducing poverty 

o The national science and technology development policy aims at self-reliance 
and excellence of the nation's science and technology capacity (technological 
capability building) and at improvement of the country's competitive position in 
the world. Through the provision and adoption of innovations, which will 
significantly promote and sustain national production. This should be based on 
real demand 
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o Ministry of Public Works acts as enabler for the community by providing rules and 
regulations, guidelines for healthy housing 

o The national housing policy is based on the assumption that the government acts 
as an enabler by providing cheap loans and proper infrastructure I public 
services. With the start of the one million houses policy the government attempts 
to provide the needy population with enough safe, healthy houses, as well as to 
even out the existing backlog in the housing stock. 

o The country's legal base and institutional capacities are lacking. Making 
enforcement of building codes and standards difficult. 

• Physical I Geographic system 
The climatological and geological situations set the following boundaries. 
o Climatological characteristics: hot & humid requires good ventilation, building 

materials age quick 
o Occurrence of earthquakes asks for design adaptations: no heavy stones I blocks 

on higher ground levels, no heavy roofing and no slender constructions, or very 
solid, well constructed structures 

o With exception of the toll-roads in and around Jakarta, the infrastructure is in a 
bad state, especially in remote areas where asphalted roads are often lacking 

o Services like electricity, sanitary facilities & sewerage often not present 

45 



TU/e technische universiteft e-indhoven 

Case study on the diffusion of the HBB-system in the 
large-scale low-income housing sector on Java 

PT. HBB - Indonesia 

7 Residential Construction Sector Setting 

7. 1 Introduction 

The opportunities and bottlenecks that prevail in the residential construction sector setting are 
described on the basis of the prevailing housing need, the valid policies, the capabilities in the 
sector and the networks that exist (or perhaps are missing) within the sector. The general 
state of the construction sector can be seen from the number of construction establishments 
in the past years ( 1998 until 2002) and the number of employees in appendix 15. 

Analysis of the content and the extent of the technology needs, capabilities and infrastructure 
help to clarify the characteristics of the residential construction sector for low income groups 
on the island of Java. The most important information in this chapter is gathered through 
expert-interviews. Especially the data from KIMPRASWIL and PUSKIM, the different civil 
servants at the province, the chairman of REI, Perum Perumnas and other project developers 
and the University of Indonesia were very useful. The talks with the interviewees were very 
clarifying. 
Information on the technology needs was also obtained from the newspapers. Additionally, 
some of the information on the technological capabilities and technology infrastructure could 
be found in the literature. 

7.2 Technology Needs 

The technology needs refer to the prevailing housing need. The Ministry of Public Works 
(KIMPRASWIL, Departemen Permukiman dan Prasarana Wilayah), published the figures 
given in appendix 16. 

Estimation of the housin KIMPRASWIL 

Backlog 
49,54-43,84 = 5,70 min units 
Backlo to be solved in a eriod of 20 ears 
Estimated increase in housing need in 2004 
Population growth 1,6 % * population : people per household 
1,6 % * 218 min : 4,4 = 790.000 
Houses in stock that need replacement 2 % 
2 % * 43.84 min = 876.000 

Needed houses in 2004 (if backlog is spread out over 20 years) 

49, 54 min housin units 
43, 84 min units 

5, 70 min units 
285.000 units/ ear 

790. 000 units/2004 

876. 000 units/I ear 

1.951.000 units 

Table 7. 1: Rounded off calculation of the needed houses in 2004, under the assumption of 20 years to 
catch up with the current housing backlog (Source: KIMPRASWIL, September 2003) 

To solve the need, the government has introduced the 'one million houses' policy, which owes 
its name to the target of 2004, which is to provide and enable a total of one million housing 
units (1,021,480 housing units to be exact) in the whole of Indonesia. The content of this 
policy will be explained in further detail in section 7.2.2 Policies. 
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7 .2.1 Supply versus demand 

Supply and demand in the sector are theoretically equal as a result of the market forces. For 
the diffusion of the HBB system it is relevant to know the expected supply of houses, as this 
may promote the diffusion of the innovative technology. 

Witnessing the prevailing backlog in housing provision, the supply in the last years has not 
been capable of keeping up with the population growth. However, not all households in need 
of a proper house can afford one, for example the unemployed, those who earn too little or 
who are employed in the informal sector. In Indonesia, a common phenomenon is that 
children who get married move in with either one of both the parent's families. Moreover, 
many people, even if they are not relatives, live together. These people are not in immediate 
need of shelter and may therefore not attend the market yet as they cannot afford the offered 
houses. The result is that the sectoral demand is lower than the actual need for housing. 

To alleviate the housing need of almost two million houses in 2004, KIMPRASWIL has set up 
an action plan that is explained in detail in the following section. Summarized, the supply of 
newly built houses (especially interesting for HBB) consists of 200.000 units (apartments and 
houses). 600.000 units will be self-help housing, which means the community builds these 
houses themselves (with the possibility of government support in the form of subsidized credit 
or building materials). The remaining 200.000 housing units will be served in the form of 
upgrading the environment (new or improved infrastructure and public facilities). 

7 .2.2 Policies 

The standards, building rules, regulations and codes that are relevant for the construction of 
low-income housing and building materials are relevant for this research to see whether the 
HBB-system meets the needs and requirements. The policy that influences the housing need 
(building activity) may offer opportunities or pose a threat to the diffusion of innovative 
building systems. 

Housing policy 
In the previous section the housing need was explicated, based on the backlog in 2003 and 
the annual growth. KIMPRASWIL, the Ministry of Public Works initiated the one million 
houses policy mentioned in section 6.3 in 2003. The policy, which aims to catch up with the 
backlog in the fulfillment of the housing need in 2020, meanwhile serving the annual growth of 
the housing need, exists of the following programs or types of buildings: 

1. Houses with a combined commercial/sales function 
2. Subsidized housing 

a. KPR - RSH, or Kredit Pemilikan Rumah - Rumah Sederhana Sehat. This is 
a credit facility to purchase a house classified as RSH. RSH are 'simple 
healthy houses' , which are four types of standard houses, with standard 
dimensions, of which the drawings are provided by the government (designed 
by PUSKIM, the research and development division of the Ministry of Public 
Works and distributed to the provincial governments for further diffusion). The 
guidelines as given by the government are referred to in appendix 2. 

b. Rusuna, or Rumah Susun Sederhana. These 'simple multi-story' apartments 
are necessary to solve the need in the urban areas, where the land is scarce. 
The Rusuna are available in two categories: 

1 Rusunawa, or rumah susun sederhana sewa. 
Translated: simple stacked rental apartments. 
Target group for this program are the people with income s 
Rp.1.500.00 per month. 

2 Rusunami, or rumah susun sederhana milik. 
Translated: simple stapled owner apartments. 
Target groups are the government employees, customs officials, 
policemen I women, civil servants, white-collar workers and other 
ordinary people. 

c. Perumahan Swadaya, or self-built housing. This program can be divided in 
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1 Newly built houses and 
2 Reparation I renovation of houses 

Here, the government's role as an enabler comes to the fore in the form of 
the provision of subsidies for the low-income people who want or need to 
improve their dwellings themselves. 

d. Prasarana dan sarana dasar lingkungan (PSD), or provision and preparation 
of infrastructure and basic public facilities like parks, markets or public places 
for prayer. 

The Ministry has calculated the backlog for 2004 based on the existing backlog of 2003 and 
the population growth. The action plan made to alleviate the housing need for especially the 
poor is quantified in the following table 7.2: 

No. Program Amount of units 
1 KPR SUBSIDIZED 221,480 

1. KPR - RSH (house) 200,000 
2. KPR Rusunawa (rental flat) 10,000 
3. KPR Rusunami (owner flat) 11,480 

2 PERUMAHAN SWADAYA (self help housing) 800,000 
1. New houses 600,000 

a. Micro credit 570,407 
b. Building material flow 29,593 

2. Uoaradinq Qualitv 200,000 
a. Micro credit 179,593 
b. Building material flow 20,407 

Sub total housing 1,021,480 
3 PSD (provision I preparation of infrastructure & public facilities) 1,014,480 

1. For subsidized houses and flats 214,480 
2. For self-help houses 600,000 
3. For uoarading environmental quality and slum dwellings 200,000 

Sub total PSD 1,014,480 

Table 7.2: The quantification of the 1 million houses policy of the government to alleviate the housing 
need. 

The actual amount of planned housing units that is potentially interesting for HBB consists 
mainly of the KPR subsidized houses (221,480 and a small part of the 200,000 units that will 
be used for public facilities as a part of upgrading the environmental quality). The rest of the 
planned housing units will most likely not make use of the HBB-system. The self-help houses 
are not interesting for HBB because the habit of the people is to build a piece when they have 
money, to stop when the money is finished, then save and start building again when there is 
enough to restart the construction. For this ad hoc building method of building by bits and 
pieces, the HBB-system is too expensive for several reasons. First of all, the advantages of 
production on site, namely speed, accuracy and neatness are undone if the panels are 
produced elsewhere and transported to a depot. The required transport (first from the plant to 
the depot I central sales point, then from there to the constriction site) hampers the speed 
with which can be constructed and involves loss of materials due to damage and breaking of 
the transported panels. Secondly, to profit from the savings in mortar and plastering, the 
construction process requires great accuracy. This asks for extra training of the people in the 
community, which in turn costs extra time and personnel (and thus money). Because of the 
already mentioned way of constructing by bits and pieces, no routine can be obtained and 
there is a high risk of loss of knowledge and skills after pause periods. Moreover, when parts 
of a house are already built, the weather will leave it's prints in the unprotected parts, thereby 
lessening the quality and on top of that it is difficult to resume precisely as was stopped. 
Again, more mortar and plastering will be needed to even out the differences, making the 
system more expensive. It is for these reasons that supplying a stock of HBB-panels at a 
central depot for self-help housing is inefficient. We therefore concentrate our considerations 
on the newly built houses by contractors and I or project developers. 

For the project developers who develop residential areas, another policy related to the 
provision of low-income houses was frequently named and explained during the interviews. 
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When asked about the government policy aimed at lessening the LI-housing shortage, an 
often heard answer from interviewees in the construction sector was: the 1 : 3 : 6 policy. This 
policy implies that when an area is developed, the share of houses for the high-income 
groups, for the middle- and lower income groups relate to each other as 1 : 3 : 6. In other 
words, for every high-income house that is built, 3 for the middle-income and 6 for the low
income groups must be realized. So every project developer had the obligation to realize a 
certain amount of houses for the lower income people as well. In this way, it was prevented 
that the houses for the lower income groups were 'forgotten' by most of the project 
developers, because these houses are not profitable and therefore not interesting. 
This policy aimed to serve two goals: 1) to force the project developers to construct low
income houses in order to alleviate the housing shortage for the lower income groups and 2) 
it intended to provide an equally distributed mix of expensive and cheap houses to improve 
social relationships. The government thought, that with implementing this policy, there would 
not be jealousy anymore when a new, expensive house was built between houses of less 
fortunate people, because there would already be a mix of more and less expensive houses. 
The environment of the low-income groups was assumed to automatically improve as a result 
of the presence of the more expensive houses. However, in reality the policy did not work as 
intended for several reasons. 
First of all, the project developers, in order to make profits to continue and expand their 
businesses, could not build large amounts of low-income houses on their expensive land, so 
they only mixed the "1" and "3" houses (for the higher and middle income groups) and paid 
penalties to the government, or simply made deals with the local government to pay them a 
certain amount of money to construct the "6" houses for the lower incomes themselves on 
another piece of land (which subsequently did not happen in most of the cases). Besides this 
reason of the land price, there is a second main reason why the policy in practice did not 
work. The rich people do not want their houses to be surrounded by low-income housing and 
people. It devaluates the price of their house and the status of their area. 
Because the policy proved to be a failure technically, socially and financially, the national 
government decided that it was not valid anymore. However, at the time of the interviews (end 
of 2003 I beginning of 2004) most of the interviewees still named this policy as the valid 
government policy for the alleviation of the housing shortage. 

Housing financing credit facilities 

To give more people access to healthy housing, the government has implemented the KPR 
financing facility to buy a house. 

Project 
Developer 

Bank 

Subsidizes 
by lowering 
interest rate 

Government 

Build 
houses 

KPR 

Sell 
houses 

Buy 
houses 

Resident 

Figure 7.1: Origins of the KPR credit facility (Source: Interviews 1.0 & 11.B) 

These cheap loans are made available by the lower interest rates of the banks for the 
mortgage of the houses for these groups. There are two types of subsidized credit. The first 
credit facility is KPR, which is intended to give the lower income groups the opportunity to buy 

49 



............... . ..... ······················ " · ~~'""•• 

PT. HBB - Indonesia 

a new house (mostly provided by project developers who develop large areas). The second is 
KPRS, an amount of money provided to build, extend or repair self-help housing. The latter 
falls outside the scope of this research and shall therefore be ignored in the following. In 
figure 7.1 it is shown how the KPR works. What it in practice means for the people can be 
read in appendix 12. 

Rules and regulations 

The organization of the building process, the actual realization and the building product 
quality are all subject to rules and regulations. In appendix 13 the rules and regulations that 
are valid for the Indonesian construction sector are listed. Control mechanisms only apply to 
land and spatial issues. These are checked by P2K, a government body with the task of 
checking the realization of land development in terms of spatial matters. The building permit 
(IMB) that is obliged for the development of land is compared to the masterplan by Dinas Tata 
Kata, the local government. However, the continuous budget gap that the local governments 
are dealing with causes the IMB's to serve as a source of income rather than a filter to 
prevent the people from unwanted situations. Unfortunately, as mentioned before, there is no 
apparatus yet to control the compliance of the producing firms or contractors with regard to 
the technical quality of their works. In cases of obvious malpractice, the local government can 
bring projects to a standstill, however there are several reasons why this hardly ever happens 
and as a result bad, dangerous structures and realization mistakes too frequently occur. 
First of all , hardly any thorough inspection takes place, as there is no government department 
specially set up for this task. In some cases where the owner has the technical knowledge, he 
or she can keep an eye on the realization, however the latter part of the projects is not 
inspected well at all. Second of all, there is a lack of people with adequate technical 
knowledge to perform proper inspections and lack of knowledge of the valid rules and 
regulations and where to find them. The people who have the knowledge generally are 
employed in high functions and do not have the time for on site inspections (which is not their 
task anyway) and the people who would have the time generally don't have the full needed 
knowledge. Third of all, if malpractices are discovered by a person who actually has the 
power to intervene or let someone else take action, the already mentioned practices of bribery 
and corruption unfortunately still prevail too often. Fourth, low-income housing is considered a 
matter of inferior importance. The safety of the people is very often disregarded and not taken 
into account as a decision criterion like price is. 
One of the policy points proposed by the government is to standardize thoroughly. As in all 
countries this will not happen from one day to the next, however, the beginning has already 
been made, as the guidelines and standards already exist. Moreover, associations like REI 
are working hard on the completion of proposals for standards to be approved and adopted 
by the government. However, the road is still long, especially for low-income housing. All the 
respondents who answered on this subject indicated that if the rules would now be commonly 
implemented and binding, still they would not be considered valid for low-income housing. 
Guidelines technical matters and price indications are available at the local governments to 
help the people, but the knowledge level and skills hamper improvement of the quality of the 
low-income houses that are made with community efforts. 
Market entry rules for producers of new materials or contractors are merely that an 
appropriate diploma and licenses are required. Factually no well-formulated regulations for 
building material producers are available other than the ones belonging to the standard 
procedures for starting a business (see appendix 17). 

7.3 Technological Capabilities 

The technological capabilities refer to what is currently available and used in the sector. It 
pertains to the potential in the sector: What kind of knowledge and skills are available, what 
kind of hardware people are famil iar with , what inputs can be provided from where, which 
institutions are relevant, etc. Some of these capabilities are favourable for the diffusion of the 
HBB system and some are not; they also form promoting and constraining factors. 
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By outlining the characteristics of the conventional technological systems, a comparison can 
be set up. This section shortly illustrates the product and process characteristics of the 
conventionally used systems for masonry walls, so to say the enabling systems. As in chapter 
4, the description of the innovative system, the process characteristics are divided into the 
characteristics of the production process of the building material and those of the process of 
application of the building materials) . 
For the extended lists of compared product and process characteristics we refer to product 
and process characteristics comparisons in appendix 6. 

In Indonesia the most commonly used building materials for durable houses are red brick, 
batako and concrete blocks. The red brick system is the most traditional one, and it is 
considered to be a 'non-engineering method' of construction. By this is meant that everybody 
is assumed to be capable of building a house with it. This may be a little too optimistic as of 
course there are some guidelines to be taken into account if one wants to construct 
something stable and durable, however, people generally perceive it as an easy to use 
system. In general, if people have the choice, they prefer building their house with red bricks 
(made of burnt clay). This is mainly due to the bad image of batako (made of trass and lime). 
Batako and conblock look alike with regard to size and color and they are often mixed up in 
speech. As a result, they both have a bad image, although conblock (made from concrete) 
has more favourable characteristics than batako (for example strength). Batako and concrete 
blocks are associated with cheap, low quality houses and living. This is partly the result of the 
fact that batako has been used in government-supported housing programs for the low
income levels. In these houses, the plastering is only done on the outside of the houses (to 
lower the price), resulting in an ugly, gray inside wall. If people have money they can plaster 
the inside themselves in a later stadium, but this is hardly ever done. People then rather 
expand their room (if possible) or buy nice furniture for example. This has contributed to the 
bad image of batako. Besides this, there are also product characteristics that are perceived 
as less positive than those of red brick. This can be seen in the comparison table in appendix 
6. 

Red brick (Batu bata) 

Product: Red clay bricks, batu bata, are a common building material in many parts of 
Indonesia, also in Central and West Java. Although there are some modern industrial 
manufacturing plants near Jakarta and some other major cities, most of these bricks are 
made by small producers, molding the bricks by hand (see picture page II). This causes the 
dimensions to vary, sometimes greatly. However, as standard measure for red brick we 
assume 20 x 10 x 5 cm3

. Like the size, the strength can aslo vary greatly among producer and 
even ~er producer. Generally the strength is assumed to be somewhere between 7 and 15 
N/mm , however tests show40 that the true strength of average red brick from home 
production plants liesbetween 2 and 4 N/mm2

. The price per brick depends on the 
manufacturer, the period (harvsting 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 corners 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 

40 Ando, Y., 1998 
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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: It was already mentioned in the 
introduction of this chapter, that 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 m2 wall is approximately 28,000 to 32 ,000 Rp. Red brick walls are always 
plastered both on the inside and on the outside. 

Batako 

Other options for building houses that are commonly used in Indonesia are batako, conblock 
and hollowblock. These blocks have quite similar appearances, however they actually are 
different materials. 

Product: Batako are rectangular blocks that are pressed into their shape of approximately 40 
x 20 cm2 with a variable thickness of 10, 15 or 20 cm. In different areas, batako are made in 
different sizes and shapes. For this research , we take the thickness of 10 cm as the standard . 
In case of low cost housing like in our case, as a rule the cheapest option is applied, which 
justifies the choice of only considering a thickness of 10 cm. The strength is said to vary from 
10 to 20 N/mm2

, however in reality varies between lower values similar to those of red brick 
used for low-income housing and this depends on the manufacturer, the press and quality 
and quantities of the inputs used. 
Production process batako: Batako is a type of soil cement brick made of trass, or natural 
pozzolan41 (sandy volcanic ash) mixed with burnt lime. Trass, as well as limestone can be 
found in the regions of Central and West Java. The production process of batako is as 
follows: one unit of partly hydrated lime is mixed with three to six parts trass, then sprinkled 
with water and stirred until it forms a crumbly, homogenous mass. The mixture is scooped 
into a metal frame mould (open on bottom and top) and pounded with a broad wooden mallet 
until compact. After smoothening the top of the brick with a metal trowel , the brick is removed 
by lifting the mould and brick into a wooden block and pressing the mould downward, leaving 
the brick sitting on top of the block. The bricks are stacked with a small space between them 
and dried for about two weeks. A few companies are now using mechanical presses to make 
strong pressed batako with holes for reinforcement with mortar or iron bars. 
Application of batako in the construction phase: The application of batako for the 
masonry production process is practically the same as with red brick, except for the size. 
Batako is not as strong as fired bricks and cannot be used for structures requiring high 
strength, but more permanent houses than bamboo or wood can be constructed with it. The 
mortar and plaster used is often trass and lime, mixed in the same proportions as the batako 
mixture. 
The price per m2 finished wall is actually higher than red brick (31 ,000 - 35,000 Rp/m2

) when 
both the in- and outside walls are plastered. However, for low-income housing made of 
batako, the inside wall generally remains unplastered. The price then lies between 24,000 
and 28,000 Rp/m2

. This type of housing has a bad image because of the bad inside quality, 
but even more because of the unfinished inside walls that look gray and ugly. 

As the trass needed for the production of batako will not harden without the addition of lime, in 
the absence of lime, trass is substituted for regular sand in concrete and cement mortar. The 
result is stronger, but more expensive concrete. 

41 Puzzolanic materials are materials that contain constituents that form stable insoluble compounds with cementing 
properties when combined with lime and water (from: E.J. Boonstra, market research HBB-blocks Indonesia 2003) 
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Picture page II: Available Technologies 

Figure 7. 3 : Batako press 

Figure 7. 5 : Production of red brick 

Figure 7. 7 : Construction site 
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Figure 7. 2 : Concrete mixer for con block 

Figure 7.4 : Batako house (white) & red 
brick in the background 

Figure 7. 6 : Kiln for bu ming red bricks 

Figure 7. 8 : Mould for red brick 
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Conblock I Hollowblock 

Product: Blocks for walling purposes made of concrete are called conblock, or because 
generally there are holes inside the blocks, hollowblock. The reason why batako and conblock 
are often mixed up, is that their appearance is practically identical. Like batako, conblock also 
has different sizes (see figure 7.9). 
Production process conblocks: The general mixture for low-income housing is Portland 
cement : fine sand 1 : 10 (class Ill). This is mixed with water with a scoop on the ground or 
mechanical in a mixing machine (see picture page II). The mixture is then put in the moulding 
machine (picture page II) where it is pressed into its shape. 
Application of conblocks in the construction phase: The process of applying the blocks in 
the production process of a wall is the same as with batako. 

Length: 400 mm 
Height: 200 mm or 100 mm 
Width: 75 mm, 100 mm, 150 mm or 200 mm : min. 20 mm 
Tolerance:± 3 mm 

Figure 7.9: Standardization concrete building blocks (Source: S.l.1.-0284-80 Standard lndustri 
Indonesia) 

Despite the abundant availability and low price of the traditional building materials, these 
materials are not uti lized to their full potential. The quality is often lacking as a result of cheap 
substitutes for the inputs or waste materials. This causes the blocks or bricks to be extremely 
soft, easy to crumble. It is therefore necessary to run extensive tests on the materials when 
one wants to be assured whether the material meets the requirements as formulated in the 
building codes and standards. Moreover, the factories are often situated close to the 
extraction points of the raw materials and do business with hardly any form of marketing or 
promotion. 

7.3.2 Available human resources 

Generally speaking, developing countries lack qualified high-educated people. In Indonesia 
1,4 % of the population attended a university in 20011200242 (approximately one third 
attending a state university, while two third attended a private university). The number of 
actual graduates is not known, however will certainly be lower as the school dropouts' rate 
increases with increasing age categories. The result is a lack of knowledge necessary for 
development. Management functions can often not be fulfilled properly, resulting in 
inefficiency and ineffectiveness. Important human resource factors that influence the 
productivity43 are the skills of the workers, knowledge of the building techniques, organization 
capacities and motivation, among other factors. 
Human resources at present available in Indonesia can be derived from the employment 
figures. The open unemployment rate is the rate of the manpower(= population in the working 
age category - 15 years and older) who are looking for work, who are establishing a new 
business, who fail hope on ever getting a new job and people who will start working in the 
future. In any way these are the people who have the intention of working. Besides these 
people, there are also people who are working but still looking for a job that better suits them, 
or their educational attainment. However, using the open unemployment rate is staying on the 
safe side when it comes to the available human resources. 

Indonesia 
Jakarta 
West Java 
Central Java 
Yogyakarta 

9,06% 
14,39 % 
13,19 % 
6,66% 
5,21% 

2002 Open Unemployment Rate (Source: BPS) 

If we categorize the unemployed according to their educational attainment, we can make 
three categories: 

42 BPS. Statistik Indonesia 2002. Table 4.1.7, p. 100 and The White Paper, Table 2 Key Social Indicators 
43 The productivity is the ratio of output (m 3 of house or m 2 of floor area) over input (labor, manhours, machine 
hours, materials and capital) (Dumoulin et al, 1985) 
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Table 7.3: Educational attainment of the unemployed (Source: BPS 2002, p.54 - 55) 
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10 % 
26% 
45% 
14 % 
5% 

From the distribution of the unemployed over these categories can be obtained that most of 
the available human resources are people who attended high school. A quart of these 
received vocational training. For the HBB-system this means that it is no problem to recruit 
workers for the production and processing of the panels. In developing countries, construction 
skills are mainly acquired through informal training by family or community members or 
colleagues44

. Although in Indonesia, many people have learned to make masonry walls with 
either red brick or batako by these means, informal learning has its limitations: the learning
by-doing provides only restricted learning opportunities and the range of skills that is taught is 
often narrow and static. Moreover, inaccuracies, mistakes and lack of knowledge are also 
transferred. Firms can therefore not rely on 'learning-by-doing' in order to develop their 
technological capabilities; they must invest in training and other knowledge creation45

. In 
short, supply can easily meet demand for the production tasks. For thorough capability 
building of firms, and likewise on a regional or sectoral level, it is necessary that resources 
are deliberately allocated to proper training of the people. 
Contrary to the production personnel, administrative and management personnel will be 
harder to recruit, as this requires at least an academic degree. The HBB-system, like the 
conventional systems do not require high school level educated people. This may be a 
disadvantage for the improvement for the overall economic situation, however, in that regard 
it does not differ from the opportunities offered by the conventional systems. On the contrary, 
even though it's harder to find the right qualified higher educated personnel, a larger variety of 
people are needed. 

7.3.3 Available and exploited natural resources 

Investigation of the available and exploited natural resources can give an estimation of whther 
sufficient resources are naturally available in the country to use the HBB-system. 
There is no systematic shortage of building materials in Central- and West Java (see also 
appendix 14); forestry, limestone, quartz sand, iron sand, asbestos, gypsum are all available 
in Central and West Java. Cement can be easily obtained from lndocement (West JavaJ, 
Gresik (East Java) or Padang (Sumatra) to name the three most common cement providers4 

. 

Besides building materials, land is also required for the construction of houses. Land for low 
cost housing is hard to obtain in and around the cities. In Jabotabek (Jakarta, Bogor, 
Tangerang and Bekasi, the areas around Jakarta), only the areas on the outside borders of 
Botabek (excl. Jakarta) are eligible for low cost housing, as the more strategic areas are too 
expensive. Houses for people with lower incomes can never be profitable there. 
Perum Perumnas, the state-owned project developer

7 
still closely related with and to a very 

small extent financially supported by the government4 
, owns in West Java (incl. Jakarta) 920 

HA and another 215 HA in Central Java. In the whole of Indonesia, the company owns 
approximately 3.000 Ha spread out over 205 locations. However, only 50 percent of that can 
be developed, much of the acquisitioned land is for example very remote, very steep, watery, 
etc. 

44 Van Egmond, 2005 
45 Bell et al, 1984 
46 Boonstra, 2001 
47 In interview l.M Perum Perumnas the relations between Perum Perumnas and the government were discussed. 
Perumnas is still state-owned, however since 1982 has to operate on its own, seek funds resources on its own like 
companies do. There is one exception for the provision of housing for the poor, which is related to its function of PSO 
(Public Service Obligation). The government still provides some financial 'aid' by paying for construction of the 
Rumah Susun (Rental walk-up flats) exclusively. In this way the price for the user can decrease. 
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Exploited natural resources providing substantial gains that can be deployed for development 
are oil and gas, wood and wood products and rubber. 

Fish etc. 
Coffee, tea e1c. 

Tobacco 

Crude rubber 
Cork and wood 

Product 

Pulp and waste paper 
Metalliferous ores and metal scrap 

Coal, coke and briquettes 

Petroleum. petroleum producis 

Gas, natural and manufactured 
Fixed vegetable oils and fats 

Animal-vegctab le oils-fats 

Fertilizers 

Cork and wood ml!rnlfactures ( cxcl. furniture) 

Telccrnnmunications & sound recording 

Furniture and p3ttS thereof 
Travel goods, handbags 

Articles of apparel and clothing 

Footwcar 

Out <1f63 2-digit S!TC product.~: 
No ofprodncts with RCA>I 

% ofprodncts with RCA>! 

199S 

3.9 
4.3 

0.9 

15.9 

I.I 
2.0 
4.6 

5-2 
3.1 

15.8 
5.6 

8.l 

2.0 

16.7 

1.0 

1.9 
0.9 

2.4 
6.2 

17 
27 

2001 
33 
4.l 

1.5 

8.9 

1.4 
'., .) . .;;.. 

4.8 

7.0 

1.9 

8.0 
9.7 

3.5 
0.9 

9.5 
1.3 

2.3 
1.6 
2.7 

4.3 

21 
33 

,'Y.ote: A country's revealed comparah\•e advantage in exports 
(RCA) in a product captures the extent to which the country 
exports a higher proportion of the product that the average 
country. RCA> ! shows that the country has a comparative 
advantage in a pmducL The greater the RCA the greater the 
comparatin: advantage. 
Smm~e.- Staff calculati<m based on UNCOMTRADE data. 

Table 7.4: Indonesia 's revealed comparative advantage (Source: The White Paper) 

7.4 Technology Infrastructure 

The central question here is which links are relevant for the implementation and diffusion of 
an innovative building system in the LC-housing construction industry. We therefore want to 
gain insight in which actors are involved in the construction industry (to clarify the links that 
exist and that can be used for smooth implementation and diffusion). Moreover, we are 
interested in who makes the decision of the building material/system used. 

The building process in Indonesia is organized in a different way than for example in The 
Netherlands, where all procedures that have to be followed (and all institutions that must be 
contacted or informed in one way or the other) are appointed in legal proceedings. However 
the actors are generally the same48

. 

If we use the division of direct and indirect actors in the construction industry, the following 
technology utilizing firms and organizations and other technology promoting and supporting 
agents and groups can be appointed for the Indonesian low-income housing situation: 

I. Direct actors 
a. Demand-side actors: public sector clients, private owners, property 

companies, investors 
b. Supply-side actors: contractors, HBB-lndonesia 

II. Indirect actors 
a. Technology supplying institutions: R&D institutes, educational institutes, 

architects & consultants, building material suppliers and equipment suppliers 
b. Technology supporting and regulating institutions: financing institutions, the 

national, provincial and local government and public agencies, branch 
organizations 

48 Van Egmond, 1999 p. 43 
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Note: not all the mentioned actors are necessarily present in one project and in many cases 
some of the mentioned actors will be personified in one person. For example, in one of the 
projects in Salatiga, where a man wanted to extend the 'kost49

' bordering his house by adding 
an extra layer to the existing ground floor, the private owner was at the same time investor, 
architect and financer. 

From observations and interviews it became clear that in Indonesia the direct actors have the 
greatest share in determining which building material will be used. In cases where architects 
and consultants are contracted, it is very likely that these will make the decision of what 
materials to use. Depending on the scale of the project and the relations of supply and 
demand-side actors it is also very well possible that the contractor expresses his preferences 
for the materials to use and that this is adopted. The tasks performed by the direct actors in 
the Indonesian low-income housing sector were investigated by means of interviews and are 
summarized in the following : 

Project developer: Project developers generally initiate large-scale housing projects. They 
design the site-plans and submit those for an IMB (building permit). In large
scale projects it is common to have a building team with consultants 
(engineers, architects, etc.). REI , Real Estate Indonesia is the branch 
organization where the members can obtain information, that channels 
knowledge and stimulates capability building, that lobbies in the politics, etc. 

Contractors & sub contractors: The main task of the contractor is to realize the plan. In order 
to obtain government assignments, contactors must be qualified according to 
the Construction Services Law. There are two associations for contractors, 
namely GAPENSI and AKI. Members of these associations occasionally 
speak at conferences, seminars, guest lectures in the universities and they 
offer students traineeship opportunities. Information exchange happens more 
efficient through these channels. 

Another direct actor in the network is the (future) users group, the buyers. 

(Future) users: For low-income houses they do not possess any decisive power more than 
the choice to buy or not, which mainly depends on the affordability and the 
willingness to pay. The willingness to pay can be influenced if the 
characteristics of the houses are relatively favourable. The preferences of the 
users can be seen in appendix 18. 

During the field research the role of the government in building projects and the diffusion of 
innovative building systems became apparent. With regard to the construction sector and 
more specific the dwelling sector, the following government levels and institutions are 
relevant: 

National level: The national government acts as an enabler for the low-income residential 
sector. Several Departments of the national government indirectly influence 
the sector; the Department of Home Affairs (the governors - who have the 
power to approve or refuse projects - fall under this department), the 
Department of Industry & Trade (for the building material industry), and the 
Ministry of Finances (approves the National Budget APBN and thereby 
indirectly also has its influence on the sector). The Ministry of Public Works 
(KIMPRASWIL), makes the policies and coordinates and plans the programs 
in the field of constructions and infrastructure. It also performs research and 
studies in the fields of construction and infrastructure as input for future 
policies and programs. The agency that does the research is RIHS, the 
Research Institute of Human Settlements. The division of PUSKIM in 
Bandung is especially designed for the testing and developing of building 

49 'kost' is the name for a type of small, cheap housing. It consists of a (furnished) room only, sometimes with a 
bathroon inside, but mostly the 'kosts' are situated in a building that contains many rooms that with a shared 
bathroom and toilet , sometimes situated outside or bordering the complex with the rooms. This type of housing is 
often used in the cities by young peole who need to live close to their work, and even mothers or fathers who spend 
the weekdays 'indekost'. 
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materials and structures. The center is a central nerve in the technological 
capabilities network. It contains a high concentration of knowledge and 
documents, equipment to test everything from bricks to huge concrete 
structures. This institution has executed various pilot projects. Unfortunately, 
the dissemination of the available and gained knowledge is difficult. A 
common way to disseminate new information, policy recommendations or 
research findings is through seminars. However, the numbers of seminars 
and workshops become less due to cutting back of the budget. Other ways to 
spread information are through brochures and magazines. Unfortunately, 
the magazines, of which some have highly informative and interesting 
contents, have a very limited reach. The brochures meant for the people are, 
like the standards and regulations, distributed to the provincial government. 
Besides the dissemination of information, the Ministry of Public Works also 
provides a limited amount of building materials for self-help housing and in 
some cases the public facilities and physical infrastructure for residential area 
development. Other institutions relevant for project development issues are 
BAPPENAS, the National Planning Agency and BPN (Sadan Persanahan 
Nasional) the National Soil Institution. The latter has control of the 
landownership and issues location permits for the development of areas. 

Provincial level: DINAS, the executive organ of the province checks whether the local policy 
and rules comply with the national policy & legislation and tries to persuade 
them to do so in conflicting cases. Furthermore, it has the task of 'socializing' 
policies, programs and information from the national government to the local 
government and the people. However, due to the limited resources and 
numerous amounts of people it is very difficult to reach all people. Agencies 
like BPIK, construction information centers where contractors, students, and 
other people who want to construct something can gain information on 
technical guidelines and prices are encouraging in this respect. Moreover, 
with the implementation of RA, the local governments have gained more 
power than the provinces. The result is that the province can provide 
information and guidelines, but the local governments can decide for 
themselves whether they comply with that or ignore it. A mitigation in this 
respect is that the province gained control over the budget of the regions, 
however, allocation decisions within the budget still lay with the regions. 
Furthermore, the province is responsible for the design of the master plan of 
the regional levels I & II (province & region). BAPPEDA, the spatial planning 
agency of the province makes these master plans that are valid for every five 
years. If one wants to build somewhere, the application for the building permit 
is checked on compliance with the master plan. KIMTARU is the government 
body that checks whether the realization is done according to plan in terms of 
spatial planning. 

Local or regional level: The regencies and municipalities have a lot of freedom in the way they 
comply with the national policy and when they do so. The national policy is 
binding, however control mechanisms are lacking and the province that used 
to perform that task is now less capable of navigating the lower governments, 
as it doesn't have the legal instruments to enforce or forbid. For the 
construction sector, the regencies or municipalities are the most relevant 
level of government. DINAS Tata Kota, the City Planning Department, is the 
owner of the land and the government body where applications for IMB 
(building permits) must be handed in. The submitted site plans are checked 
on compliance with the master plan and other regulations that account for 
their region. It is through this channel that the housing and spatial planning 
policy is implemented on regional or city level and important information is 
disseminated to the people as far as the limited available skills and budget 
allow this. The local government furthermore owns the low-income houses 
provided by the government and thereby deals with the involved maintenance 
and occupancy issues. 
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Other indirect actors are the financing institutions, R&D and educational institutions, 
architects, consultants, suppliers and branch organizations like the REI, GAPENSI and other 
associations where information is channeled to be efficiently and effectively dispersed. 

Architect I consultant: In large-scale projects the knowledge and skills of consultants and 
architects are often utilized for the design of the site plan. The investigation of 
the soil, topography, function of the building, calculations and drawings are 
examples of consultancy tasks. Besides this, assignments to help formulate 
regulations or guidelines and to advise on policy are also part of their work. 

Supplier: Most the suppliers of materials and services for the construction industry are 
also united in associations, for example the Indonesian Cement Association. 
Like with the contractors, they too additionally speak at conferences, 
seminars, guest lectures in the universities and they offer students 
traineeship opportunities. 

Financing institutions: For low-income housing it is very difficult to find banks willing to provide 
a loan (which has been problematic since the crisis anyway). As a result, 
project developers generally finance the construction themselves and then go 
to a bank to arrange the mortgage for the buyers. State banks, but also 
private banks have a special commitment with the government for the 
mortgage of low-income houses. By lowering the interest rate for the target 
group they have the opportunity of "subsidized loans". In addition to banks, 
Bapetarum (House of Savings) and Jamsostek (Body of Assurances of 
Laborers) are also allowed to finance houses for the lower income groups. In 
appendix 19 two examples are given; one where Jamsostek has built 
affordable apartments for low-income workers and the other where Habitat for 
Humanity, a charity foundation plans to build houses for the homeless. 

R&D I educational institutions: The universities and other R&D institutions of the government 
like RISH perform R&D tasks for other actors in the network who give them 
an assignment. All levels of government, project developers, producers of 
building materials, contractors, owners and consultants or architects belong 
to the regular 'customers' of these institutions. Assignments can vary from 
tests on building materials, structures, construction methods, soil 
investigation, investigation for policy making among other things. Important 
research findings are disseminated by means of seminars or publications in 
specialist journals or magazines. 

The contacts between the groups of actors are mainly based on personal contacts and take 
place on ad hoc basis unless a project is realized and the building team has weekly meetings 
for example. Generally however, there are no paved paths for the procedures to follow and 
persons to contact. Therefore, the existence of branch organizations I associations and their 
efforts to expand are a big improvement in this respect. 
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Figure 7. 10: Simplified actor network of the Indonesian low-income housing construction industry 
(Based on Van Egmond, 1999) 

7.5 Conclusions 

The following characteristics of the residential construction sector in Central and West Java 
may influence the success of implementation and diffusion of an innovative technology in that 
sector. 

Technology needs 
• The backlog of 6,6 million housing units (including houses in stock that need 

replacement) can be overcome in 20 years if the one million houses policy is 
implemented and executed. 

• The annual demand resulting from population growth alone is 800.000 housing units. 
• The one million houses policy aims for the year 2004 at 221,480 newly built KPR 

subsidized houses and public facilities serving 200,000 units reserved for urban 
upgrading. 

• The housing need exceeds the demand because many people cannot afford to buy a 
house. To give more people access to healthy housing, the KPR credit facility is 
made available for the low-income groups. 

• The rules and regulations that are valid for the residential construction sector are 
present, however, their accessibility is rather bad. Many people do not know how and 
where to obtain the official guidelines. The rules and regulations - with the exception 
of those regarding land issues - function more as guidelines or sources of income 
than as a protective legal frame due to lack of knowledge of the people. 

Technological capabilities 
• The most commonly used building systems for low-income housing are currently red 

brick and batako. These systems are well-known, perceived as strong and easy to 
use and easily available. Red brick is the most popular by far, also because of it's 
image of decent, high class material. 

• The methods of production and processing of red brick and batako are simple and do 
not require complex machinery nor equipment. Management and marketing are not 
actively performed as such. The knowledge and skills for the techniques of producing 
and processing are generally transferred informally, often resulting in a wide variety in 
the quality and measurement of the production output and construction quality. 

• The human resources that can be deployed for the production and processing of the 
HBB-panels are abundantly available. More difficult to hire are qualified managers, or 
higher educated people in general. For any function or task within the HBB-system 
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(production, processing, management or sales), extra training of the personnel is 
necessary. 

• For the conventional building materials the inputs are easily available in Indonesia,. 
An exception is the availability of land in Central- and West Java. This is especially a 
problem for the location of the low-income houses, as they cannot be built on 
expensive land. Exploited natural resources that currently provide financial resources 
for the import of the machine and foam are oil, gas, wood and wood products and 
rubber. 

Technology infrastructure 
• The actors and the links that exist between them in the residential construction 

industry can be seen in figure 7.10. The decision of the choice what building material 
to use generally is made by the client (the private owners or project developers) or in 
the cases where the services of architects or consultants are used, they have an 
important say in this. In some cases the contractors can have a say in the choice of 
building systems as well. The relations between the actors are currently still based on 
personal contacts and occur on an ad hoc basis. To create an extensive, complete 
network it is necessary that these relations become permanent links between actors, 
irrespective of the persons who represent these groups. Branch organizations or 
associations are good ways to channel this. 
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8 Supplying & Potentially Implementing Firms & 
Project Settings 

8. 1 Introduction 

Insight in the technology supplying firm (HBB-lndonesia) and its aims, as well as the 
characteristics and aims of the (potentially) technology implementing firms is necessary for a 
smooth implementation and assessment of the opportunities for wider diffusion. 

To perform the analysis of the firms' sizes and activities I products and the projects that is 
aimed at for the alleviation of the housing need, several observations and interviews were 
executed. Representatives of HBB-lndonesia, Perum Perumnas, other project developers and 
REI provided the most essential information for this chapter. 
By looking at projects that were being realized by HBB and the project developers that were 
interviewed, projects that we passed by on the way from one city to the other, and examples 
of areas developed by Perumnas, my picture of the low-income projects, houses and 
environments on Java became more complete. 

8.1.1 PT. HBB - Indonesia 

PT. HBB - Indonesia in Jakarta is a subsidiary of Heysterum International in Linne, Holland. 

Project Management 
& Supervision 

HBB-Block Production 
& Application 
&Marketing 

Figure 8. 1: The products of PT. HBB - Indonesia 

Urban Development 
& Consultancy 

The company is specialized in managing the preparation and realization of building projects, 
like hospitals, schools, low- and medium cost housing and production halls. HBB - Indonesia 
functions as project management team and fulfils an intermediary role between project 
owners and investors on one hand, and architects and (sub-) contractors on the other. The 
realization of large-scale projects under the management of HBB is done with multiple 
subcontractors to spread the risks. Besides management the company is specialized in the 
production, application and marketing of the HBB-panels and blocks. Urban development and 
consultancy are activities related to the building activities. 
A big advantage that HBB - Indonesia has lies in the fact that it is a subsidiary of Heysterum 
International. Expertise and experience can easily be 'borrowed' as the companies work 
closely together. 
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The size of the firm in terms of number of personnel varies in line with the number and size of 
the current projects. The permanent staff consists of the director, one management 
accountant, one project manager, one secretary, one machine operator, one assistant 
operator and two to five skilled workers and a number of unskilled workers. 

8.1.2 Potentially technology implementing firms 

In Indonesia, there are three kinds of suppliers of housing. These are the three groups that 
potentially implement the innovative building sc?'stem in the residential sector. The largest 
group consists of the people, the community5 

. This group can be roughly divided in the 
"have-nots" and "the rich". The rate of 'have-nots' providing their own house (with or without 
government support) is approximately 60 to 70 percent. The second supplier is the 
government, owner of Perum Perumnas, the country's largest provider of houses for the lower 
income groups. The private sector (project developers) is the last group of suppliers, many of 
whom mainly build for the upper-middle- and high-income groups. 

As we decided to focus on large-scale projects, the first and largest group, the community, will 
not be considered as potential receivers of the HBB-system. The group consists of many 
individuals (families) who all have their own (part of a) housing project and these cannot be 
treated as one combined large-scale project. More detailed reasoning for this can be found in 
section 7.3.2. 
In general, the project developers are the first most likely group to receive the HBB-system for 
large-scale projects. 
When it comes to low-income housing in Indonesia, the first name that comes up is always 
Perum Perumnas. This state-owned urban developing company concentrates on the 
development of low-income houses. With 7 regional offices, 42 branches and around 2000 
employees51 it is the country's largest housing and human settlement corporation. It provides 
houses for civil servants, the army (TNI) and police officers (POLRI), but also for industrial 
laborers and private employees and flats for students and other people with little financial 
possibilities. In the 29 years of its existence it has built almost 455.000 housing units, of which 
almost 40.000 units in the period 1999 - 2000. Now that it has shifted from fully sponsored via 
government subsidized to self-funding, it faces the challenges of a critical market, however 
with the experience of many years of product as well as market oriented approaches. 
Perumnas, like the interviewed project developers, may be interested in the HBB-panels if the 
quality/price ratio is suitable for low-income people. 
Other technology-implementing firms can be other project developers or contractors. In large
scale development projects, the project developer generally plans, designs and chooses the 
building material. For the interviewed project developers and contractors it does not matter 
with which building system they have to construct. Houses with any of the discussed building 
systems can be delivered. Despite the non-profitability of low-income houses and related to 
that the preference for middle- and high income housing that exist among project developers, 
there is still a sense of responsibility to comply with the 1 : 3 : 6 rule. Since most project 
developers are joined in the association of real estate developers, REI (Real Estate 
Indonesia}, an indication of the possible clients for HBB can be derived from their members 
list52

. In the year 2004, 1.283 project developing firms were active members of the 
association, of which 714 in the areas of Jakarta, Yogyakarta, Central- and West-Java. 

8.2 Projects 

From the foregoing in section 7.2.2 it could be derived that there are two types of projects 
eligible for the implementation and diffusion of the HBB-system: 

1. Large scale residential area development projects of more than 500 houses, types 
T21, T27 (or T28) en T36 and apartments with floor area larger then 18 m2

, where the 
houses or apartments are planned, designed and constructed. 

50 The National Workshop of Housing and Human Settlements of 1992 concluded that the housing supply by the 
government and private sector accounted for only 15 percent of the houses, while the community itself provided the 
other 85 percent. Most of these 85 percent were low-income people (see also appendix 11). 
51 2179 employees 31 december 2002, source: Perum Perumnas Annual Report 2002, see appendix 20. 
52 Persatuan Perusahaan Real Estat Indonesia, 2005. Direktori Realestat Indonesia 2004-2005 
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2. Construction of public facilities like market places, mosques, schools, etc. 

Construction projects in developing countries generally face different obstacles or at least 
have certain characteristics that require some extra attention, especially for foreign 
companies. To see where opportunities or bottlenecks are present for the HBB system, the 
following points should be borne in mind. 

The realization of building projects not only depends on policies on the national level and the 
status quo of the sector. It also depends on factors that are present at the project level. A 
distinction of these factors can be made into external and internal factors53

. 

External: 

Internal: 

Cooperation (foreign construction companies are obliged to cooperate with local 
companies) 
Risks (landownership, financial flows, legal protection) 
Financial resources (lack of finances can cause projects to suddenly stagnate or even 
come to a halt for an undefined period of time) 

The quality of the management and building team. Organization is often lacking, for 
reasonable planning the number and skills of the workers should be known or 
estimated in advance, there is often an abundance of cheap and unskilled labor, but 
the productivity and efficiency is extremely low. It can be very profitable to use 
multidisciplinary project managers from developed countries. 
A combination of local and western building methods and locally available and 
imported materials shall in practice have a positive effect on the realization. This is 
due to the fact that the western building methods generally come with tighter 
organization schedules, require more accuracy and increased productivity. Blending 
of western and local technologies enables step-by-step capability building. 
The fact that the quality of materials or systems form the developed countries is often 
overrated, causes a lack or even complete absence of maintenance. This diminishes 
the quality and capacity of the materials. 
When projects are situated in remote areas, the additional costs for transport, 
services, etc. will be much higher. 

Points of attention for the realization of housing projects for low-income class: 
People involved in constructing low-income houses in developing countries are 
generally used to inaccurate measurements (in the absence of appropriate tools). 
Getting the advantages of the accuracy of the HBB-systems means extra attention in 
teaching others. 
Extra attention should be paid to the lowest row of blocks I stones as their strength 
should be sufficient. For batako I conblock or the HBB-blocks this may, depending on 
the quality, mean that the bottom row of blocks should be solid instead of with a hole 
inside. 
The columns and their connection with the foundation must be constructed well to 
keep the function as intended. 
During the laying of the blocks for the masonry, attention should be paid to the 
physical position of the workers. Wrong position cannot only result in physical 
damage, but also in lower productivity. 
Another facet of the realization of low-income housing projects that influences the 
efficiency and quality are the tools and equipment used on the construction site. The 
choice of tools, equipment and machinery determines the speed with which can be 
built. For example the presence of a barrow and a concrete mixer can make a big 
difference. Storage of the building materials often happens out in the open, while 
covering them could prevent deterioration of quality (e.g. appearance, strength, etc.). 
Planning the site infrastructure and lay out in advance is also something that is 
currently not done, but could contribute to higher speed, efficiency and comfort. 

53 M. Dumoulin et al, 1985 
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8.3 Conclusions on Firms and Projects 
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Firm characteristics of supplying and receiving firms that may influence the diffusion of the 
system: 

• PT. HBB-lndonesia, the technology supplying company, is quite small with four 
persons in the office and seven in production. Despite the fact that they can rely on 
expertise from their mother company in The Netherlands, and that production and 
process personnel are easily hired, problems may arise with the recruitment of higher 
educated local personnel if they are not ready trained and stand by. 

• Technology receiving firms are abundantly available if HBB can convince them of the 
advantages of their product over the conventional systems. The clients will most likely 
consist of project developers who develop residential areas. Most of the project 
developers of Indonesia are united in the association of REI. In the area of our 
research, REI has 714 active members. 

• A special project developer in the low-income residential sector is Perum Perumnas, 
the country's largest provider of low-income housing. With approximately 2000 
employees spread out over 42 branches it previously built houses mainly for civil 
servants. Nowadays, in the absence of a structural government budget, it 
concentrates on cooperating with firms, for example to built houses for their 
employees. 

The types of projects interesting for PT. HBB-lndonesia: 
• Large scale residential area development projects of more than 500 houses, types 

T21, T27 en T36 and apartments with floor area larger then 18 m2
, where the houses 

or apartments are planned, designed and constructed. 
• Construction of public facilities like market places, mosques, schools, etc. 

The projects that are aimed at are subject to the factors and risks that all construction projects 
in developing countries are exposed to: 

• Compulsory cooperation with local companies, which involves great risks 
• Landownership and legal protection are not secured 
• Continuity of projects are often endangered by stalling financial flows 
• The quality of the management and building team is often poor due to a lack of 

organizational knowledge and skills. Productivity and efficiency is extremely low. It 
can be very profitable to use multidisciplinary project managers from developed 
countries 

• A combination of local and western building methods and locally available and 
imported materials shall in practice have a positive effect on the realization. 

• The fact that the quality of materials or systems form the developed countries is often 
overrated, causes a lack or even complete absence of maintenance. 

• Development of remote areas causes additional costs for transport, services, etc. 

Points of attention for the realization of housing projects for low-income class: 
• People involved in constructing low-income houses in developing countries are 

generally used to inaccurate measurements (in the absence of appropriate tools). 
Getting the advantages of the accuracy of the HBB-systems means extra attention in 
teaching others. 

• The realization itself requires (especially in the case of low-income houses, where the 
cheapest and thereby worst quality of building materials are often used) special 
attention for the structure; the foundation, columns, beams and their connections 
should be realized correctly. 

• The physical position of the workers should be healthy to prevent physical damage, 
and in lower productivity. 

• The efficiency and quality are the tools and equipment used on the construction site 
determine the speed with which can be built. 

• Planning the site infrastructure and lay out in advance contributes to higher speed, 
efficiency and comfort. 
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9 Synthesis: Promoting & Constraining Factors of 
the Contextual Variables 

9.1 Introduction 

The conclusions of this research draw on a comparison of 
A. The factors that are supposed to influence the diffusion of ITT 
B. The characteristics of the HBB-system 
C. The overall goals of this project 

The factors of influence are the findings of the research, which are summarized in the last 
section of each chapter of part II. The three most important decisive criteria for the choice of a 
building material are the price, strength and availability. The competitiveness of the HBB
system in this respect (which is seen from the potential buyers perspective, not the overall 
general good) scores as follows: 
The price per m2 wall is approximately twice the price of a normal red brick or batako wall for 
low-income houses. As the walls account for 20 % of the total cost price54

, the HBB house will 
be approximately 20 % more expensive than a conventional low-income house, which costs 
approximately 300 million Rp55

. The HBB-houses thereby still fall within the rules for KPR 
subsidies56

. The strength is comparable to the conventional systems, whereas on availability 
the HBB-system again scores lower than the widely available conventional systems. Despite 
these initial seemingly less favourable characteristics, from a wider point of view there are 
many reasons to take the system in consideration. This will be shown in the following section. 

The characteristics of the HBB-system (product-, production process- and construction phase 
characteristics), can be summarized by the following catchwords: 

Product: HBB-panel 
Large, heavy, soft, relatively expensive, nice appearance, neat, little deviations of 
standard size, perceived as weak, new, smooth, active sales 
Production process 
Imported foam, machine & moulds, management, production charts and schemes, 
training of personnel, accuracy, efficiency 
Construction phase 
Fast (despite slowing down factors carving, drying mortar, weight), extra training 
required, accuracy, efficiency, management, planning 

The overall goals are the criteria to judge whether factors are promoting or constraining for 
the diffusion of the HBB-system. The first goal of this project is for HBB to enhance the 
diffusion of the system. Secondly, there are the objectives on the national and sectoral levels. 
These are in general terms to fulfill the prevailing needs, to utilize the available capabilities 
efficiently and effectively and to meet the (national development) goals. The prevailing needs 
are increased housing production, productivity and quality and decreased costs. The national 
and sectoral development goals are mainly aimed at increasing macroeconomic stability, 
investment, exports and employment, decreasing poverty and technological capability 
building. 

When the factors of influence from the first synthesis are compared to the system 
characteristics, they are labeled 'promoting' or 'constraining' in the light of the objectives of 
this research. 

54 See appendix 21 
55 Price level 2004 
56 See appendix 12 
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9.2 Synthesis 

PT. HBB • Indonesia 

In the following, the synthesis of the sub studies 1, 2, 3, 4 & 5 regarding the system 
characteristics and the factors of influence provided by the settings of implementation are 
elaborated. 

As was stated in chapter 3, the settings define the framework within which the implementation 
and diffusion of the innovative technology take place. It clarifies what is available and what is 
lacking for diffusion. In the following tables the relevant findings and their implications for HBB 
and the Central-West Javanese low-income housing sector are conveyed. They are the 
results of the sub studies as pointed out in chapter 3. The first column therefore refers to the 
sub studies and corresponding aspects of investigation mentioned in table 3.1. 

Promoting factors (opportunities and incentives) are indicated by+ 
Constraining factors (risks and barriers) are indicated by -
Factors that can be positive or negative are indicated by+ I -
Factors that are neither positive nor negative are indicated by N (neutral) 

Findings I Factors of PF I Relevance for socio-economic 
Relevance for HBB 

influence CF development 

ITT [T] patented FC-Machine in Quality control + Quality control 
possession of HBB Hindrance for quick I wider diffusion - Hindrance for quick I wider diffusion 

ITT [T]: not patented moulds Can be copied locally after the initial Employment 
Dutch fabricate examples (cheaper, + Capability building 
more efficient) 

ITT [T]: restrictions on supplier More expensive - More expensive 
of foam Risk for continuity because of more Dependency 

difficult availabilitv -
ITT [I] : charts, schedules & Tools for efficiency & effectivity + Capability building 
specifications 
ITT [H]: engineers & experts Formal transfer of knowledge & + Capability building 

expertise 
ITT [O]: management, Tools for efficiency & effectivity + Capability building 
marketina & oraanization 
Mode of transfer 1) subsidiary Easy access to info, expertise and + Increased investment capabilities 

finances 
Mode of transfer 2) project-base Easier to overcome problems foreign + Capability building 
cooperation firms 
Dutch government stimulates Access to information Capability building 
business relations between + 
Indonesia and The Netherlands 
Among the global partners are Access to information + Capability building 
WB, IMF, ASEAN, UN, etc. 
Liberal trade policies accepted Required inputs now free to import (ST) + Stimulates competitiveness 
by Indonesian government Uncertainties w.r.t. LT policy (risk of Hampering competitiveness 

levies & taxes) - Protectionist measures trade 

Dutch government stimulates Availability of subsidies & aid funds for Increased investment capability 
business relations between development projects I business + 
Indonesia and The Netherlands initiatives 
Aid funds & subsidies from Availability of subsidies & aid funds for Increased investment capability 
global partners development projects I business + 

initiatives 
Positive balance of trade Financial resources available for the Financial resources available for 

import of goods I inputs I development + the import of goods I inputs I 
development 

Main export commodities non- Risk w.r.t. available finances for imports LT natural resource based incomes 
sustainable natural resources - not secured 

Table 9.1 : Sub Study 2 - International Setting (Chapter 5) 
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Findings Relevance for HBB 

The Indonesian society is Shift in preferences from traditional 
currently in transition from towards modern, slowly more open to 
traditional to more modern innovations & change 
High population densities on Potential demand 
Java Available human resources 

Health care for the poor, lower- Negative influence on the available 
and middle incomes not or human resources & productivity 
available or poor quality 
Improvements in education Better quality available human resources 
attainments 
Regional Autonomy law implies Decision to approve or reject by lower 
governance change from top- governments 
down to bottom-up Power to act lies with lower governments 

providing opportunities for faster 
realization of projects, better demand 
driven 
Risk of extra tolls & fees resulting from 
RA I permanent budget deficit lower 
governments 

National policy intentions: Construction of low-income houses is 
increase macroeconomic stimulated by provision of cheap loans, 
stability, investment, exports & so more people have access to cheap 
employment, reduce poverty & houses; demand goes up. Labour-
governance problems, intensive production methods have 
diminishing housing shortage priority 
National Technology & Research Threat: creates a certain extent of 
policy intentions: Self-reliance & dependency, but the added 
excellence to improve technological capabilities may bring new 
competitive position. Provision opportunities for excellence & self-
and adoption of innovations reliance in a later stadium 
based on real demand 
Government acts as enabler for Well informed clients 
the community by providing rules 
and regulations, guidelines for 
healthy housing cheap loans and 
proper infrastructure I public 
services 
Weak legal basis, especially for Uncertainties about continuity of projects 
foreigners I firms 

Risks of unjust losses I claims 

Climatological characteristics: Favourable insulation characteristics are 
hot & humid vantages 
Occurrence of earthquakes Light weight of building materials is 

vantage 
Infrastructure is in a bad state Barrier for supply of inputs, bad 
(especially in remote areas accessibil ity may be big obstacle for 
where asphalted roads are often realization and continuity 
lackinal 
Services like electricity, sanitary Extra development costs 
facilities & sewerage often not 
present Use of generator is vantage 

Table 9.2: Sub study 3 - National Setting (Chapter 6) 
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PF I Relevance for socio-economic PF I 
CF development CF 

Shift in preferences from traditional 
+ towards modern, slowly more open N 

to innovations & change 

+ Land scarcity & housing problems -
+ High unemployment -

Negative influence on the human 
- resource stock & productivity -

+ Enables easier learning, faster + capability building 

-/ + Limited policy implementation 
capacity -
Power to act lies with lower 

+ governments providing + opportunities for faster realization of 
proiects, better demand driven 
ST strategies ignorant of the LT -- consequences 
Worsening investment climate -
Construction of low-income houses 
is stimulated by provision of cheap 

+ loans, so more people have access + to cheap houses; demand goes up. 
Labour-intensive production 
methods have priority 
Self-reliance & excellence to 
improve competitive position. -

+I -

+ 
People can obtain standards & 
guidelines; the minimum quality is 

+ in theory within reach for + everybody. 

Bad investment climate is a risk for - potential investors (&thereby -increased employment, welfare, 
- etc.) 

+ Influence on building style +I -

+ Necessity of strong, well 
constructed buildings -
Hampers development 

- -

Extra development costs - -
+ 



Ref. 
to 

table 
3.1 

4 .a-1 

4.a-2 

4.a-3 

4.b-1 

4.b-2 

4.b-3 

4.b-4 

4 .b-5 

4.b-6 

4.b-7 

4.b-8 

4.b-9 

4.b-10 

4.b-11 

4 .b-12 

4.b-13 

4.c-1 

technische universiteit eindhoven 

TU/ e Case study on the diffusion of the HBB-system in the 
large-scale low-income housing sector on Java 

Findings Relevance for HBB 

The current backlog in provision Technology needs to be fulfilled are an 
of housing for the poor is 6,6 opportunity to sell their products & 
million housina units services 
Annual growth resulting from Continuous technology needs to be 
population growth alone is fulfilled are an opportunity to sell their 
800.000 housina units products & services 
Supply in 2004 (one million Potential sales 
houses policy) 221,480 newly 
built houses and public facilities 
serving 200,000 units reserved 
for urban uparadina 
KPR subsidized houses exist Sales-opportunities as more people can 
(financing system) to give the afford a house (demand goes up) 
lower-income people the 
opportunity to buy a healthy 
house 
Technical rules & regulations are Clarity about the requirements on 
available products & processes 
People are not familiar with the State of the technological capabilities 
rules & regulations & guidelines, may be a hindrance to the human 
they often don't know how to resources required for HBB (extra 
interpret them correctly (lacking training is required) 
technological capabilities) 
In Indonesian culture technical Loose view on safety & health can be 
rules, regulations & guidelines opportunity (easier to sell) but also 
are not considered valid for low- hindrance (ignorance of importance of 
income housing good quality) 
The available technologies for It is extremely difficult to compete with 
low-income housing are red brick red brick, if the people perceive HBB as 
& batako. Red brick is most looking too much like batako, this will 
popular due to it's image (strong, have a negative influence. The same 
high-class) and availability. accounts for if it looks too expensive. 
Batako is considered low-cost & 
low-quality and is therefore less 
oopular 
The methods of production and Higher demands on human resources 
processing of red brick and for HBB as extra training is required 
batako are simple and do not 
require complex machinery nor 
equipment 
Traditional methods often HBB may offer opportunity for 
inaccurate measurements increasing accuracy, reducing use of 

mortar & capability building 
Inputs for red brick and batako Barrier for competition as HBB has 
easily available in Indonesia some less easily available inputs, 

machinery & equipment 

For red brick & batako Extra training required, but if performed 
management and marketing are correctly this may be an incentive to the 
not actively performed as such market penetration (more sales) 
Knowledge and skills for the Formal training : capability building, 
techniques of producing and control over quality passed on 
processing red brick & batako knowledge & skills 
are generally transferred 
informally 

Human resources for production Slightly difficult to find appropriate 
& processing abundantly higher educated personnel 
available, but qualified 
managers, higher educated 
people in general more difficult to 
hire 
Any function or task within the Higher requirements human resources 
HBB-system requires extra 
trainina of the personnel 
Land in Central- and West Java Difficult to find land that is not in risk 
is scarce zones or remote areas for development 

for low-income groups 
Technology infrastructure is not Barrier to diffusion 
well develooed and widelv 
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PF I Relevance for socio-economic PF I 
CF development CF 

Fast large-scale action is necessary 
+ to alleviate the housing shortage -

Fast large-scale action is necessary 
+ to fulfill the need -

Policy acknowledges the urgency of 
action and aims to alleviate the 

+ need + 

More people can afford a healthy 
house, helps to alleviate the need 

+ + 

+ Guarding the health and safelty of + the people 
State of technological capabilities 
may hinder development 

- -

Ignorance of the consequences of 

+I - this behavior for health & safety -issues endangers the people 

Strong preferences for traditional 
materials may form a hindrance for 
development if innovations are not 
given a chance - -

Traditional methods are cheap & 
easy, however innovative ones can 

- form opportunities for capability - I+ 
building 

Traditionally high use of expensive 
+ mortar, people are not used to neat, -

efficient masonry processina 
Traditional methods are at all times 

- available against relative little + money, which is positive for 
development 
Capability building 

+ + 

Informally transferred knowledge & 
skills are often incorrect or 

+ incomplete, deliberate allocation of + resources to more expensive formal 
training may enhance productivity, 
efficiency & Quality 
Preference for unskilled labour-
intensive processes may hamper 
development - -

Capability building 
- + 

Difficult to find land that is not in 
- risk zones or remote areas for -

development for low-income groups 
Hampers the spread of information - & develooment -
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spread to all layers of society 
Ties between research institutes, Opportunity for gaining & spreading of 
universities and ministry of public information in top-layers, however bad 
works are relatively well links to lower layers (where the decisive 
developed, however they do not power lays) still hamper diffusion 
reach all 
In all layers the links of the Hindrance for new and foreign firm like 
technology infrastructure mainly HBB 
seem to depend on personal 
contacts 
Existence of branch Opportunity for easier access to 
oroanizations and associations potential clients 
Decision on building system For diffusion concentration on these 
generally lies with project groups of actors 
developer, consultant, architect, 
and in some cases advisory of 
contractor is followed 

PT. HBB - Indonesia 

PF I Relevance for socio-economic 
CF development 

Despite incompleteness network, 
this offers opportunities for 

- development 

Spread of knowledge & skills 
depending on personal contacts - are not sustainable ways of 
development 

+ More efficient and effective 
channelino of information. 
May endanger health & safety of 
the people if the decision makers 

N are not properly educated I corrupt 

Table 9.3: Sub study 4 - Residential Construction Sector Setting (Chapter 7) 
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Findings Relevance for HBB 

PT. HBB-lndonesia is a small Obstacle to quick growth or when 
company with limited stand by several large-scale opportunities are 
management capacity offered 
PT. HBB-lndonesia is a Much and broad expertise at its disposal 
subsidiary of HBB International 
Potential clients are project Who to aim at for diffusion 
developers 
Types of projects: Large scale In large-scale projects, the advantages 
residential area development of HBB can be utilized to their full 
projects of more than 500 houses potential 
(T21 , T27, T36 & Rumah Susun) 
& construction of public facilities 
like market places, mosques, 
schools, etc. 
Foreign firms must cooperate Involves great risks due to uncertainties 
with local companies local partner 
Landownership and legal Risks for continuity 
protection are not secured 
Uncertainty about continuity Uncertainties w.r.t. continuity 
financial flows 
Project based cooperation Local partners know which roads to 
between local and foreign follow, management techniques can be 
partners like in this form of ITI taught & may have a great impact on 
can be positive for organizational the process. 
knowledge & skills, productivity & 
efficiency 

For low-income housing, only te Development of remote or difficult to 
remote areas or danger zones of reach areas causes additional costs for 
floods & volcano's etc. affordable transport, services, etc. Danger zones 

require extra measures which are 
generally not taken because these too 
costs extra monev & effort 

Special attention should be paid In the HBB-system this is monitored & 
to the realization of the structure taught correctly 

Attention for the physical position In a new system this can be taught 
& health situation of the workers correctly. For HBB this is essential as 
can prevent physical damage & the panels are heavy & lifting above 
improve productivity waist height may cause physical 

damage or decrease in construction 
speed 

The tools and equipment used on Potential advantages of initially more 
the construction site determine expensive tools & equipment 
the speed with which can be built 
Planning of the site infrastructure The HBB system already works like this 
and lay out in advance 
contributes to higher speed, 
efficiency and comfort 

Table 9.4: Sub study 5 - Firm & Project Setting (Chapter 8) 
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PF I Relevance for socio-economic PF I 
CF development CF 

Possible advantages of the system 
- limited at least on ST -

+ Access to knowledge & skills from 
abroad + 

+ 

Significant addition of healthy 
houses I safe buildings to the 
current stock 

+ + 

Negatively influences investment - climate -
Negative for investment climate - -
Negative for investment climate - -
Capability building, improvement of 
management skills, efficiency, 
accuracy & productivity. 

+ 

+ 
Overrating of the quality of foreign 
products may lead to lack of -
maintenance 

Socially I economically weakest 
people are often least safe I 
protected - -

Lack of monitoring I control 

+ mechanisms in construction 
industry cause dangerous -
situations 
Traditional methods do not pay 
attention to this, the concern for 

+I - safety & health of the workers is -only beginning to develop 

Consciousness of pro's & con's of 
+ systems can improve performance +I -

Capability building 

+ + 
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10 Final Conclusions 

10.1 The Promoting & Constraining Factors 

PT. HBB - Indonesia 

In the synthesis of the previous chapter we already concluded on the contextual factors that 
may have an influence on the implementation and diffusion of the HBB-system. To formulate 
recommendations to enhance the diffusion of the innovative HBB-system in the Central & 
West Javanese LSLI housing sector, we organize these in promoting & constraining factors. 
The promoting factors are those that should be utilized or exploited to their full potential, while 
the constraining factors should be avoided as much as possible, or perhaps can be undone 
with the help of some changes in the system or context. 

Promoting factors in the setting in which the implementation and diffusion takes place: 

• The mode and nature of this case of ITT are predominantly promoting, especially the 
facts that HBB is a subsidiary and the projects are based on cooperation with local 
partners. 

• The relations between The Netherlands and Indonesia promote the exchange of 
knowledge and technology. Moreover, relations with international organizations like 
the WB, UN, etc. are present too. 

• Financial resources are available from international trade (but for how long), subsidies 
& aid funds. 

• Rising educational attainment of Indonesian society. 
• National development goals are promoting to the implementation & diffusion. 
• The enabling role of the government is an incentive for the diffusion. 
• As the cl imate is hot and humid, the insulation characteristics of the HBB-panels are 

strength of the product characteristics. 
• One million houses policy provides for a demand of 221,480 newly built houses and 

200,000 units reserved for urban upgrading. 
• The KPR financing system makes healthy houses affordable for more people. 
• Rules, regulations and guidelines are available for those who take the effort to find 

them. 
• The orgaware of management and marketing for the traditional systems is not well 

developed. 
• The potential clients, mainly project developers, but also contractors, consultants and 

architects are well organized and registered with associations, thereby easy to find. 
• Large-scale projects and public facilities are the types of projects that are needed and 

that are most interesting for HBB to utilize the advantages to their full potential. 
• Planning of the site infrastructure and lay out in advance like the HBB-system already 

does, contributes to higher speed, efficiency and comfort. 

Constraining factors in the setting in which the implementation and diffusion takes place: 

• The nature of ITT is partly patented and the agreement contains restrictions on the 
imports. 

• The main export commodities that provide financial resources are non-sustainable 
natural resources. 

• The quality of the health care for the middle- and lower-income groups is below 
standards and for many not affordable. 

• There is a weak legal system, that brings about high risks, especially for foreigners 
and foreign firms 

• The poor state of the roads hinders transport and development. 
• Lack of technological capabilities hinders full recognition of the importance of the 

rules, regulations & guidelines that exist, and the implementation of them. 
• The human resource stock has an abundance of unskilled workers and lower 

educated people to offer, however, higher educated people qualified to be managers 
are more difficult to find prepared. 
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• Land is scarce and therefore expensive, especially in and around the cities. The 
result is that the remote and dangerous areas are left over to be developed for the 
lower incomes. 

• The technology infrastructure is not well developed and lacks branches to the lower 
governments and people from the lowest income groups. 

• Instead of a paved way consisting of standard routes for all actors in the building 
process, the technology infrastructure mainly depends on personal contacts. 

• Decision on building materials is sometimes taken by people who are not capable of 
a neutral decision that is in the best interest of all. 

• HBB-lndonesia is a small company with limited stand by management capacity. 

Factors that are promoting as well as constraining, depending on the point of view that is 
taken: 

• The patent of the HBB-machine enables quality control, but also form a barrier for 
quick wider diffusion. 

• Currently Indonesia has a liberal trade policy, none of the system inputs are banned 
or subject to extra taxes or levies, however for how long this will last is unknown. In 
Indonesia it is very common that from one day to the next new taxes and levies are 
brought into being, or products are added to the list of banned goods. 

• The societal transition that Indonesia now experiences is an opportunity for the 
diffusion of the HBB-system because it is more open to innovations, however still 
form a threat because many people hold on to the traditional preferences that have 
always served them well. 

• The high population densities on Java results on the one hand in many people in 
need of proper housing, but on the other in high unemployment & land scarcity that 
causes relatively more people who cannot afford a decent house. 

• The implementation of RA is promoting in the sense that it enables faster and better 
fulfillment of the existing demand, however there are also risks involved in placing the 
decisive power with the local governments. Worsening policy implementation capacity 
for example, and tempting short-term profits make decision makers indifferent of the 
long-term consequences, all leading to a worsening investment climate. 

• The aims of the National Technology & Research policy are on the one hand to 
obtain self-reliance & excellence to improve competitive position and on the other it 
stimulates the provision and adoption of innovations based on real demand. This is a 
disadvantage for HBB as it depends on imported goods, thereby creating a certain 
extent of dependency. On the other hand it can be said that the added technological 
capabilities, especially in the fields of infoware and orgaware, may bring new 
opportunities for excellence & self-reliance in a later stadium. 

• The occurrence of earthquakes may be an incentive for people to choose the light 
weight building material of HBB, at the same time the (perceived) strength or their 
unfamiliarity with the system may also be a barrier for them to choose it. 

• The absence of services like electricity, sanitary facilities and sewage in many areas 
always results in higher development costs, also for HBB, however, in this respect the 
use of the generator that is part of the system is an advantage relative to traditional 
systems. 

• The current backlog of 6,6 million housing units and annual growth of 800,000 units 
are an opportunity for HBB, but a threat to the quality of life on Java. 

• Traditionally, knowledge and skills are transferred informally, which is an opportunity 
for the diffusion of HBB as eventually the deliberate allocation of resources for 
training may be very profitable, however in the absence of the consciousness that 
quality is necessary for low-income houses as well, it may be a hindrance as people 
will not be willing to pay the extra costs. 

• Low-income houses are considered not important enough to be subject to the valid 
rules and regulations. This may be an opportunity for smart sales-people, however for 
the health and safety of the people it is a serious threat. 

• The traditional methods with their inaccurate measurements are cheaper and 
therefore more competitive than HBB, but HBB can besides savings on mortar also 
offer capability building, as it requires extra training of all employees. 
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• The easy availability of the competing traditional systems red brick and batako 
promotes development for the people in general, however poses a threat to the more 
difficult available HBB-system elements. 

• The actor network of the construction industry in Indonesia is well developed between 
research institutes, among which the universities and the Ministry of Public Works, 
however they do not reach all. For HBB this can be an incentive to concentrate on 
these actors for gaining information and testing and developing of their product, 
however it is a barrier to wider diffusion as the links to the lower layers (where the 
decisive power is) are often lacking. In the interest of society the existence and links 
between these knowledge-generating institutes is at least promising. 

• The obliged cooperation with local partners involves great risks for continuity and 
financial risks, however the project based cooperation for land development can also 
offer opportunities for HBB to enhance the local skills, efficiency, accuracy and 
productivity. Moreover, it can utilize the knowledge and skills of the local partner in 
terms of the roads to follow too. 

• Because of the variety in quality and strength of the products used for constructing 
houses for the lower income groups, extra attention must be paid to the correct 
realization of the structure (columns and ring beam). The control on this is inherent in 
the HBB-system. In general however, this is not done which is definitely an 
opportunity for diffusion of HBB, and a threat for socio-economic development, as the 
consciousness of the importance is not widely developed yet. 

• Attention for the physical position and health of the workers to prevent physical 
damage and improve productivity is more easily taught in an innovative system than 
the traditional methods that have never cared about these issues. However, the 
weight in combination with the size of the panels is more of a risk to the workers than 
red brick. 

• The initially more expensive tools and equipment of the HBB system can have a 
positive effect in the end as the speed and efficiency can be increased. Additionally, 
capability building can be one of the promoting side effects. 

The HBB-system has several characteristics that are promoting for socio-economic development; the most important 
are the fact that PT.HBB-lndonesia can draw on a pool of expertise and knowledge because it is a subsidiary and the 
fact that capability building that is subsistent to the system as a result of the technical assistance and training of all 
personnel. The project-based cooperation with local partners is an incentive in terms of the available network that can 
be deployed for the progress of the work; however, it also contains the threat of unreliable partners. Constraining 
factors are the price and availability that are less favourable than those of the competing systems of red brick, batako 
and conblock. Moreover, the terms of transfer currently at least partly restrict the receiving parties in their choice off 
suooliers. 
The international setting is promoting for the implementation and diffusion in the sense that at least on the short 
term finances are available and relations are good, offering subsidy and aid opportunities for implementation of 
innovations and (development) projects. 
The Indonesian I Central- & West Javanese setting are promoting in the sense that the system is in accordance 
with many goals of the national policy. The availability of a credit facility for the lower-income groups is an opportunity 
for HBB as well , provided that the cost price remains within the borders of the house prices for the target groups. It 
forms a constraint however with regard to the quality of human resources (although this has already been improved, 
higher educated personnel is still relatively difficult to find) , the quality of the roads , the weak legal system and great 
financial , economical and policv uncertainties. Land issues hinder housing for the lower-income grouos. 
In the large-scale low-income housing sector exist a constraint in terms of the traditional informal transfer of 
knowledge and skills and the related unwillingness to pay for formal train ing. This can be an opportunity for HBB if it 
can convince the potential clients of the profitability of formal training. The existence of branch organizations is an 
opportunity in this respect as capability building occurs here through the organization and management that generally 
stimulates further capability building . The presence of extensive set of rules and regulations is very promising , 
however, in the absence of control mechanisms and law enforcement people do not comply with them. A factor that 
proved to be very important is the technology infrastructure or innovation system. The links that exist between actors 
in the R&D I educational institutions, branch organizations and national government are well developed, however 
some limitations are that the network is not extended enough; the reach of the network is too limited. Moreover, the 
links depend main lv on personal contacts. 
On firm level, the potentially implementing firms are willing to use the system if it meets their demands. Perum 
Perumnas is an important possible partner, as they are the largest provider of houses for the lower income group and 
they also acknowledqe the importance of human recourse development. 
Project characteristics are a hindrance for the implementation of the HBB system in the sense that capabilities are 
lacking to smoothly and quickly implement and people do not consider accuracy, safety and efficiency (features of the 
HBB-system) necessary for the construction of low-income houses. Again opportunities exist in the promotion of HBB 
for capability buildinq . 

Table 10.1: The main conclusions summarized 
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This research has been an iterative process wherein the goals and paths to follow became 
clear on the way. It is therefore useful to evaluate the encountered promoting and 
constraining factors with regard to the research as well. 

Starting with the literature research for the formulation of the problem definition and aim, it 
can be said that this turned out to be a very important step. In our case we had limited time to 
truly dig deep into the relevant literature. This formed constraints in later stadiums, when the 
wheel was being re-invented again or - even worse - when data that could have easily been 
obtained in the field phase where missing because they were not considered relevant at the 
time of making the theoretic and research frames. 
The used theoretic frame, and related to this the research frame, proved to be sufficient for 
this research, to judge a technology from a macro perspective. A more complete picture could 
have been obtained if the micro-level factors of influence would have been considered in 
more detail. The key persons in the decision process and the decision criteria are 
investigated, however, not structured and extensive enough to pass verdict on the extent to 
and way in which this can be used by HBB to increase sales. Conversely, the general good, 
or socio-economic development has been taken into account extensively. 
The operationalization of the concepts into measurable units was not always easy, however in 
the end resulted in a fairly complete list to measure the settings and technology. The 
description of the firm- and project settings is an exception in this respect, as the final 
description is far more complete than the operationalization. 
Despite preparations and warnings in advance, the execution of the field research still came 
across unforeseen difficulties. It may not be surprising that especially with conducting the 
interviews some unexpected problems arose; the questionnaires as prepared proved to be an 
inappropriate tool to obtain some of the data aimed at. Cultural differences made the 
questions that asked for rating on a certain scale unsuitable. People did not seem to 
understand the need to rate and simply refused to do so. Moreover, the use of a translator, 
however good their intentions were, incorporates triple risk. The translator has to understand 
the question and what the intention is with which the question is asked, next the interviewee 
must understand it (which cannot be checked by the interviewer, otherwise the translator 
would not be necessary) and third the interviewer needs to understand the answer and the 
intention correctly when translated back to him or her. As in Indonesian culture people 
generally say yes or give an answer (irrespective of the question) rather than asking for an 
explanation or saying they do not know, it is very difficult to obtain reliable results. Another 
obstacle in this respect is the reliability of the translator. Care should be taken that he or she 
does not 'translate' the answers of the interviewees according to his or her own insights. 
Factually, the best ways to obtain information was through literature and observations. By 
taking a look at a red brick factory and a kiln for example, the state of the art of the technology 
instantly became clear whereas in the literature this does not come to the fore as complete as 
in reality. When one sees things, the relevance and nonsense of certain questions in the 
interviews immediately become visible. 
After the pre-test interviews were changed into open questionnaires, and people had the 
chance to explain their answers in more detail, it became much more convenient to conduct 
the interviews; the interviewees visibly felt as if their words were valued more and the 
interviewer could gain more insight in the intentions and thoughts behind the answers. This is 
especially important in cultures where it is considered impolite to give a negative answer, of 
which the Javanese culture is a shining example. 
Recommendations for improvements regarding the methodology can be found in the next 
chapter. 
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11 Recommendations 

11. 1 Introduction 
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The societal relevance of this study is undone if the political decision-making is not or hardly 
affected or influenced by the research results. Therefore, the dissemination of the results to 
the target groups is an important factor in the effectivity of the recommendations of the 
study57

. 

The recommendations made here apply to three objectives, namely: 1) to improve the 
methodology for future research, 2) to generate ideas for further research, and 3) to enhance 
the diffusion of the HBB-system in the Javanese LSLI housing sector. 

11.2 Recommendations for improvements of the methodology 

From the evaluation in the previous chapter it can be derived that the used methodology is 
liable to improvements. First of all, it is recommendable to perform a deeper literature study 
before starting provided that time allows it. Many interesting books and articles have been 
written on low-income housing in developing countries, implementation and diffusion of 
innovations and related subjects that can be useful. Secondly, the micro factors of influence -
key persons in the implementation process and decision criteria - should be examined more 
extensively and better structured. Thirdly, the firm- and project settings should be 
operationalized better, a suggestion is to categorize into techno-, human-, orga-, and 
infoware. Fourthly, the interviews should be adapted to the setting in which the interviews 
take place. In Indonesia, as said in the previous chapter, this would mean open interviews 
and avoidance of the use of scales. 

11.3 Recommendations for further research 

"If the ship is not to sink, serious attention must be given to the role of institutions"58 

The importance of an extensive, well-developed technology infrastructure cannot be stressed 
enough. It is therefore recommended that more, deeper research is done in this field. The 
current state of the actor network and ways to improve this should be investigated. The 
research should not concentrate solely on the construction industry. The Ministries of Social 
Affairs, Home Affairs, Finance, Industry & Trade and all government bodies and institutions 
downward that touch upon or are (in)directly related to the construction industry or building 
material sector should be mapped. 

In the course of the research the importance of technological capability building for 
development, that was already indicated in the literature, became clear from practice. It is 
useful for policymakers to investigate by which means capability building can most effectively 
and efficiently be improved in terms of aims and targets, financial and economical feasibility, 
practical execution, priorities, etc. Capability building should be integrated more in the 
national policy. 

Moreover, solutions for the issue of landownership should be investigated. Currently the local 
governments own the land, and make as much money as possible from it, thereby generally 
disregarding the poor and the safety of all people. A study to determine where the ownership 
can best be, or what kind of system can best be implemented in the Indonesian setting that is 
in the best interest of all. 

57 Gaillard et al, 2002 
58 Gow & Morss, 1988, p. 1403 
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11.4 Recommendations for succesful implementation & diffusion 

The recommendations that are about to follow attempt to provide answers to the question: 

How can the diffusion of the innovative HBB-system in the low-income housing sector of the 
construction industry on Central & West Java, Indonesia be enhanced? 

Therefore we have abstracted the promoting and constraining factors of the context in which 
the system is to be implemented. In this way we can make recommendations that utilize the 
promoting factors to the maximum and avoid the constraining factors if possible. The 
contextual factors that form constraints are often beyond direct management control (for 
example, it is impossible to change the climate), however they may affect the success of an 
implementation. Knowing the constraining factors, we can accept the constraints and change 
the design of the system, or we can recognize the constraints and attempt to change them. If 
the context does not offer any realistic opportunity for the innovation to flourish, it is wiser to 
refrain from implementation of the system59

. Fortunately this is not the case here. The 
following recommendations are formulated, based on the promoting & constraining factors: 

ToHBB 

First and foremost in an attempt to improve the competitiveness of the HBB-system, the price 
should be reduced and availability improved. Short-term solutions for these aspects are non
existent, however in the long term, the terms of delivery of the foam and machine should be 
negotiated in order to find local substitutes. Besides better availability, this provides an 
opportunity for lowering the price too. 

The mode & nature of ITT can be optimised by means of optimising the terms of TA (technical 
assistance) that is provided. The foreign experts who guide the start-up phase are focused on 
the technical job they are hired for. Because this it an expensive exchange, it is an efficient 
and effective way of TA for that purpose, despite the fact that the 'bypass' side effect is not 
overcome. With regard to the TA once the plant is set up and HBB is in business, the 
'teacher-role'60

, in which the focus is more on advisory, transfer of skills and knowledge 
should be exploited more. Especially the management and marketing knowledge and skills 
are important and extra time and money should be allocated to the formal education of 
people. This can make HBB more attractive for scarce higher educated people. Moreover, 
HBB can use the fact that its personnel receives TA as a marketing point of advantage in 
acquiring government assignments, but also subsidies and aid from international and foreign 
donors. Maintaining close ties with these institutions is a must. To avoid inability to meet 
demands through shortage of trained personnel HBB should immediately start focusing on 
(extending) training, or in case needed temporarily use foreign advisers to perform project 
activities. A suggestion that works in two ways is that the company of HBB might consider 
traineeships for academic and engineering students. 

In the previous section the importance of the role of institutions was already stressed. Since 
RA, and the institutional chaos that has resulted , it is necessary for the continuity of the 
company to map the (local) government structure and get acquainted with key persons 
anywhere potential projects are located. A suggestion in this regard is to contract 
'middlemen'. This is a common practice in Indonesia. A pitfall in this respect is the 
trustworthiness of these middlemen. If close ties exist with associations like REI and 
GAPENSI (which is a wise thing to invest in) experience exchange can take place and 
perhaps other firms can recommend people or give tips. Security is never guaranteed, 
however by inventive measures can be enlarged. For example payment systems where only 
a small part of the payment is paid weekly, while the bulk is paid after the successful finish of 
the project. 

To promote the HBB-system and inform people about the advantages of the system and the 
compliance with the national development goals and policy aims, it is wise for HBB to 

59 D.D. Gow & E.R. Morss, 1988 
60 Honadle, Gow & Silverrnann, 1983 
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organize a seminar in cooperation with a university (like UI or UNDIP for example). Needless 
to say that such a seminar is a good way to extend the HBB network. 

To the national and provincial governments 

Deliberate allocation of resources for formal training is one of the logical recommendations to 
enhance capability building and facilitate diffusion of innovations, but is it a realistic 
recommendation? For the construction industry - an industry that is known for its 
conservativeness, in Indonesia - a developing country, it is not. Therefore, it may be wiser to 
strengthen the existing incentives and utilize the available opportunities. In this case we have 
seen that rules, regulations and guidelines are abundantly available, however not everybody 
is aware of their existence, let alone that they are familiar with them or even know how to 
obtain them. This can and should be improved to enhance capability building and facilitate 
diffusion of innovations. 

Evidence has indicated that if decentralization initiatives are to be effective, the center must 
have firm control61

. The right mix of supervision and autonomy should be present. This 
requires more and better control mechanisms. The province that is now more or less set 
offside could play an important role in this. Strong, extended linkages and negotiated sharing 
of responsibilities between regions are requirements in which the provincial institutions can 
take a steering and enabling role. This can improve the worsening local investment climate 
that is currently on the rise. Suggestions: an inventory should be made of the available human 
resources and capabilities in the provincial institutions. According to the available potential 
within the provincial agencies, new structures with new tasks should be set up. The 
institutional context in which the implementation takes place is a major determinant of project 
success. A design appropriate in one context may not work in another, even if the technical 
package is sound. In creating a new institutional structure, the following institutional factors 
are of great importance: 

Administrative capacity, especially local organizational competence to support 
decentralized projects 
Selection of agencies responsible for project management and oversight 
Access to resources by jurisdictions or agencies responsible for development 
Structures that support effective information flow, horizontally and vertically 

The budget control function of the regional governments should be expanded to a control 
frame within which a fixed number of socio-economic development subjects are obliged to 
fulfil. The exact filling in of the frame should be done in negotiation with other regions in the 
province. Clear objectives should be formulated that provide a tangible basis for planning and 
a means to measure progress. In this way each region can strive for its own goals, while the 
sum of region performances per province has to meet a pre-set standard. 

The country's export policy should make a deliberate shift away from the dependency on oil 
and gas and related products. Looking at Indonesia's comparative advantages, the rubber 
industry, coffee and tea, fixed vegetable oils and fats, apparel and clothing and footwear are 
options for expansion. Moreover, when the improving educational attainment continues, the 
country might in the long term become interesting for Western companies to perform 
engineering and administrative tasks. However, this requires serious effort on behalf of the 
government to improve the investment climate. Besides the physical infrastructure, juridical 
uncertainty, the already mentioned institutional infrastructure and lack of capabilities, foreign 
companies pointed out their main reasons for avoiding Indonesia to invest. These were the 
macro-economic instability, policy uncertainty and corruption by the different governments. It 
would be too easy to recommend improvement of these issues as serious attempts have 
been made over the past years to address these issues. Strictly following the White Paper 
policy measures (see appendix 10) is the most realistic thing to do. 

To the local I regional governments 

Recommendations for local I regional governments (where the project implementation 
decision lays) are to focus on institutional learning and capacity building (because only when 

61 Uphoff & Esman , 1974 
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projects contribute to capacity building they can be considered truly developmental). In this 
way the organizational competence can be build to support projects. 

To the R&D I educational institutions and branch organizations 

To improve the technological infrastructure in the interest of everybody, active help of the 
R&D and educational institutions and the branch organizations is required. Links between 
these groups of actors already exist, however still too much on an ad hoc basis and 
dependent on personal contacts and preferences. Means like seminars should be organized 
more often with contributions from private investors. Besides seminars other ways to extent 
and maintain sustainable links between all actors should be explored and utilized. 
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Appendix 1 Housing facilities & lower income groups 

Many Indonesians lack basic services (source: White Paper). This can be seen in figure A1 .1. 

Cl'liltttan age 12-15 not enrO!led 
in ~niel< high sctlool 

children a~ 7-12 no! in primary 
school 

birtlls altendeel lly traditi(lnal 

lleQIQt$ 

0 1020304{} 

peircent Sllaf& ot hi>useh0ld$ lackitl\) sarllice$ 

Figure A 1. 1: Percentage share of households lacking basic services 

That the lower income groups lack these basic facilities the most is hereby illustrated with the 
help of some examples. For the provinces OKI Jakarta, West Java, Central Java and one of 
the poorest provinces, Southeast Sulawesi, the share of monthly expenditure classes can be 
compared to the availability of basic services (Source: BPS). This illustrates that the lower 
income groups are the groups who lack these facilities most. 
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Percentage distribution of population in urban and rural 
areas and monthly per capita expenditure classes 

OKI Jakarta 

Jawa Barat 

Sulawesi Tenggara 
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Monthly expenditure class 

Ell< 100.000 

•>100.00 < 500.000 

D> 500.000 

Figure A 1.2a Source: BPS (data as of 2002) 
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water 

OKI Jakarta 

Jawa Barat 

Jawa Tengah 

0% 20% 40% 60% 80% 100% 

Households in access of drinking water 

Figure A 1.2b Source: BPS (data as of 2002) 
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Percentage of households that has access to 
state electricity 
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u 
c: 

-~ ~~~~~~~~~~~~~~~~ c.. Jawa Tengah 

Sulawesi 
Tenggara 

0% 20% 40% 60% 80% 100% 

Households with access to state electricity 

Figure A 1.2c Source: BPS (data as of 2002) 

Percentage of households by province and toilet 
facility 
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Figure A1.2d Source: BPS (data as of2002) 
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Figure A 1. 2 a-d: Illustration of distribution expenditure classes and basic facilities for the provinces of 
Jakarta, West Java, Central Java & Southeast Sulawesi 
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Through the efforts of several Indonesian institutes, development corporations and 
government, a standardisation of low-cost houses has been made. The standardised houses 
in Indonesia are classified according to the table below. This standardisation was made to 
decrease the costs of low-cost houses and make them affordable for low-income groups. In 
order to cut back the costs of building materials, an economic design was made that just 
answers the requirements that are demanded on health and safety (Source: Boonstra, 2001 ). 

Types Code Surface of the Surface of the 
house plot 
[m2] [m2] 

Very Simple Houses 
T 21/54 21 54 

(Rumah Sangat Sederhana, 
T 36/60 36 60 RSS) 
T 21/72 21 72 

Simple Houses T 27190 27 90 
(Rumah Sederhana Sehat,RsH) T 36/96 36 96 

Flats 96 units per flat. Per unit 4 people 
(Twinblocks, Rumah Susun) 

Table A2.1: Classification of low-income housing in Indonesia (Source: Perumum Perumnas, 1998) 

Very simple houses (RSS) 
The walls are generally made of hollow concrete blocks (400*190*90mm, 13 pieces per m2

) . 

Walls are partial load bearing in combination with load bearing concrete beam/columns 
(practical 150*150mm). Walls are not plastered. 

Simple houses (RS) 
The walls are generally made of hollow concrete blocks (400*190*90mm, 13 pieces per m2

). 

The walls are fully plastered. Walls are non-load bearing. Concrete beams and columns 
(practical 150*150mm) ensure the load bearing capacity of the construction. The figure below 
shows an example of a standard simple house. 

Flats (Rumah Susun) 
Rental flats are especially designed for the accommodation of employees with low but fixed 
incomes of minimum Rp. 7500/day. The rent is about 30% of their income and is 
Rp. 2500/day (1999). The flats are build close to the factory/office of the employees. Most 
flats are mainly build for the accommodation of employees of large (state) enterprises. Every 
unit is designed to be occupied by four workers and is provide with two bunk beds, a living 
room, kitchen, and sanitation. Perum Perumnas constructed until 1999, 10266 units for rental 
and 11 .808 for buying. New build flats are only for rental. In 1999, Perum Perumnas delivered 
16 twinblocks, which comprised 1536 units. The walls of the flats are made of concrete, 
namely of System waffle Crete62

. 

Simple housing (RSS) and very simple housing (RS) have to comply at least with the 
following specifications: 
• Dimension first floor maximum 36 m2 

• Electricity and water at least from well 
• Hardened ground floor, bathroom with sand-cement plaster 
• Walls bathroom, house and kitchen from masonry 
• Roof supporting construction made of wood 
• Roof material asbestos-cement or cheap roof tiles 
• Ceiling is not necessary 
• Plot at least 54 m2 and at most 200 m2 

• On every corner of masonry a practical column 100*100 mm of 
reinforced concrete. Concrete mixture: 1 cement: 2 sand: 3 gravel. 

62 Information provided by Perum Perumnas 
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• Foundation beam 100*150 mm of reinforced concrete. 
Concrete mixture: 1 cement: 2 sand: 3 gravel 

• Ring beam 60*100 mm of reinforced concrete 
Concrete mixture: 1 cement: 2 sand: 3 gravel 

• Masonry: concrete block with size 400(±3) * 190(±3) *90(±3) mm. 

PT. HBB - Indonesia 

Mixture of 1 cement : 3 sand. If cement is not available than redbrick 

tAMPAI( DEPAN TAMPAK SAMPING 

Figure A2. 1 Example of a low-income house: RSS T21!54 

TAMPAK SAMPING TAMPAK OEPAN 

Figure A2.2: Example of a low-income house RSS T36!60 
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Indonesia is one of the world's most populous countries; it is ranked fourth of the world after 
China, India and the United States. The World Bank estimated 209 million people in 2001 ; 
recent data from the CIA's World Factbook indicate that this has now already risen to almost 
240 million in 2003. Attempts to restrict population growth by means of government family 
planning programs had limited success, but did manage to drive back the growth rate from 
1. 97 percent per annum during the period of 1980 - 1990 to 1.49 percent per annum in the 
period of 1990 - 200063

. According to the WB, this rate will decline further to an annual 
growth rate of 1.1 percent for the period of 2001 - 2015, however with their estimation of 245 
people in 2015, this may be a little bit too optimistic, as that number is already almost reached 
now. 
With regard to the distribution it was already stated that the situation on Java is the worst of 
the country. With the maximum density of 12.623 people/km2 in Jakarta (2002) as opposed to 
the maximum of 573 people/km2 on Bali for the regions outside Java, the seriousness of the 
population problems become clear. With the transmigration program that had started in the 
1920's under Dutch colonial rule and was intensified in the '?O's, the government tried to 
stimulate migration from Java to the outer islands. Although from 1969 to 1989, this program 
relocated some 730,000 families from the overpopulated islands of Java, Bali, and Madura to 
less populated islands, the overall impact for Java and Bali was limited. Increasing problems 
regarding land disputes, agricultural productivity, deforestation and social confrontations with 
the indigenous inhabitants continued to accompany the program. 
With regard to the prospects, indicators such as birth rate, death rate, total fertility rate and life 
expectation are relevant. 
The age structure is important for the working population, as all people of fifteen years and 
over are counted as belonging to the manpower of the country. Indonesia had a workforce of 
almost 150 million people, of which 68 percent (on average) were economically active. The 
people who are economically active are distributed proportionally to their educational 
attainment, meaning that people with higher education tend to be more economically active 

63 BPS. Statistik Indonesia 2002. P. 32 

89 



Tu I technische universiteit eindhoven 

e Case study on the diffusion of the HBB-system in the 
large-scale low-income housing sector on Java 

PT. HBB - Indonesia 

than people with lower or no education. The stock of human resources direct available for the 
construction of new houses or the improvement of the existing housing stock, there were 9, 1 
million unemployed Indonesians, of which almost 59 percent low educated and almost 6 
percent higher educated64

. 

The health situation in the country can gerally be distracted from tables A3.1 en A3.2. In 
addition to the figures in those tables, the following figures help to illustrate the state of the 
health situation65

: The crude birth rate is 21 per 1000 people (The Netherlands: 13) and crude 
death rate: 7 per 1000 people (The Netherlands: 9) The total fertility rate is 3,3 births per 
woman for the poorest quintile, while for the richest quintile this it 2,0. Of these births, 
21 percent is attended by skilled health staff for the poorest quintile, while for the richest 
quintile this is 89 percent. 

With regard to poverty, tables A3.1 & A3.2 also give some information. The infant mortality 
rate is a social indicator of poverty per 1000 live births for the poorest quintile is 78, against 
23 for the richest quintile. 

The employment figures concern a labor force of 122,0 million people (2001) that is expected 
to grow annually with 2,0 percent. Besides unemployment, there is alo the problem of 
underemployment. The underemployment by level of educational attainment as percentage of 
the total unemployment is: 

38,3 primary 
47,9 secondary 
9,2 tertairy (1997 - 1999) 

Weak investment & export performances prevented the economy from returning to its pre
crisis growth rate of 6-7 % which would create jobs for the millions of unemployed. 
Calculations show that each percentage point of growth could reduce unemployment by 
400,000. Based on this assumption, some 1.64 million workers should have been absorbed in 
2003-far below the 2.5 million workers estimated to enter the job market annually66

. 

Related to employment is the income and income distribution. 
Exponential shares by percentiles of population ranked by per capita expenditure 

Lowest 1 O % 3,6 % share of consumption 
Lowest 20 % 8,4 
2"d20 % 11,9 
3rd 20 % 15,4 
4th 20 % 21,0 
Highest 20 % 43,3 
Highest 10 % 28,5 

The Gini-index 30,367 measures the extent to which the distribution of income (or consumer 
expenditure) among individuals or households within an economy deviates from a perfectly 
equal distribution (0 = perfect equality, 100 = perfect inequality). To compare, The 
Netherlands has a GINl-index of 25, 1. 

64 Lower educated people are those with no (finished) education at all up until those who finished junior high school. 
Higher educated people refer to those who graduated from academy or university. 
65 WB-2003 World Development Report 
66 The Jakarta Post 17-02-2004 "2003 GDP growth slightly exceeds official target" 
67 WB-2003 World Development Report 
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Table A3.3: GDP by industrial origin at current market prices, share of GDP(% of total) 1997 - 2003 
(Source: BPS) 
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Items 1996 1997 1998 1999 2000 2001 2002 

I Non oill~u. merchandise. {net) -1,&49 3,129 13,8.64 14,3SS IS,!'>63 15,844 11,:m 
a. Export, fob 38,021 44.576 42,951 40,987 50.341 44,80S 46..307 
b. lmport.fob -39,870 -41,447 -29,081 -26,632 -34,378 -28,961 -28,990 

2 Oil, mm:handise- (net) 3,1.22 2,266 1,518 I.975 2,197 1533 205 
a. ~pcm, fob 7,222 6,771 4,141 5,680 7,954 6,921 6.549 
b- lmport,fob -4,100 4,505 ·2.623 ·3,705 ·S,151 ·5,388 ·6.J.44 

3 Gu. merchandise. (net) 5.896 4.679 3,047 4,314 6,S81 5,318 5,993 
... Export. fob 4,945 4,950 3,279 4,576 7,ll3 5,63.8 6,31.2 
b. Import.fob -270 -271 -232 -262 -232 -320 -319 

4 Current account -7.801 -S.001 4,097 5,783 7,998 6.900 7,825 
a. ExPQrt$, fob 50.188 56.297 S0,37l 51.243 65,408 57,364 59.168 
b. lmports. fob -44,240 -46.223 ·31,942 -30,599 -40,367 -34.669 ·35,653 
c.. Services, net ·13,749 ·1S,07S ·14,332 -14,861 -17,043 -15,195 ·15,690 

5 Official Capital .522 2.880 9,971 S.353 3,217 63'6 ·1.240 
a. Inflows S,693 7.594 7.414 6,560 3.S62 2,482 l.595 

lQ.Ql.. S,093 7,594 S,897 6,560 3,862 2,482 1,546 
Program.aid 0 3.{}36 1,821. 3,870 l,:MioO 507 773 
Project aid 4,928 4.466 3,916 2.417 2,426 l.975 l.527 

ODA 3,274 2.601 J,718 l,686 2,193 1.532 l,254 
Noo-ODA 1,654 1,865 2,198 731 2.33 443 :m 

Cmnmct£ill IS!!D 600 0 l.S17 0 0 0 49 
b. Amortization ·6.215 -4,7)4 -3,765 -4,070 -4,272 -4,704 -5,467 
c. Exceptional financing 0 3,036 6.322 2,863 3,627 2,.SSS 2,632 

• IMFPurcbases 0 0 5,761 l.373 1,124 397 1.41.5 

- lMF Repw:chases 0 0 0 0 0 · 1,772 -2.420 
- Rt:$Cheduling 0 3,036 561 1.490 2,503 2,858 3,637 

6 Private Capital 11,511 -338 -13.846 -9,923 -9,992 -8,253 -191 
a. Foreign direct inves1men1 la 6.194 4,677 -356 -2,745 -4,549 ·S.$77 145 
b. Olhe~ 5,317 -S,015 -13,490 -7,178 -S,443 -2,,376 -l,057 

7 Capital accwnt {5+6) 10,989 2.542 -3,875 -4,570 -6,775 •7,617 · l,431 
8 TOTAL(4+7) 3,lSS ·2.45'9 222 1,213 1,223 .717 6.394 
9 Errors &. omissions. net ·{8+ l 0) l.263 -1,986 2,122 2,079 3,&20 2,095 ·2.373 
10 M~wy movements lb ·4.451 4,445 ·1.254 ·3,292 ·S,043 l.378 ·4,021 

la. Since 2002 futt:ign direct illvC$tment includes a part of privanzati.on and banking mtnacturing. 
lb Since 1998 Monetary Movement is based ori Oms Foreign Assru (GFA) replacing Oflkial Rt$Cl'V<:S. 

Since 2000, based on chang~ reserve assets rcpbcing GFA. Negative represents surplus and ~ilive represents deficit. 

Table A3.4: Balance of payments in million US$, 1996- 2002 (Source: Bank Indonesia) 

According to WB68
, Indonesia is a low-income country (US$ 745 or less) classified according 

to WB estimates of 2001 GNI per capita69
. The position of Indonesia on the world ranking list 

of GNI in PPP (591 billion US$, 2001) was no. 142 in 2001, just below Lesotho (139), 
Ecuador (140) and Azerbaijan (141) and above India (143). 
The Jakarta Post (article: "2003 GDP growth slightly exceeds official target") reported on 17-
02-2004 that at that time there were at least 40 million Indonesians reportedly living below the 
poverty line. This is 17 percent of the total population. In the area of Central and West Java 
no less than 60 percent of the poor are concentrated. 

Over the last couple of years decoupling of macroeconomic and industry performance in trade 
and manufacturing has occurred. 
Macroeconomic performance showed economic growth of 3. 7 % from the first to the 3rd 
quarter of 2003, the rupiah has stabilized at around 8,500, inflation has been decelerating and 
it was predicted to hit below 5 % by the end of 2003 (see appendix 4). Parallel with this, the 
Bank Indonesia interest rate continues to decline. In addition, the debt ratio to Gross 
Domestic Product (GDP) is steadily declining (see figure A3.1) and the fiscal deficit shows a 

68 2003 World Development Indicators 
69 WB, 2003: Since 1993 the National System of Accounts replaced GNP with GNI 
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similar trend as well. In short: there has been some improvement in the macroeconomic 
indicators. However, in contrast, little has been achieved in the trade and investment sector, 
particularly in manufacturing. Growth in export of non-oil and gas commodities is modest and 
far from pre-crisis growth (see figures A3.2 & A3.3) . The government maintains this through 
protectionist measures that support inefficient industries, thus coming out with various ad hoc 
trade policies (increasing uncertainty and unclearness and decreasing incentives to invest for 
foreign investors). Since 2001 , the protectionist trend has continued to increase, as evident in 
the increase in tariffs on wheat flour and trade regulations (or tata niaga) on textiles, steel, 
sugar and clove (Source: The Jakarta Post December 31 , 2003 "Economic Outlook 2004") 

RI GDP GROWTH 

10,00 

5,00 

0,00 
~ 0 I• GDP Growth I 

-5,00 

-10,00 

-15,00 

year 

Figure A3. 1: GDP Growth Indonesia (Source: The Jakarta Post, Tuesday, February 17, 2004) 

Year on year manufacturing growth 
(pre & post crisis) 

Sector 

Figure A3. 2: Year on year manufacturing growth (Source: BPS) 

11 1993- 1997 

•2000 - 2003 

Looking at the severity of the economic crisis of 1998 and the everlasting shortcomings in 
institutional reform, immediate recovery is not to be expected in the short term. In addition 
other factors, such as political uncertainty, have also hampered economic recovery during the 
last five years. The investment climate remains bleak due to various labor and institutional 
problems (see figure A3.3). Looking at the government performance and the obstacles faced 
in implementing good governance, it is difficult to expect the climate to improve soon. This 
may also have a harming effect on the investments on innovative technologies. Risk avoiding 
behavior will cause firms to stick to the traditional, already proven technologies. 
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Indonesia Korea Malaysia Plli!iwino:s Thailand 
Figure A3. 3: Index of 2002 export share of GDP, 1997 = 100: Indonesia 's export performance lags it's 
neighbors (Source: The White Paper) 

The causes to avoid Indonesia for investing and the impact of RA to this can be seen in figure 
A3.4. Figure A3.5 confirms the role of corruption in the bad state of the investment climate. 
For more investment climate figures, see table A3.8. 

Maoro""""'°"'"' on>tablllty F==--======......, 
Po1lcy unuttt&imy tz:"""'"""'"""""""'""""'"""'"""'""""...., 

Camipboo b¥ local il"'"'""'"nt ·------Corruption by C<!nlr1ll 90'•mm•nt 1S5iiiiiiiiii1iiiiiiiiiiliiiiiiiiiiliiiiiiiiiiliiiiiiiiiiliiiiiiiiiiliiiiiiiiiil 

Ts.x ratff F===-==-== 
Cooto!fin.arn:ing pmi:::::::cmmillllll!mmilllllllllllll 

L&gai •)'!ltom Fm:===="""" 
Local tabor <ogu!Boon jmm::::m::m::::!llllll!lll!!l!l

NBllOllo! labor regulation l==-===
Electrlcity F=-=-=--== 

llcei•ing by!ecal governn>i<>l !======= 
L~""9 by central 90"•rnmont )m&iiii!!mi!i!i!li!EiEll 

Tr.,,.ponafon F=-====-
T~oecommunk:aton -1==~~-r---.---r---. 

0.00 0.50 1.00 1.50 2.00 2.50 

A vcrage score from 0 for none to 4 for severe 

So111-nt: World Bank-ADB Private Investment Climate 
Survey. 2003 (preliminary results). 

Conuptlon 

Policy 
uncertainty 

-n.&o -0.10 -0.60 --0..so --0.40 -0-30 -0.20 -0.w --0.00 

Average score from -2 for worsened to 2 for improved 

Nflte: Lari,-c finns: more than 500 workers, mcdiwn firms: between 
l01-500wurkcrs, small finns: less than 100 workeni. 
Source: World Bank-ADB Private Investment Climate 
Survey, 2003 (preliminary results). 

Figure A3.4: Left figure: Results of a World Bank survey among foreign companies; Macroeconomic 
instability, policy uncertainty and corruption score highest as reasons not to invest in Indonesia. The 
right figure shows that decentralization has exacerbated the problems (Source: The White Paper) 

CORRUPTION PERCEPTION INDEX {CPI} 

Table A3.5 Corruption Perception Index and Indonesia 's ranking on this list (Source: The Jakarta Post, 
31-12-2004, "Promoting good governance is essentiaf'J 

Despite the SARS outbreak and terrorist attacks at home that dampened consumer and 
business sentiment and threatened the tourist industry, a major source of foreign exchange, 
the economy recorded a 4.1 percent growth in 2003, higher than the 2002 growth and slightly 
higher than the official target (4 percent, compared to the 3.77 percent growth recorded in 
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2002). A damper in this respect is that private consumption accounted for over 80 percent of 
this growth, increasingly financed by consumer credits. (see figure A3.6.) 

2003 figures sources of GDP Private consumption + 4.2 % 
Government consumption + 9.84 % 
Exports of goods & services +4.04 % 
Investment+ 1.36 % 

(1997= 100) 
lDN KOR MYS PHL THA 

GDP 98 124 111 117 105 

Private 
109 118 112 11 8 105 consumption 

Government 
112 105 142 108 114 consumption 

Investment 69 94 65 103 61 

Exports 96 184 126 96 148 

Imports 70 136 108 94 116 

Note: IND- lndone5ia, KOR- Korea, MYS- Malaysia, 
PHL- Philippines, and TBA- Thailand. 
Source: CEIC, staff calculation. 

Table A3.6: Sources of growth comparison in 2002 (1997 = 100) 

As for imports, some US$ 32.29 billion (3.52 % rise from imports in relation to 2002) were 
recorded throughout 2003, bringing a trade surplus for that year of$ 28.63 billion as against$ 
25.90 billion in 200270

. A raise in the export figures in January 2004 compared to the same 
month in 2003 caused optimism about the growth of RI, however, besides the raise in 
exports, the import figures also rose71

. Indonesia's export rose in 2003 by 6.76 % from a year 
earlier, partly because of a pick up in global demand and a high international oil price. Exports 
for non-oil and gas products rose by 5.1 8 %, while oil and gas exports increased by 12.63 %. 

70 The Jakarta Post 04-02-2004 "Exports in 2003 rose again" 
71 The Jakarta Post 02-03-04 "January exports raise optimism over Rl 's growth" 
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1996 l997 1998 199'1 21.)00 100! 

hi"lll(' ill~ f.mitl>nblltSrl 
PTi I'BU: lll>1mitfll!Nliii'GrOM ll<;llm\<li~ l'i~ed m>~m<m1 (%) f>. 76,11 71.6 ~OJ 75,8 79.2 76.9 
Ct ooit ro l"ti•·ak S~t~."lDf (stock o;, GD!'} k }81} 43.2 39 l 1:!.4 9.(1 9{) 

!toa! ktdi~>g fulce ft ti 2 !5.6 -259 6,9 14.7 $5 
fii~t M;o,rgi~>~l C'~tc'T~• RMe (%) 3\Hl :Ml.O )(U.l 30.0< 30.(1 3.0.4) 

ICii!G C~ttc Rü.l Rating !d 'jj)l) 6().;\ 4Ul SU 5U 56.5 

Go~e" 
iCRG C<~m~pti<m !tàtittg {l ·6. NK!tó !l!X>à) id 3,,1) 2.0 Ul ZA) 1.0 l.ll 

K7RG B~~~tic Quahty Rali~JI (1 • 1,\) fd 2.0 2.0 20 Hl 30 20 
ICRG law a!'Jd Or&:r (1 . 6) td 4.0 4.(1 2.0 2.0 2.(1 2.0 

CmTit)'IW.. l'ttrt'l'lioo Index W·H'l. !iad !û goodl Hi:.> 'J.7Z :wo 1.70 1.70 1.90 

()pen-

Trnó: (import•"<':J;p!:!rW~'(il)f' ('i!') lr 52.3 56.0 96.2 61.9 76.4 ?1.1 

fD! i11flows (D~. % GDP) 2.7 :2,2. -!).4 -::t.o <Hl ·23 
'ilr"TT l•krnbct: )"l'S yes yt;; Y~:S Y'è' )'<'< 

I.Jrnwci$ltred Mdlll Thrirf ('.liJ 13.2 lO.i 8.2 81 7.3 (i4 

Herimge Tr.!Ak I"Qii')' lruk< (l·S, !>ad 10 g;>OOJ 2.0 2-il 2.0 2.0 4.0 3{) 

111fnistnu:tun 
Pli•'Cd R~. % of total H7 5-6.4 47.3 57.1 17 . .1 S8.9 

Motor vt!bldts ((!<:f I 000 p.:t'.M!l>) 16.2 &3.4 1\'UI 1\9.5 920 !00.1 

Tclcpilom: lina 01.11d <x:Uuw wb~"fibt> P't:f 100 iDimt>ît;mU 2.4 1.9 3.) 4.0 5.() 6.6 

ln!el11l<t l;..,.. (pa IQ,OOI) pwplc) 5.6 19.4 :!SS 49.1 <n.O 2010 

Ele.:tticity ronrumptioo (l;wh P't:f capiU} 19!.6 324.!\ 3254 3514 ;IR :Hl 370.$ 

W~aod~ty 

MillillUim Wage (USS per year) 606 539 180 266 314 3,.JI 

\'lil<le AMM !'et Wod:cr ie Manurar1u:ri:ng (t'SS IJl:'< )'<'lr) $.4()1 5,154 2,402 3,160 ,;u 2"920 
IAOO< m.e ,.itl> ~~') Ed .. .,.tioo (% of tot:tl; 16.;; IS.4 21.7 :;!41 35.2 

,.._ PTiv~ll: im>~l i~ludt;; >lillt tof!ef!l'riM:5liOO repOO.U 9QYm~Elle<ll inv<:>t.mttlt 
ib Govcmat:tce imlK:ai«'S procl"""'"' i>!)· TtaMpátency mlenutiOOil lieri1l!ge Fooedatioo. a!ld a lso from Kitu.fm.lllO c;t;ol (2001 }. 
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Table A3.8: fnvestment elimate indicators, 1996- 2003 (Source: WB, World Development Indicators, 
UN&BPS) 

96 



T u /e technîsche universiteit e.indhoven 

Case study on the dtffuston of the HBB-system in the 
large-scale law-ineome housing sector on Java 

Appendix 4 Intlation & exchange rate 

PT. HBB - lndonesia 

Intlation has been declining. Predietiens of the year 2002 that the CPI (Consumer Price Index) 
would be below 5 percent at the end of 2003 were a little too optimistic as it stuckat 6.2% at 
the end of Q3 that year72

. 

~r••y.%J 
~u 

(yoy growth rate of CPI) 

' 
' faod prit:H ... ,.. ,.. ,. .. .. ... 

lk<411 Mar-112 .hm-lt! s~p-if2 D«-f»l Mar-•O Jun-n.J ~p-QJ 

• 

Figure A4.1: lnflation 2003, year-on-year growth rate of CP/ (Source: The White Paper) 

The Rupiah maintained a stable, appreciating trend, ending at about Rp 8,500 to the US 
Dollar in 2003 (Source: The White Paper). 

~it<'k indt!:t (I 983-lUD) cxdtaltf.ti: rat.e (Ril!'$) 
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Figure A4.2: The exchange rate of the Rupiah to the US Dollar and supportive markets (stock index) 
(Source: The White Paper) 

72 http://www.nuffic.nl/positionering/epos/1103/indonesialbackgrounds/backindonesia3.html 
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Appendix 5 Operationalization 
Concept Aspect 
International Setting Relations 

Finances 

Policy 

National Setting Social System 

PT. HBB- lndonesia 

Component Subcomponent 

History 
Socio-economie situation Economy 

Pop u lation 

Health care 

Education 
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Indicator Sectien 
Relations 5.2.1 
Ba la nee of !rade Appendix 3 
Sourees of income 5.2.2 
Ru les & regulations w.r.t. import 5.2.2 
& innovative technologies 

6.2 
GNP(/capita) 6.3 + Apndx. 3 
GDP(/capita) 6.3 + Apndx. 3 
ppp 6.3 + Apndx. 3 
Growth rate 6.3 + Apndx. 3 
GDP composition 6.3 + Apndx. 3 
Import 6.3 + Apndx. 3 
Export 6.3 + Apndx. 3 
FDI (& climate) 6.3 + Apndx. 3 
Size 6.3 + Apndx. 3 
Age structure 6.3 + Apndx. 3 
Density I distri bution 6.3 + Apndx. 3 
Growth 6.3 + Apndx. 3 
Birth rate 6.3 + Apndx. 3 
Death rate 6.3 + Apndx. 3 
Total fertility rate 6.3 + Apndx. 3 
Emj>loyment 6.3 + Apndx. 3 
lncome distribution 6.3 + Apndx. 3 
Policy 6.3 + Apndx. 3 
Life expectancy 6.3 + Apndx. 3 
Mortality rates 6.3 + Apndx. 3 
Infant mortality rates 6.3 + Apndx. 3 
Morbidity stalistics 6.3 + Apndx. 3 
Health facilities 6.3 + Apndx. 3 
Doctors 6.3 + Apndx. 3 
Medical staff 6.3 + Apndx. 3 
Hospita! beds 6.3 + Apndx. 3 
Financial efforts 6.3 + Apndx. 3 
Gross enrollment ratio 6.3 + Apndx. 3 
Net enrollment ratio 6.3 + Apndx. 3 
School dropout 6.3 + Apndx. 3 
Literacy rate 6.3 + Apndx. 3 
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Aspect 
National Setting Social System 

Geographic I physical system 

Secteral setting Technology Needs 

Technological Capabilities 

PT. HBB - lndonesia 

Component Subcomponent 
Politics 

Geographic location 

Geological features 

Physical infrastructure 

Demography & Urbanization 
Sectora I market farces Supply 

Demand 

Policies 

Available technologies Product technological 
(description of system a spects 
characteristics) 
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Indicator Section 
Dornestic gavernanee 6.3 + Apndx. 3 
Development goals 6.3 + Apndx. 3 
Policies 6.3 + Apndx. 3 
Accessibility 6.4.1 
Cl i mate 6.4.1 
Nature of soil 6.4.1 
Volcano's 6.4.1 
Earthquakes 6.4.1 
Roads 6.4.2 
Railways 6.4.2 
Waterwavs 6.4.2 
Telecom 6.4.2 
See: Popuiatien 6.3 + appendix 3 
Number of RS and RSS and 7.2.1 
LC-multi-story apartments being 
built in M-W Java 
Number of RS and RSS and 7.2.1 + 7.2.2 
LC-multi-story apartments 
planned to be built on short 
term on M-W Java 
Effective demand for LC 7.2.1 
housing 
Quantity of needed houses 7.2.1 
Standards 7.2.2 
Building codes 7.2.2 
Market entrance rules 7.2.2 
Policies aimed at decreasing 7.2.2 
the need for LC housing 
Function 7.3.1 
Flexibility of application 7.3.1 
Geometry 7.3.1 
Complexity · 7.3.1 
Ma ss 7.3.1 
Compressive & tensile strength 7.3.1 
Modulus of elasticity 7.3.1 
Densitv 7.3.1 
Water absarptien 7.3.1 
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Aspect 
vSectoral setting Technological Capabilities 

--------------- - ·-· - ·· - -- ----·-- - -- - ---- - -· · --·-----------------

PT. HBB - Indonesia 

Component Subcomponent Indicator Section 
Available technologies Product technological Distortion 7.3.1 
(description of system aspects Resistance 7.3.1 
characteristics) Thermal Quality 7.3.1 

Acoustic Quality 7.3.1 
Surface structure 7.3.1 
Colour 7.3.1 
Costs 7.3.1 

Process technological Instruments (T) 7.3.1 
aspects Equipment (T) 7.3.1 

Machinery en 7.3.1 
Devices en 7.3.1 
Factories (T) 7.3.1 
Numbers of personnel (H) 7.3.1 
Tvpes of personnel (H) 7.3.1 
Expertise (H) 7.3.1 
Design (0) 7.3.1 
Specifications (0) 7.3.1 
Relations (0) 7.3.1 
Charts (0) 7.3.1 
Allocations (I) 7.3.1 
Networks (I) 7.3.1 
Manaaement (I) 7.3.1 
Marketina (I) 7.3.1 

Inputs Natureware 7.3.1 
Semiware 7.3.1 

Available human resources Quantity Employment in (sub) sector 7.3.2 
Unemployment 7.3.2 

Quality Literacy rates 6.3 
Education (See: NS) 6.3 

Available and exploited natural resources Available natural resources 7.3.3 
Exploited natural resources 7.3.3 

Technology infrastructure Actors & their opinions w.r.t. Government 7.4 
system Principal 7.4 

Developers 7.4 
Architect 7.4 
Constructor 7.4 
Contractor 7.4 
Subcontractors 7.4 
Suppliers 7.4 
Users 7.4 
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Concept Aspect 
Sectoral setting Technological Capabilities 

Firm and Project Settings Firm 

Project 

System Characteristics Inputs 
(HBB-system) 

Process technological aspects 

PT. HBB - Indonesia 

Component Subcomponent 
Technology infrastructure Relations between actors 

Supplying firm Firm characteristics 

Potentially implementing firm Firm characteristics 

Project characteristics Buildings 

Magnitude 

Personnel 

Technoware 

Humanware 

Orgaware 

lnfoware 
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Indicator Section 
Frequency and nature of 7.4 
contacts with other actors 
Size (Turnover I number of 8.1 .1 
employees} 
Products 8.1.1 
Activities 8.1.1 
Size (Turnover I number of 8.1.2 
employees} 
Products 8.1 .2 
Activities 8.1.2 
Type 8.2 
Number 8.2 
Location 8.2 
Costs 8.2 
Time 8.2 
Type 8.2 
Number 8.2 
Natureware 4.2 
Semiware 4.2 
Instruments 4.2 
Equipment 4.2 
Machinery 4.2 
Devices 4.2 
Factories 4.2 
Numbers of personnel 4.2 
Types of personnel 4.2 
Expertise 4.2 
Design 4.2 
Accounts 4.2 
Specifications 4.2 
Relations 4.2 
Charts 4.2 
Allocations 4.2 
Networks 4.2 
Management 4.2 
Marketing 4.2 
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Aspect 
System Characteristics Product technological aspects 
(HBB-system) 

PT. HBB - Indonesia 

I Component I Subcomponent 

102 

Indicator Section 
Function 4 .2 
Flexibility of application 4.2 
Geometrv 4 .2 
Complexitv 4 .2 
Mass 4 .2 
Compressive & tensile strength 4 .2 
Modulus of elasticity 4 .2 
Density 4.2 
Water absorption 4 .2 
Distortion 4.2 
Resistance 4.2 
Thermal aualitv 4.2 
Acoustic aualitv 4.2 
Surface structure 4 .2 
Colour 4 .2 
Costs 4 .2 
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Appendix 6 Comparison technological systems 

Characteristic HBB-svstem (panel) Red brick Conblock Batako 
Function Building unit for non load Building unit for non load Building unit for load Building unit for non load 

bearino wall bearino wall bearino wall bearino wall 
Flexibility of - due to size & strength +++ due to size +++ due to strength ++ 
application 
Geometry [mm0

] 

600 x 300 x 100 (+/-2) 
190 (+/-5) x 90 (+/-3) x 65 400 (+/-3) x 200 (+/-3) x 400 (+/-3) x 200 (+/-3) x 
(+/-2) 100 (+/-2) 100 (+/-2) 

Complexity See process technolooical characteristics 
Dry density [kg/m1 800-1000 1500-2300 2400 1850 
Mass per piece [kg] 12.5-15.0 1.3-1 .9 12.0-20.0 10.0-15.0 
Compressive strength 
[N/mm2] 

2.5-4.0 3.0-30.0 10-35 2.0-15.0 

Tensile strength 
[N/mm2] 

0.5 1.0 3.0 0.5 

Water absorption 
See appendix 8-1 0.09-0.37 0.03 -[kg/(m2.s112)] 

Resistance bioloQical + - + -
Thermal conductivity 

0.2 0.3 - 0.7 1.25 -[W/(m.K)] 
Acoustic Quality n.a. + ++ -
Fire resistant ++ + ++ 
Surface structure Smooth Rough Rough Rough 
Colour Light gray Red I brown Dark gray Dark gray 
Costs per piece [Rp] 4250 200-400 1500-4500 400- 800 
Costs per m· finished 

60,000 (1-side finished) 32,000 (2-side finished) 70,000 (1-side finished) 28,000 (1-side finished) wall [Rp] 

Table A6.1: Comparison product technological characteristics conventional systems 

Process 
HBB-system (panel) Red Brick Batako Conblock 

Characteristic 
Natureware 

Sand+ water 
Soil + water + Lime + trass + Sand + gravel 

inputs fuel for kiln water +water 
Cement + foam + clean enough water 

Semiware inputs + electricity + demoulding oil + fuel + - - Cement 
manually filtered fine sand 

Equipment [T] Moulds, hand tools like hammer and Scoop, buffalo Scoop, metal Hand tools and 
screwdrivers for the positioning and (optional), mould, metal brush for 
removing of the moulds wooden mould, trowel, wooden repairing and 

wooden stick mallet (in case cleaning Mixer 
of use & press 
mechanical 
press also: 
handtools & 
brush) 

Machinery [T] Pre-mixer, mixer, concrete pump, Optional: Mixer, press 
generator, foam generator (all mechanical 
operated by a semi-automatic press instead 
operation program) of the mould, 

trowel & mallet 
Factory [T] Electricity 3 phases from generator, at Well tamped Flat, evened Flat, evened 

least 2000 m2 ground, 3 containers, flat area with out area with out area with 
fences and gate, roof construction sand or ash on roof roof, access to 
(bamboo & plastic), computer, the surface, electricity 
telephone, desks, chairs, etc. for with roof 
administration office 

Facilitating SIUPNPWP 4 Tax reg. (for Land area, Land area, Land area, 
elements [T] government) required for new government government government 

business administrations permission, permission, permission, 
BKPN = foreign investment board - finances, finances finances 
permission for investment & proximity of kiln 
production in RI of new technologies 
Manual for the production process of 
the blocks I panels 
Construction calculations for standard 
non-load bearing walls 
Finances from Heysterum 
International (investment 2 milliard 
Rp, approximately 200.000 Euro, for 
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Process 
HBB-system (panel) 

Characteristic 
machines, moulds, containers, etc.) 

Number of 5 workers for 100 blocks/day 
personnel [HJ or 11 for 1000 blocks per day (1 shift) 

Type of See appendix 8 - II 
personnel IHI 
Expertise [HJ Laying & plastering , management, 

operating the machine, expertise 
through TA 

Design [OJ Provided, realized and maintained by 
HBB 

Specifications Required m0 

Per 1 m3 mixture 
[OJ of mixture 

Cement 260 ka I m0 

Sand 520 kg I m0 

Water 300 I I m0 

Foam 0,50 I Im, 
Demoulding 
Oil 1,70 kg I m3 

Diesel fuel 2,00 I /m0 

Relations [OJ Foam, sand & cement suppliers, 
bank, local & regional governments, 
Dutch national government, workers 
& security 

Charts [OJ Routine-schedules are available 
(mixing, moulding, drying), etc, but 
only used in the beginning 

Networks Universities, personal networks 

Management [IJ Manager plus assistant to manage 
Budget, Organization, Planning, 
Information & Quality, plus work with 
subcontractors to spread risk of 
swindle & fraud 

Marketing [IJ Salespersons involved in active sales, 
driving around to search for 
construction sites in preparation , send 
brochures & pricelists to contractors 
to inform about the product 

PT. HBB - Indonesia 

Red Brick Batako Conblock 

Minimum of2 Minimum of2 Minimum of2 
unskilled but unskilled but unskilled but 
capable well instructed well instructed 
workers, idem workers workers 
for kiln 
Unskilled Unskilled Unskilled 

Laying & Laying & Laying & 
plastering plastering, plastering , 

management, management, 
operating the operating the 
machine machine 

Learn from Learn from Learn from 
experience experience experience 
I ~eally : light Lime : trass Cement : sand 
cay loam, 1 : 6 1 : 10 
v ater. Often 
r~ husk is 
nnixed with clay 
nnaking the 
~ones 

cneaper, but 
clso more 
.... ispv 
Local& Lime & trass Cement, sand 
regional suppliers, & gravel 
government, workers suppliers, 
kiln owner, workers 
workers 
Available from Available from Available from 
provincial provincial provincial 
government, government, government, 
but mostly not but mostly not but mostly not 
used used used 
Personal Personal Personal 
networks networks networks 
None None Depends on 

scale factory 

Generally not Standard for Sales points 
actively cheap situated near 
promoted, as government the road so it 
red brick is the housing can be seen 
standard projects, when passed. 
already this is furthermore not Generally not 
not considered much actively actively 
necessary. promoted promoted 

Table A6.2: Comparison characteristics of the production process of the building material 

Process 
HBB-system (panel) Red Brick Batako Conblock 

Characteristic 
Units Im' 5 63 12 12 
Mortar I m' fdm0 J 4 31 14 14 
Equipment [T] Regular hand tools like scraper for the Regular hand Regular hand Regular hand 

finishing , saw for the cutting of the tools; scraper tools; scraper tools; scraper 
blocks and hammers, screwdrivers. for finishing, for finishing, for finishing , 
Scaffold for heights (usually bamboo) axe for cutting brush, brush, 

the blocks, hammers, hammers, 
brush, scaffold scaffold 
hammers, 
scaffold 

Machinery [T] 1 HBB-machine - - -
1 Generator set 

Factory [T] Foam concrete foundation floor for - - -
factory (10 cm) plus 3 cm concrete 
finishing 
Tent construction Moulds, 10 panels 
oer mould 
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Process 
HBB-system (panel) 

Characteristic 
3 Containers 

Personnel [HJ Unskilled laborers, skilled laborers for 
laying & plastering, staff 

Design [OJ Standard design provided by the 
government: RSH, RSS Types 21 , 28, 
36, 45 

Specifications [OJ Panels: see production process 
building material 
Mortar (cement & water) 

Relations [OJ Universities for technical info, 
personal contacts (family and friends) 
for info on rules and regulations 
(avoid corrupt government officials 
etc.), middlemen (people who already 
have contacts) 

Charts [OJ On site application in the construction 
process, no charts are used. 

Networks [IJ Universities, middlemen, family & 
friends, contractors, suppliers, banks, 
governments, local governments 

Management [IJ One HBB manager + assistant 
manage time, budget, organization , 
information and quality. The 
management team selects several 
sub-contractors to fulfill the demands 
of the principal/owner. Subcontracting 
to several parties instead of 1 
contractor (traditional) is to minimize 
the risk (swindle, fraud). By 
contractually holding each contractor 
responsible for his own part, also in 
the user-phase, HBB tries to deliver 
high quality products. 

Marketing [IJ Brochures with pictures of past and 
present projects distributed to 
potential clients (project developers, 
contractors, info centers at 
construction sites of large housing 
projects) and marketing personnel will 
drive around to spot starting 
construction sites (places where 
preparations are going on or where 
foundations are already made) to 
promote the HBB-system 

PT. HBB - Indonesia 

Red Brick Batako Con block 

Skilled workers Skilled workers Skilled workers 
for laying and for laying and for laying and 
plastering, plastering, plastering, 
unskilled unskilled unskilled 
workers for workers for workers for 
filtering , filtering, filtering, 
cleaning , cleaning, cleaning, 
handing blocks handing blocks handing blocks 
& tools, & tools, & tools, bringing 
bringing bringing materials 
materials materials 
Not required Idem idem 

Bricks: see Blocks: see Blocks: see 
process phase process phase process phase I 
I I Mortar 
Mortar Mortar 
Kiln I Buyers Suppliers, 
producers, buiyers 
buyers 

- - -

Contractor & Idem idem 
owner 

Contractor Contractor Contractor 

- - -

Table A6.3: Comparison characteristics of the construction process (the on site application of the 
building materials into walls) 
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Appendix 7 Results interviews 

PT. HBB - Indonesia 

In table A7.1 an overview is given of the conducted interviews. The interviews with the users 
(inhabitants of low-income houses) are not included here (see appendix 18). 

I: Direct actors (owners, project developers, contactors, etc.) 

II: Indirect actors (R&D institutes, educational institutes, governments, branche-organizations) 

Name Type of actor Interviewee Date 

I.A Owner 1 Mr. A.R. Slamet 28-Jan-04 

l.B Owner2 Mr. Sarwono 15-May-04 

l.C Laborer 1 Mr. Jasman 27-Jan-04 

l.D Laborer 2 Mr. Hari 27-Jan-04 

l.E Laborer 3 Mr. Agus 28-Jan-04 

l.F Laborer 4 Mr. A . Susanto 28-Jan-04 

l.G Laborer 5 Mr. Siswanto 28-Jan-04 

l.H Laborer 6 Mr. Suryanto 28-Jan-04 

I.I Contrator Mr. Ngadeno 28-Jan-04 

l.J Contrator Mr. Giono 04-Mar-04 

l.K Project Manager HBB Mr. Sugianto 28-Jan-04 

l.L Project Manager Mr. A. Herdy 12-May-04 

l.M Perum Perumnas Mr. Prayitno, Ramdan , Danny, P. Parno, A. Harjanto 17-May-04 

l.N Project Developer 1 Mr. lrwan 12-May-04 

1.0 Project Developer 2 M. B. Gunawan 16-04/14-05-04 

l.P Users 18 01-Mar-04 

II.A KIMPRASWIL 1 (Nat. Go) Mr. lsmono 20-04/19-05-04 

11.B KIMPRASWIL 2 (Nat. Go) Mrs. S. Z. Kurdi 29-Apr-04 

11.C PUSKIM 1 (Nat. Go) Mr. Purwito 27-Apr-04 

11.D PUSKIM 2 (Nat. Go) Mr. L. Faizal 28-May-04 

11.E University of Indonesia Mrs. Essy 22-Apr-04 

11.F Diponegoro University Mrs. H. Aylie 19-Mar-04 

11.G Diponegoro University Mr. Purwanto 24-Feb-04 

11 .H (Prov. Go) Mrs. T. Wahyani, mr. D. Gunadi, B. Rujito & others 10-Mar-04 

II .I BAPPEDA (Prov. Go) Mr. D. Marsudio 13-May-04 

11.J BPIK (Prov. Go) Mr. Toni & Mahatmanto 14-Apr-04 

11.K (Prov. Go) Mrs. N. R. Murwani & Mr. B. Rujito 19-Feb-04 

11.L City of Semarang 1 Mr. Agus 16-Apr-04 

11.M City of Semarang 2 Mr. S. Cahyono 16-Apr-04 

11.N DINAS (Loe. Go) Mr. T. Pradana 06-Apr-04 

11.0 Consultant Mrs. W. Rahardjo & Mr. B. Harsono 17-Feb-04 

11.P Consultant Engineer Mr. Nuryadi 19-Mar-04 

11.Q REI Mr. D. S. Utomo 11-Mar-04 

Table A7.1: Overview conducted interviews (exclusive of the user-interview 
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Product Features H88 
Aspect I.A Owner 1 

Function For top-layer kost this material is ok, 
but for groundfloor with optional higher 
levels, it doesn't seem strong enough. 
No trust, strength not proven yet. 

11.F UNDIP 1 
Not flexible, the material has a high 
softness (not porous), it is very easy to 
crumble off, so not suitable for many 
buildinos. 

Aspect I.A Owner 1 
Flexibility of Application limited to 1-layer height, 

application this limits expansion possibilities.. No 
trust in the strength , also because the 
durability and strength not proved yet. 

11.F UNDIP 1 
Measurements too laroe to be flexible. 

Aspect I.A Owner 1 
Geometry Large size thus higher speed; THE 

relative advantage compared to RB & 
B. 

l.E Laborer 3 
Slightly difficult to handle due to large 
measurements. 

l.J Contractor 2 
The differences in geometry for the 3 
systems don't matter for working with 
them. 

11.P Consultant Engineer 
Good 

Aspect I.A Owner 1 
Complexity System is quick & easy, but 

smoothness makes carving of the 
panels necessary for better 
attachment. Slows down the process. 

Aspect 11.F UNDIP 1 
Complexity Same as RB/ B 

PT. HBB - Indonesia 

1.8 Owner2 I.I Contractor 1 l.J Contractor 2 
Product's function serves it's goal well. HBB, RB & B can all be used for Any material can be used for any 

whatever purpose the client wants. The purpose I function. 
owner decides what he wants. 

11.P Consultant Engineer 
Suited for LI-housing 

1.8 Owner2 I.I Contractor 1 l.J Contractor 2 
Can also be used for other types of All can be used and adjusted to the Any material can be used for any 
buildings such as schools, other types needs and wishes of the client. purpose I function. 
of houses, hospitals, etc. Drawback for HBB is that it is currently 

unknown, so no one asks for it. 

1.8 Owner2 l.C Laborer 1 l.D Laborer 2 
Large size, thus less mortar needed, Ok. Size & shape are ok. 
less plastering, higher speed, thus 
cheaper. 

l.G Laborer 5 l.H Laborer 6 I.I Contractor 1 
Size & shape are good. Large, good for building quickly. Large panels quicker in lower 

construction layers, but higher layers 
slower, thus in the end the same as RB 
I B multistory. 

l.N Project Developer 1 11.E University of Indonesia 11.F UNDIP 1 
Size panels give advantage of faster Larger than RB I B, so faster. Too large. 
construction & less plastering needed. 

1.8 Owner2 l.C Laborer 1 l.J Contractor 2 
Carving needed to improve attachment Carving needed for improved HBB is quicker than RB I B. Could be 
and thereby overall strength (because attachment slows down the process. quicker if cornerstones would not have 
panels itself too weak) makes it more Required precision is too demanding to be cut in V-shape with saw. Easier if 
complex. from the workers. moulded in C-shape. 

11.P Consultant Engineer 
Easy to work with . 
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Product Features HBB 
Aspect I.A Owner 1 

Mass Much lighter than B, per m2 much 
lighter than RB too (but also less 
stronal 

l.E Laborer 3 
Difficult to lift to higher places. 

I.I Contractor 1 
Panels too heavy, form obstacles for 
speed at higher heights. 

Aspect I.A Owner1 
Compressive & Strength seems less than RB & B, but 

tensile strength not known yet. 

l.F Laborer 4 
The strength is low, plastering is 
reauired for acceptable end result. 

l.K Proiect Manaaer HBB 
RB is stronger. 

11.N Dinas (Loe. Go.) 
Very important for LI-housing, because 
if only fill-in is used, more attention 
(time & money) must be spent on the 
structure. In LI-housing this is hardly 
ever done so it would be even better to 
make it stronger than regularly used 
materials so structure is not so 
imoortant. 

Aspect I.I Contractor 1 
Water absorption Good water-resistant due to smooth 

surface. 

PT. HBB - Indonesia 

l.B Owner2 l.C Laborer 1 l.D Laborer 2 
Ok Too heavy to lift higher than chest, The panels are heavy, lifting to heights 

need ladder or scaffold which reduces higher than waist requires ladder or 
the speed. scaffold (thereby reducing the speed) . 

l.F Laborer 4 l.G Laborer 5 l.H Laborer 6 
Too heavy, but lifting is no problem. Too heavy. Lifting up high is a problem. Panels 

itself not too heavv. 

l.J Contractor 2 11.F UNDIP 1 
Ok. Light weight, however not significantly 

less to gain advantage in lessening the 
foundation . 

l.B Owner2 l.C Laborer 1 l.E Laborer 3 
The strength of the panels is currently Panels easily damaged when dropped. The strength of the panels is not so 
too low, if dropped very easily broken. good, plastering is required to get 
More cement should be used for the enough strength, but of course the 
mixture. owner decides. 

l.H Laborer 6 I.I Contractor 1 l.J Contractor 2 
Weak. Good, but people perceive it as less Good. 

than RB I B. 

II.A KIMPRASWIL 1 11.E University of Indonesia 11.F UNDIP 1 
Must be checked and approved by Depends on the density of the product, Very unpredictable. 
PUSKIM first in case of large scale so B is strongest and HBB will 
production and diffusion. probably be the weakest. 

11.F UNDIP 1 
Bad; the material absorbs a lot of water 
and when it is wet, it is even more 
easilv crumbled off. 
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Product Features H88 
Aspect I.A Owner 1 

Distortion No experience with it yet, no 
comments. 

l.H Laborer 6 
Too easily damaged and broken when 
dropped I bumped into. 

Aspect I.A Owner 1 
Resistance Against weather influences, no 

experience yet, so no comments. 
Against mechanical forces (hit with 
hammer for example) bad impression, 
but no experience so no comments. 

l.H Laborer 6 
Easily damaged and broken when 
accidentally dropped, the material is 
weak. 

Aspect I.A Owner 1 
Thermal insulation No experience with it yet, no 

quality comments. 
11.F UNDIP 1 

Not tested . 

Aspect I.A Owner1 
Acoustic insulation No experience with it yet, no 

quality comments. 

11.F UNDIP 1 
Not tested . 

PT. HBB - Indonesia 

l.C Laborer 1 l.D Laborer 2 l.F Laborer 4 
Panels too easily damaged when Panels not easily damaged when The edges are too easily damaged. 
accidentally dropped. accidentally dropped. 

I.I Contractor 1 l.J Contractor 2 11.F UNDIP 1 
Panels easily distorted when Not easily distorted. The material is too easily damaged. 
accidentally hit or dropped. 

1.8 Owner2 l.F Laborer 4 l.G Laborer 5 
Against weather influences, no The edges are too easily damaged in Not easily broken I damaged when 
experience yet. Against mechanical the process of working with the panels. dropped accidentally. 
forces (hit with hammer for example) 
first impression is low resistance as the 
stones are weak. 

I.I Contractor 1 l.J Contractor 2 11.F UNDIP 1 
Low resistance against mechanical Good resistance against mechanical Not known yet. 
forces, the rest is hard to say, because forces, the rest (biological, chemical, 
no experience vet. water) not known. 

1.8 Owner2 I.I Contractor 1 l.K Project Manager H88 
Better than RB I B Not tested yet, so no comments. Heat insulation HBB much better than 

RB I B, stable inside temperature . 

1.8 Owner2 I.I Contractor 1 11.E University of Indonesia 
No experience with it yet, no All 3 systems approximately the same; Not at all relevant for LI-housing. 
comments . you can hear things, but it's not very 

bad. 
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Product Features HBB 
Aspect 

Surface structure 

Aspect 
Colour 

Aspect 
Costs 

l.C Laborer 1 
Too smooth, no grip on the panels & 
for plastering it is required to use a 
cement-water mixture first to make the 
plastering attach to the panels. 

l.G Laborer 5 
Smooth, easy to work with in the 
production of the units. 

l.K Project Manager HBB 
Smooth, so plastering on inside not 
necessarv. 

I.A Owner1 
Nice, inside plastering is not 
immediately required, can be done in a 
later stadium, whilst already using 
(renting) the room. 

11.E University of Indonesia 
Appearance in general: looks more 
expensive than RB I B, will not be 
considered LI-material. 

I.A Owner1 
Cheaper than RB & B. 

l.K Project Manager HBB 
Unskilled worker 15.000 Rp/day, 
Skilled for laying & plastering 25.000 
Rp/day. Salesperson standard fee 
50.000 Rp/dav. 

11.E University of Indonesia 
Appears as the most expensive one of 
the 3 alternatives. Because it looks 
expensive LI-people will not choose it. 

PT. HBB - Indonesia 

l.D Laborer 2 
Need gloves (B also, RB not) , the 
surface is too smooth, needs carving 
for attachment I water-cement mix for 
plastering to stick. 

l.H Laborer 6 
Smooth, good, also for plastering 
because it requires less plaster. 

11.0 Consultants 
Smooth, no plastering needed 

l.B Owner2 
Nice, neat 

11.0 Consultants 
Nice, no plastering needed. 

l.B Owner2 
Cheaper than RB: 30 - 32.000 Rp/m2 
without finishing (56.000 with), cheaper 
despite RB 150 Rp per brick due to 
high speed & less mortar I plastering. 

l.N Project Developer 1 
Price too high for low-income people. 
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l.E Laborer 3 
Ok for lifting and processing, but 
plastering is difficult. Plastering 
necessary to obtain enough strength. 

I.I Contractor 1 
Smooth, doesn't have to be plastered. 
No risk of iniurv due to scratches. 

l.F Laborer 4 
More beautiful than RB I B. 

I.I Contractor 1 
HBB most expensive, High-class 
product, people consider it only for the 
rich . It is unknown yet by the people. 
Also per m2 highest costs. 

1.0 Project Developer 2 
Too expensive, even more expensive 
than RB (30.000 Rp/m2). 

l.F Laborer 4 
Structure is good for just painting 
(appearance nice enough), but 
plastering is still needed for enough 
strength . Plastering difficult due to 
smoothness. 

l.J Contractor 2 
Ok w.r.t. finishing, no problems with 
iniuries. 

11.B KIMPRASWIL 2 
Looks like B, ok, but not very nice. If 
exposed it still looks like LI-housing 
product. It doesn't look nice without 
plastering. 

l.J Contractor 2 
HBB is more expensive than RB I B. 

11.B KIMPRASWIL 2 
No comments because the exact price 
depends upon the availability of the 
inputs at the location in question. 
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Product Features HBB 
Aspect l.B Owner2 

Compressive & The end-quality I strength/m2 highly 

tensile strength I m2 depends on the skills of the workers, 
most workers not good, and quality 

wall panels itself low, end result not known 
yet. 

Aspect I.A Owner 1 
Durability Product appears to be poreus, not very 

well resistant against mechanical 
influences, but no experience so no 
iudament vet. 

Aspect I.A Owner 1 
Additional The panels that border the columns 

comments need to be moulded with a V-shape for 
better attachment, this saves carving 
time. 

l.L Project Manager 
HBB quicker than B (quicker than RB). 
Implementation of a new product goes 
through tehcnical dept., 1st criterion is 
price. If > existing materials it will not 
be considered . 2nd criterion is method; 
if it influences lowest labor it is difficult 
to implement. If it requires extra 
training also less attractive for 
oroi.developer. 

11.P Consultant Engineer 
Most important features Big mat. : 
strong & easy to process. 

PT. HBB - Indonesia 

I.I Contractor 1 l.K Project Manager HBB 
Strength of panels itself good, but RB is stronger. 
attachment very bad, so overall 
strength depends on quality of the 
carving. 

l.B Owner2 
Not known yet. Advise: test the panels 
elaborately before selling the product 
because now great uncertainties. 

l.B Owner2 l.C Laborer 1 l.H Laborer 6 
Much faster than RB I B & cheaper. Very difficult to work with because it Cornerpanels I column bordering 

must be so precise and no grip. Speed panels should be moulded in C-shape 
reduced because of necessity to wait 1 to improve attachment & overall 
day after 4 layers (drying of mortar). stability. Now done with nail, but this is 

time-consuming . 

11.B KIMPRASWIL 2 11.N Dinas (Loe. Go.) 11.0 Consultants 
HBB looks like B, which implies LI- Strength should be better than existing The most important features of a 
product. If the people can choose, they materials because of the little attention building material are: strong, easy to 
will choose RB, because of the image that is paid to the quality of the maintain, little time, effort and money to 
it · has of a stronger, more durable structure with LI-housing construction. maintain, durable. For LI-people it is 
material, higher status. necessary that no additional training is 

required so they can work with it 
themselves. 
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Process Features HBB 
Aspect l.K Project Manager HBB 

Instruments (T) SIUPNPWP 4 (tax reg. New business 
admin.), BKPN = foreign investment 
board, permission for investment & 
production in RI of new technologies.), 
Finances from Heysterum 
International. 

Aspect 
Equipment (T) 

Aspect 
Machinery (T) 

Aspect 
Factories (T) 

Aspect 
Numbers of 
personnel (H) 

Aspect 
Types of personnel 
(H) 

I.A Owner 1 
To cut the panels a special saw is 
required that is not available in 
Salatiga, thus more expensive. 

l.K Project Manager HBB 
Pre-mixer, mixer, concrete pump, 
generator, foam generator, all operated 
by a semi-automatic operation 
program. 

l.K Project Manager HBB 
Electricity (generator), access to clean 
water, at least 2000 m2 ground, 3 
containers, fences & gate, bamboo for 
roof construction , plastic for roof, 
administration office stuff. 

I.I Contractor 1 
Relatively more personnel needed for 
HBB system (additional: carvers, lifters 
- extra effort due to size & weight, 
sawyers) . Personnel stock always 
variable for contractor. 

I.I Contractor 1 
It's no problem to get the right, 
qualified personnel. 

PT. HBB - Indonesia 

I.I Contractor 1 
A special expensive saw is required, 
difficult to acquire. 

11.P Consultant Engineer 
Better than RB because it is not done 
manually like RB so quicker. 

l.K Project Manager HBB 
Prod.cap. 100 panels/day: 4 unskilled 
workers & 1 operator. 1000 
panels/day: 10 workers & 1 operator. 
2000 panels/day everything * 2. For 
construction dependent on speed. 

l.K Project Manager HBB 
1 operator, skilled in electronic works, 
unskilled laborers, 1 manager (S1-
level) 
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l.J Contractor 2 
Special saw for HBB that is not 
necessary for RB I B. 

l.L Project Manager 
Estimation of 1 tukang extra for laying 
of the HBB panels compared to RB I B. 

l.K Project Manager HBB 
moulds, hand tools (hammer, 
screwdriver) , scaffold, saw. 

1.0 Project Developer 2 
HBB-process not labor-intensive 
enough, as it is quick and therefore 
requires less man-hours. 
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Process Features HBB 
Aspect 

Expertise (H) 

Aspect 
Design (0) 

Aspect 
Finances (0) 

Aspect 
Specifications (0) 

Aspect 
Relations (0) 

l.B Owner2 
The expertise of the people who build 
the walls must be relatively high, as it 
is a much more precise job in order to 
profit from the advantages of the 
system. 

11.N Dinas (Loe. Go.) 
The realization is often very messy, no 
care is taken w.r.t. structure. Therefore 
extra strong material will be considered 
advantageous. 

l.K Project Manager HBB 
In unique projects architect, LI-housing 
is standard design according to 
government specifications. Generally 
for houses: columns & rina beam. 

I.I Contractor 1 
Depends on what is agreed on with the 
workers and the principal, every project 
is different, there is no standard. 

I.A Owner 1 
The mortar used here required 
additional Mortal (glue like substance) 
that was imported. The inputs were 
delivered without explanation of 
needed quantities. 

I.A Owner 1 
Personal contacts are the main link 
between HBB and the client. Relation 
started through HBB employee who 
informed his landlord 

11.N Dinas (Loe. Go.) 
If a new material is introduced before it 
is implemented it must be approved by 
Kola (loc. Go.) first. 

PT. HBB - Indonesia 

I.I Contractor 1 
HBB personnel needs extra training, 
approx. 1 week per person. Any one 
can use RB I B. 

l.L Project Manager 
Consultant is accountable for design. 

l.K Project Manager HBB 
Investment from Heysterum 
International, approx. 2 milliard Rp for 
machines, moulds, containers, etc. 
Finances of projects can be own 
capital, loan and/or grant. 

I.I Contractor 1 
Less cement and water needed for the 
construction, because the panels are 
bigger than RB I B. 

l.B Owner2 
Personal contacts are the main link 
between HBB and the client. Relation 
started through HBB employee who 
informed his landlord 
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l.K Project Manager HBB 
Sometimes difficult to get qualified 
management personnel, production 
personnel is no problem. The hired 
people need extra training: 
salesperson 1 week, production worker 
1 - 2 davs, constructina wall 2 davs. 

11.N Dinas (Loe. Go.) 
Must be in accordance with the Master 
plan & technical standards. 

l.J Contractor 2 
HBB less bricks per m2 and therefore 
less mortar needed. 

l.K Project Manager HBB 
Heysterum International BV., ABN
AMRO Bank (loans), Dutch 
government (grant), principal (own 
capital) . 

1.0 Project Developer 2 
For large projects, experts and a 
management team is hired. 

l.K Project Manager HBB 
See Interview l.K 

l.M Perum Perumnas 
KIMPRASWIL, APERSI (Association of 
Low-Income Housing Developers), 
Local government 
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Process Features HBB 
Aspect I.I Contractor 1 

Charts (0) Sometimes provided by principal (if is 
company or government) . If it's busy 
contractor makes own charts I 
schedules I planning. 

Aspect I.I Contractor 1 
Allocations (I) There are no standards I rules; 

principal requests prices, which are 
then explained in person. Negotiation 
follows. 

Aspect I.A Owner 1 
Networks (/) Information and introduction of the 

system through personal contacts. A 
man who rented a kost worked for HBB 
and told about the product. 

II.A KIMPRASWIL 1 
Technical info: Universities, 
companies, PU SKIM; financial info: 
Ministry of Finance, banks; Perumnas 
&REI. 

Aspect l.K Project Manager HBB 
Management (/) 1 manager & 1 assistant. Management 

of time (planning), organization, 
budget, information & quality. Work 
with several subcontractors 
(minimization of risk) each with own 
responsibilitv. 

PT. HBB - Indonesia 

l.K Project Manager HBB l.L Project Manager 
Manual for the production of the panels Generally in large-scale LI-housing 
and construction calculations for projects (> 100 HA = 2000 houses) 
standard, non-load bearing walls (from there is a master schedule, the 
Holland). Routine schedules for mixing contractor also receives a copy of that. 
& drying time etc. are available but not 
used anvmore. 

l.K Project Manager HBB 11.0 Consultants 
There are no strict rules, not well Bidding and contest, where bidding 
organized. Few rules I requirements (if can only be done by professional 
any) that must be met I fulfilled by each practitioners, while in competition 
of the parties. anyone can join, also students, 

teachers, etc. 
1.8 Owner2 l.K Project Manager HBB l.L Project Manager 

Information and introduction of the Technical info - universities (UNDIP I Info network: REI and there is a special 
system through personal contacts. A ITB), for other info one largely depends person hired in the office who has the 
man who rented a kost worked for HBB on personal network of friends & task of finding the needed info. 
and told about the product. relatives. For example, info about 

licenses better from friend you can 
trust than government due to 
blackmailing & corruption . Rules & 
customs in construction industry very 
unclear, therefore use of 'middlemen' is 
common, persons who already have 
certain contacts. 

11.F UNDIP 1 11.Q REI 
Networks that exist mainly depend on REI = central organ for proj.dev.'s, 
personal contacts, the present sources provides support, communication 
of info are not generally known to channel. The Building Info Center 
everyone in the sector. (BPIK) provides info about the 

materials & the prices. 
1.0 Project Developer 2 11.Q REI 

Construction management team is If, after judging the innovative product 
hired for large projects. with the help of a sample house, REI 

likes it, it can promote the product with 
it's members. 
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Process Features HBB 
Aspect I.A Owner 1 

Marketing (I) Personal contacts: HBB employee who 
informed his landlord 

Aspect I.A Owner1 
Decision criterion The price was the decisive criterion, 

otherwise RB because already proven 
strong, durable. This uncertain but 
cheaper. 

l.N Project Developer 1 
Technical division of company judges 
1st on price. Price up, product not 
implemented. 2nd on method, if lowest 
labor is influenced difficult to 
implement. If laborers have to learn 
additional skills, also considered 
negative from project developers point 
of view. The jury of the delivere 
product is the user I consumer, they 
decide. 

11.E University of Indonesia 
Availability & acceptance, culture. 
People build bit by bit, whenever they 
have money again, so the elements 
should be available at any time in any 
quantity. Culture: RB is a traditional & 
therefore proven good, durable, strong 
big mat, that everybody knows & can 
build with . HBB looks too expensive, 
people will not consider it low cost & 
will therefore think it's not suitable for 
their house. "People are 
psychologically more comfortable with 
the use of RB." 

PT. HBB - Indonesia 

l.B Owner2 l.K Project Manager HBB 11.N Dinas (Loe. Go.) 
Test the panels elaborately before Salespersons hired. Minimum price of The comparative characteristics of RB 
selling the product so the results can 4400 Rp per panel, additional price is I B should also be mentioned in the 
take away the uncertainties for the for them. Hunting, driving around to brochure so immediate comparison is 
buyer that now still exist. spot preparation of construction possible. 

activities (foundation) , then tell about 
the product. List of contractors to send 
a brochure. 

l.B Owner2 I.I Contractor 1 l.K Project Manager HBB 
Price was the main criterion to choose Size & strength of the material. Speed; if the panels are available, a 
for the unproven HBB system instead house can be built in 2 days. Up to 3 
of RB, plus it's a new material, good times higher building speed. 
experience 

1.0 Project Developer 2 II.A KIMPRASWIL 1 11.B KIMPRASWIL 2 
Profitability, possibility I availability. Acceptance by government if tested at Low price & easily available. For LI-

Research Institute PUS KIM, housing the durability is also highly 
acceptance by people highly depends important because it is related to the 
on habits and culture. lifetime of buildings. The people will 

choose on the basis of the product's 
image. 

11.H (Prov. Go.) II.I BAPPEDA 11.K (Prov. Go.) 
1. Price of the material (but very often A new material must be compared to Most important criterion for new big 
the land price is the biggest problem). the existing ones (RB I B) on 1) costs material : costs. Easy access to the 
2. Availability. & 2) strength. It is wise to involve REI material I inputs and the system should 

& PERUMNAS in the process of be easy to construct with: the people 
testing so they can compare. have to be able to build by themselves. 
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Process Features HBB 
Aspect 11.L City of Semarang 1 

Decision criterion An example house is the only way to 
successfully implement a new material. 
People have to see it with their own 
eyes, appearance, strength, etc. 

11.P Consultant Engineer 
Strength, easy to work with, easily 
available, price. 

Aspect I.I Contractor 1 
Inputs Additive Mortal is imported, therefore 

expensive, and difficult to obtain 
(especially In remote areas) and risks 
of delay for construction . 

PT. HBB - Indonesia 

11.M City of Semarang 2 11.N Dinas (Loe. Go.) 11.0 Consultants 
Implementation can only succeed if it is New material should be stronger, more Whether HBB is suitable for LI-housing 
accepted by the community, you must beautiful, cheaper &I or otherwise depends on the costs & if poor people 
convince them that it is better than better than existing, it must have can work with it (not too heavy, too 
existing systems. A sample house is additional benefits for the user to large, too difficult to learn, etc.). 
indispensable so they can see the accept it. For example the strength, 
possibilities, result. Folder is not esthetics and durability has to exceed 
enough ! those of existing materials and in 

addition it has to be cheaper. If the 
new product does not have more value 
on one of these characteristics AND 
the price, people will stick to what they 
know already. 

11.Q REI 
First build example house so REI can 
judge quality I price. Price must be 
competitive with RB I B. Choice of the 
people is mainly cultural thino (habit). 

l.K Project Manager HBB 11.H (Prov. Go.) 
Less plastering required than for RB I b Imported foam creates dependency. 
(but the process of plastering itself is 
more difficult). Natureware: sand, 
water. Semiware: fine sand (manually 
filtered), clean water, portland cement, 
electricity, demoulding oil, fuel, foam. 
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Technoloav Needs 
TEC.NEEDS II.A KIMPRASWIL 1 
Number of RS and RSS p.26 Rencana Aksi (Action Plan) 
and LC-multi-story planned housing construction years 
apartments being built in 2003 - 20202 
C-WJava 
TEC.NEEDS II.A KIMPRASWIL 1 
Number of RS and p.26 Aksi Rencana (Action Plan) 
RSS and LC-multi- planned housing construction years 

story apartments 2003- 20202 

planned to be built on 
short tenn on M-W 
Java 
TEC.NEEDS II.A KIMPRASWIL 1 
Demand for LI- Annual pop.growth requires 

housing approximately 800.000 houses per 
year. P.24 Rencana Aksi. 

TEC.NEEDS II.A KIMPRASWIL 1 
Current backlog 6 million housing units 

11.5 Housing (housing shortage) + annual need. 
P.24 Rencana Aksi. 

need 

TEC.NEEDS l.K Project Manager HBB 
Rules & regulations The LI-houses are all standard, 

(standards & therefore no calculations are needed. 

codes) 

PT. HBB - Indonesia 

II.I BAPPEDA 
The power to act lays with the lac gov. 

11.H (Prov. Go.) 11.Q REI 
1 million houses in the whole of 200.000 newly built houses for the 1 
Indonesia. million houses policy. 

11.0 Consultants 
Demand is lower than the need. 

II.I BAPPEDA 11.0 Consultants 11.Q REI 
DTK (Dinas Tata Kola, loc gov) knows There is a very high need, but many Backlog 8 million houses. In Semarang 
about the need. people with a very low or no income, or 22.000 houses for LI people are 

in the informal circuit cannot enter the needed on 1.5 million inhabitants. 
market. Semarang is representative for whole 

Indonesia. In C-Java the need is 
70.000 (2003). 

l.M Perum Perumnas l.N Project Developer 1 1.0 Project Developer 2 
General building law constituting Tata Kota checks whether the Project developers create their own 
building codes, standards, Masterplan made by BAPPEDA is standards, however for LI-houses the 
requirements, etc. & penalties if followed and pays visits to measure rules are not complied to. The LI 
requirements are not met. There are the distance building to side of the road constructions have a very poor quality. 
also laws protecting the laborers and (so only land issues, no technical For developing a site. we must 1) get 
guarding the work safety. The City structural issues). For building permit from BPN (soil inst.) , 2) Submit 
Development Control (P2K) under materials the technical specifications site plan for control to DTK (Dinas Tata 
KIMPRASWIL is the government are valid, however, these vary from Kota, City Planning Dept.), 3) ask for 
institution that checks whether the pro.dev to proj .dev as they all make IMB (Big permit, also from DTK). 
rules are followed, but only regarding their own standards. For construction 
the spatial issues. of LI-houses there are no specific rules 

& reoulations. 
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Technology Needs 
TEC.NEEDS 
Rules & regulations 
(standards & 
codes) 

II.A KIMPRASWIL 1 
Undang-undang (no.28) is the National 
Building Law (fully implemented in 
2003) is a frame-law that is supposed 
to be filled in with technical standards 
& guidelines: SNI (Standard Nasional 
Indonesia) + local big regulation by loc 
go provides complementary 
requirements on spec's, prices, etc. 
Bupati (loc go) must produce local 
guideline for example prices/m2. Go 
does have power to sanction those · 
who don't comply, but rarely happens, 
esp. in LI-housing. New rule: new 
buildings may not be used until 
"certificate of fitness" is given by loc 
go. (now only in Jkt in effect & not for 
LI-housing). 

11.E University of Indonesia 
Requirements that big mat have to 
meet: SNI. Regulations w.r.t. LI
housing: Undang2 & in addition every 
region has its own PERDA, which are 
regional laws I specifications. The rules 
are often ignored as there is hardly any 
or no control. In Jakarta there is more 
pressure to comply with the rules, also 
w.r.t. new materials that people are 
unfamiliar with . However in remote 
areas people will not check the 
technical specifications. 

PT. HBB - Indonesia 

11.B KIMPRASWIL 2 
For big mat: SNI. For safety of the 
workers: Law 13 I 2003 on manpower: 
all companies must apply health & 
work safety system that is integrated in 
their management system. Loe gov 
makes own rules & regulations, fit to 
the local circumstances 
(environmental , social, physical 
conditions) . These must always be in 
compliance with the National Plan, the 
Province checks this & provides 
guidelines for the local governments. 

11.F UNDIP 1 
There are standards & guidelines, but 
these are not binding. In the building 
process from initial plan to user-phase 
a standard procedure is followed with 
calculations. 
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11.C PUSKIM 1 
Big mat.: SNI, Standar Konstruksi 
Bangunan Indonesia Persyaratan 
Umum Bahan Bangunan di Indonesia 
(PUBI 1986), the standards on building 
materials (p.1,4,41,42,90 & 91). The 
regulations w.r.t. LI-housing is the 
Undang2 (construction law). Checking 
whether the rules are complied to is 
responsibility of the principal. If it is the 
government, the project can be 
brought to a standstill if mistakes are 
made. 

11.G UNDIP 2 
Requirements big mat: PBI 1971 
(puslitbang Pemukiman Bandung) , 
recommendations on safety & health & 
standards for concrete. Reviewed in 
1991 on the basis of ECI (Euronorm) 
and CUR resulted in SKSNI. Currently 
the PBI 1971 & SKSNI 1991 are the 
standards.There is no control on the 
implementation of new materials. The 
producer can have it tested if he 
wishes so, or not. Comments & advise 
of testing institution (Uni I PU SKIM) are 
not binding. Controll ing of the actual 
construction process (realization) can 
be done by a hired supervision 
consultant (if the principal wants) . 

11.D PUSKIM 2 
There are engineering & non
engineering construction methods. For 
LI-housing generally the non
engineering methods used. Guidelines 
& regulations: "Petunjuk Perencanaan 
Seton Berlubang dan Struktur Dinding 
Berlubang untuk Rumah dan Gedung". 
Loe gov has copies of this, but the 
knowledge level & skills of the people 
are a problem. Not only the people who 
build it, also the gov officials. For 
engineering methods the general 
standard is valid : "Standar Konstruksi 
Bangunan Indonesia (SKBI)". However, 
this is difficult to buy in a bookshop and 
the gov has a very limited budget, so 
there are not enough copies to 
disseminate orooerly. 

11.H (Prov. Go.) 
There are no ways to enforce the 
provincial development plans, the only 
instrument is the IMB that can be 
issued or refused by loc gov. If a 
construction doesn't comply with local 
regulations it can be torn down. The 
management of the regional I local 
budget only applies to the amount, not 
the allocation. This is important 
implication for the enforcement of the 
rules & regulations. The province tries 
to improve quality of the built houses by 
providing doocumentation (guidelines) 
on how to build a healthy house for the 
people. The normal standard guidelines 
for the construction industry also count 
for LI-residential sector, but again these 
are only guidelines, there is no 
enforcement. For the safety and well
being of the workers there are no rules 
I reoulations. 
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Technology Needs 
TEC.NEEDS 
Rules & regulations 
(standards & 
codes) 

II.I BAPPEDA 
Undang2 
Permukiman. 

Perumahan 

11.0 Consultants 

dan 

There are no regulations or 
quantitatively specified requirements 
for building materials. Of course they 
have to be safe and strong enough. 
Some factories inform their customers 
about the techn ical spec's, but this is 
not obliged. The rules & regulations on 
LI-houses are the local regulations of 
every city I region . They are present in 
the bureau. The quantified building 
safety requirements & standards that 
exist are not present in the office. The 
national regulation (undang2) is still in 
draft, so not enforced yet. The gov 
cannot force owners, only try to 
stimulate I discourage them to behave 
in a certain way. The Masterplan 
should be followed, otherwise no 
permit issued or gov can destroy the 
buidling. There are also guidelines for 
self-help housing, these are not 
bindina vet, but will be in the future. 

PT. HBB - Indonesia 

11.J BPIK 
SNI for building materials, always used 
in case of government orders, but 
generally whether the rules are 
folowed depends on the owner. There 
is no control mechanism or instrument 
to enforce. There are building codes in 
the form of rules for constructing in 
concrete, wood, steel, etc. 

11.Q REI 
For project developers: Per project I 
kavel the 40-60 rule counts: 40 % 
should be used for open space I public 
facilities, 60 % can be built. This is 
checked by the City Planning 
Institution (Dinas), but in reality only 
through the issuing or refusing of the 
IMB. REI is setting up standards for 
feasibility studies, design, construction, 
supervision, experts and real estate 
management. Checking of 
constructions is responsibility of the 
owner. There is a new law that states 
that the work of the contractor is 
'guarded' by a 10 year guarantee. 
However, the contractors stick to the 
previously used 3-month guaratee. 
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11.K (Prov. Gov.) 
DPTR (Dinas Permukiman dan Tata 
Ruang, prov. Gov.) provides guidelines 
for the people on how to build healthy 
houses. These guidelines are not 
obligatory because there are no 
instruments to enforce it. IMBare 
issued by loc gov, but since the 
implementation of RA (regional 
autonomy) there is a continuous 
budget gap, so IMB is more a source 
of income than a way to enforce good 
quantity & quality of buildings. 

11.N DINAS (Loe. Go.) 
Undang2: rules of the construction 
services & rules of consumer 
protection. C_ontrol mechanisms on 
compliance with the rules are only 
present in cases where the government 
isprincipal. According to the law, the 
owner, designer & contracor are 
responsible . The loc gov does have the 
power to bring projects to a standstill . 
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large-scale low-income l1ousing sector on Java 

Technology Needs 
TEC.NEEDS l.M Perum Perumnas 
Market entrance To implement a new building material, 

rules approval of SNI (Classification & 
standard body) is needed. However, 
for LI-houses this is not considered 
relevant, as standardization costs too 
much for this type of building for what it 
raises. LI-housing is not considered 
important enough. 

11.Q REI 
There are no market entry rules for 
project developers I contractors, 
anybody can be one. REI is trying to 
set up a standard, like ISO-
certification, but the road is still long 
before this is finished, accepted by the 
gov & in effect. 

TEC.NEEDS l.M Perum Perumnas 
Policies aimed at 1 million houses policy: 200.000 new 

decreasing the houses annually, 600.000 self-help, 

need for LC 
200.000 urban renewal programme to 
catch up with backlog & fulfill annual 

housing growth of the need. 17 years to catch 
up. 

PT. HBB - Indonesia 

II.A KIMPRASWIL 1 11.H (Prov. Go.) 11.0 Consultants 
New big materials for large-scale Anyone who has the correct Professional practitioners can always 
production must be tested & approved documents (diploma's, licences) can enter a bidding that is open. 
by research institute (PUSKIM). Small- enter the market. 
scale is too difficult to check. Loe go 
has to check quality of big mat so they 
will ask for certificate. Undang2 states 
that designer, contractor & supervisor 
in the big process must be certified. 
Newcomers must have a certificate. 

l.N Project Developer 1 1.0 Project Developer 2 II.A KIMPRASWIL 1 
1 :3:6 policy (see appendix I main text) 1 :3:6, but not really binding. It's all a See brochure "National policy & 
and the government acts as an enabler matter of business, everything is strategy of housing & settlement 
by providing subsidies for cheap loans discussed with go. Penalties are paid if development in Indonesia". The go 
(KPR) don't want to comply with 1:3:6, does 2 things: develop new houses I 

however in large projects it can be areas & improve existing housing. In 
cheaper and also better for image of practise they provide loans, subsidies, 
the company. grants & building materials, 

infrastructure. 
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Case study on the diffusion of the HBB-system in the 
large-scale low-income housing sector on Java 

Technology Needs 
TEC.NEEDS 11.B KIMPRASWIL 2 
Policies aimed at Go implemented LI-housing through 

decreasing the Perumnas with money from the 

need for LC 
National Bank budget. Now gov from 
provider to enabler; working closely 

housing together with the community, housing 
is responsibility of the people 
themselves too. Enabler = provider of 
policy for infra & housing, research 
new materials I technologies, pilot 
projects. Go also provided some rental 
housing in urban areas, rental period 2 
years, then renewal contract, etc. 
However, many people stayed there 
(a.o. because lack of other options), so 
no opportunities for newcomers. 1 
million houses policy: construction & 
imporvement of houses & 
infrastructure. 

TEC.NEEDS II.I BAPPEDA 
Policies aimed at 1 million houses policy is made by 

decreasing the nat.gov. but implementation & 

need for LC 
realization by loc.gov. (have the 
consumers & decide on locations). But, 

housing gov. only gives permission, don't build 
itself (this is done by Perumnas who 
must follow gov. guidelines & rules) . In 
reality what the gov. does is provide 
rules, policy & planning. Nat.gov: 
provides Undag2, 
prov.gov.:socialization (diffusion policy 
info), loc.gov.: implementation 
(realization) of policy. 

PT. HBB - Indonesia 

11.C PUSKIM 1 11.E University of Indonesia 11.H (Prov. Go.) 
1 million houses policy, the gov acts as Made by KIMPRASWIL. 1) 1 million houses policy (implies for 
enabler by doing research for Java 30.000 houses annually) , budget 
underpinned policy, existing & new should come from Perumnas or private 
building materials to provide people companies. 2) Stimulations from 
with other safe, good options & pilot national gov through subsidized I 
projects. lowered interest rates that make it more 

attractive for companies & people to 
invest. There are funds available from 
the prov. gov. to promote community 
involvement (general & specific 
allocation funds). Perumnas builds LI-
houses & seeks partners to set up 
more projects (for example companies 
to accomodate employees). Min. of 
Finance pushes banks to take part in 
LI-housing projects through lowering 
their interest rate . 

11.J BPIK 11.K (Prov. Gov.) 11.M City of Semarang 2 
1 million houses policy doesn't mean Gov supplies very limited amount of The City I Region acts as an enabler 
gov build 1 million houses for the poor; houses (Rumah Susun) for the people for the poor, task is to empower the 
it's intended to encourage the people that meet the minimum requirements community to improve itself. It can do 
to improve their living situation on healthy houses. The rent is this through demonstrating new 
themselves through cheap loans. subsidized by thegov, it is the materials by buidling sample houses 
Special interest rate for LI-housing obligation formulated in the base (rumah contoh) . In this way the poeple 

constitution to increase the welfare of can get aqcuainted with new materials 
the people and take care of the well & judge for themselves. Current gov 
being of the poor. The 1 :3:6 policy policy = 1 :3:6 and 1 million houses. In 
should be followed by every real estate Semarang the City follows Province 
company, incl. Perumnas. policy, but this is not obliged. 
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Technoloav Needs 
TEC.NEEDS 11.0 Consultants 
Policies aimed at Government manages the realization 

decreasing the of LI-houses through the 1 : 3 : 6 policy 

need for LC 
(Perumnas. often in cooperation with 
private investor. must comply). Local 

housing government through allocation of their 
budget: 40 % spent on infrastructure. 
60 % on buildings among which LI-
houses (Perumnas). A new policy is 
being formulated , the 1 million houses 
policy, however it will still take a long 
time before this will take effect. 

PT. HBB - Indonesia 

I 
11.Q REI 

There is a 2-D Masterplan with with 
project developers must comply. The 1 
million houses provides for 200.000 
new houses. 200.000 te repair, 
600.000 community-based (incl. 
resettlement). Perumnas builds houses 
for the poor and the gov give project 
developers subsidies on utilities if they 
build 1000 or more RSS. (However, 
sometimes this is only promised, not 
followed). The 1 : 3 : 6 policy is not 
realistic as the development of land is 
market-driven. Expensive land will not 
be used for building cheap, non-
profitable houses. 
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Case study on the diffusion of the HBB-system in the 
large-scale low- income housing sector on Java 

PT_ HBB - Indonesia 

Available Technolo11ies: Product features red brick & batako 
Aspect I.I Contractor 1 l.J Contractor 2 11.E University of Indonesia 

Function Each system (HBB I RB I B) can be Each system (HBB I RB I B) can be Whether or not RB I B fulfills funcion 
used for whatever the client wants. used for various buildings. well depends much on realization of 

construction I workmanship. 
11.0 Consultants 11.P Consultant Engineer 

B only used for LI-housing, RB for RB best applicable for: hospital , 
different types of housing. government buildings; B best for: LI-

housing, schools. 
Aspect I.I Contractor 1 l.L Project Manager 11.E University of Indonesia 

Flexibility of Each system (HBB I RB I B) can be B is easier & quicker than RB but B is most flexible; it's easy & fast to 

application used for whatever the client wants, uglier. construct. RB takes longer, increase of 
changes I adjustments in the design. time & costs. Other influencing factors 

here are location (accessibility), 
availability of inputs I materials, 
experience of the workers with the 
material and the acceptance. 

II.I BAPPEDA 
Not necessary, design always simple. 

Aspect I.A Owner1 I.I Contractor 1 l.J Contractor 2 
Geometry Size smaller, thus slower process, RB: small, so easy, more work (but Size of HBB I RB I B doesn't matter for 

much more needed per m2. Greater people familiar with it so easy to build working, laying , processing . It's all the 
deviations from standard size than with) . B: heavy & still more work than same. 
HBB, causing unevenness, requires HBB (but again people are used to 
more plastering. work with it, thus easier than HBB. 

1.L Project Manager 1.0 Project Developer 2 11.B KIMPRASWIL 2 
Size of RB varies greatly (officially: 4-6, Size of the elements don't matter. RB: great differences in sizes from the 
22-25, 11-13), plastering 2 cm per manually produced(used for LI-
side. . housing). B also high variations in size 

& shape. 

11.F UNDIP 1 11.J BPIK 
Hbb is too large, B is also too large, RB smaller, so process takes longer, B 
RB is good. quicker because bricks are bigger. 

However, wide variation in sizes 
between producers. 
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11.F UNDIP 1 
RB & B are both very well applicable 
for various types of buildings (HBB not, 
too soft). 

11.F UNDIP 1 
RB & B very flexible w.r.t. changes, 
application, design, etc. (HBB not, too 
large). 

l.K Project Manager HBB 
Due to the size, RB & B are up to 3 
times slower than HBB. 

11.E University of Indonesia 
B (20 x 40 x 10) is larger than RB. RB 
looks beautiful, is smaller, B doesn't 
have a nice appearance, but is more 
practical; bigger so quicker than RB & 
still oood to handle. 
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large-scale low-income housing sector on Java 

PT. HBB - Indonesia 

Available Technolo!iies: Product features red brick & batako 
Aspect l.B Owner 2 I.I Contractor 1 11.F UNDIP 1 

Complexity Very easy, no extra training required in RB: easiest to work with, B somewhere All 3 systems the same. 
contrast to HBB. between HBB & RB, still easier than 

new HBB system. 

11.P Consultant Enaineer 
Both easy. 

Aspect I.A Owner 1 I.I Contractor 1 11.E University of Indonesia 
Mass RB: least heavy. B: much heavier than RB: light, B: heavy, HBB: heavy. B is much heavier than RB (B = very 

HBB. heavy, RB= normal). 

Aspect I.A Owner 1 I.I Contractor 1 l.J Contractor 2 
Compressive & RB & B are perceived as stronger than RB is perceived as the strongest by the The strength of all 3 systems is good. 

tensile strength HBB. Already proven strong. people. In reality RB is strongest, B in 
between, HBB weakest. 

11.B KIMPRASWIL 2 11.C PUSKIM 1 11.E University of Indonesia 
Large quality differences between RB The B made with trass is much weaker B: if trass & limestone are used the 
from factory & manually produced. than the cement-based blocks. blocks are too soft. RB: 7 - 15 Mpa, B: 
Same for B. 10 - 20 Mpa. Strength depends mainly 

on density, so B is stronger than RB 
(HBB probably the weakest) . 

11.G UNDIP 2 11.J BPIK 11.0 Consultants 
RB is stronger than B. On average RB is stronger, however RB is very strong, B less strong. 

for both RB & B wide variation in 
strength because there are so many 
producers (B even more variation) . 

11.Q REI 
B cannot be nailed because it is 
always too hard or too soft. 

Aspect I.I Contractor 1 11.E University of Indonesia 11.F UNDIP 1 
Water absorption RB & B absorb water (bad According to the standard, RB has RB very dependent on the quality, B 

characteristic) more than HBB. higher water absorbtion, but in case of has best water absorbtion 
bad quality B, B can be worse. characteristics of all 3. 

Aspect I.I Contractor 1 11.E University of Indonesia 11.F UNDIP 1 
Distortion RB & B not easily damaged I distorted. Both are easily damaged I distorted. RB & B not easily damaged I distorted. 

Construction methods must be good I 
accurate realization in order to have a 
decent buildino. 
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11.N DINAS (Loe. Go.) 
RB & B are easy to work with & people 
are familiar with it. 

11.F UNDIP 1 
B is much heavier than the other 2 
materials. 

l.K Project Manager HBB 
RB is stronger than HBB. 

11.F UNDIP 1 
RB: low compressive strength, B also 
(but stable, contrary to highly varying 
HBB). 

11.P Consultant Enaineer 
RB stronger, B more crispy (weaker). 

11.J BPIK 
B has the worst water absorbtion 
characteristics; absorbs much water so 
it gets very damp inside the houses, 
bad inside quality. Better RB, 
especially if not plastered. 
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large-scale low-income housing sector on Java 

PT. HBB - Indonesia 

Available Technolo 1ies: Product features red brick & batako 
Aspect 11.E University of Indonesia 11.F UNDIP 1 11.0 Consultants 

Resistance Any material gets fungus because of RB bad resistance against biological RB better resistance against fungus; 
climate, high humidity. influences, B better resistant. saw some B walls that turned black, 

never saw that with RB. 
Aspect l.B Owner2 l.K Project Manager HBB 11.E University of Indonesia 

Thermal insulation RB better thermal insulation RB & B worse than HBB. RB has better thermal insulation than 

aualitv characteristics than B. B; inside climate is better with RB. 

Aspect I.I Contractor 1 11.E University of Indonesia 11.0 Consultants 
Acoustic insulation Approximately the same for all 3 Not relevant at all for LI-housing. Only the expensive RB has good 

aualitv systems. acoustic features, the rest not known. 

Aspect I.I Contractor 1 l.J Contractor 2 l.K Project Manager HBB 
Surface structure RB must be plastered, B also because Smooth, so ok w.r.t. injuries. Also ok RB is easier to plaster, because the 

it's too ugly if not plastered. w.r.t. finishing . surface is less smooth than HBB. 

11.0 Consultants 
B: rougher structure, easier to plaster 
than RB & RB requires more plaster 
because the whole wall is more 
uneven. 

Aspect I.A Owner 1 11.E University of Indonesia 11.F UNDIP 1 
Colour RB & B must both be plastered on the B is considered much less beautiful Doesn't matter. 

inside, as people do not want to see than RB & therefore people don't want 
the material. it. 

Aspect I.I Contractor 1 l.J Contractor 2 l.K Project Manager HBB 
Costs B: cheapest, HBB: most expensive, RB & B are cheaper than HBB. Double-sided plastering of RB I B wall 

RB: in between. is necessary, because the appearance 
is not nice. 

1.0 Project Developer 2 11.B KIMPRASWIL 2 11.E University of Indonesia 
LI-housing: price < 400.000 Rplm2, RB: cheapest when manually produced Prices RB vary from 120 - 240 Rp 
medium income: 800.000 - 1.2 million I (but also worst quality & large size depending on the season (rainy 
m2. Price of RB: 30.000 Rplm2 wall. differences). season, harvest, etc.). RB cheap, B: 

cheapest. 
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11.P Consultant Engineer 
Resistance to all influences of RB 
better than B. 

11.0 Consultants 
RB: not bad. 

11.P Consultant Engineer 
RB better acoustic characteristics than 
B. 

l.L Project Manager 
RB is cheaper to plaster than B. 

l.N Project Developer 1 
B not plastered is cheaper than RB 
plastered, but equal comparison (both 
yin plastered) RB is cheaper. However, 
RB walls always plastered, B not. 
Prices: B (+plaster) 31.000 Rplm2, B (-
pl) 24.000 Rplm2, RB (+pl) 28.000 
RPlm2. 

11.F UNDIP 1 
RB cheaper than HBB, B also, but 
whether it is cheaper or more 
expensive than RB depends on yin 
plastering. 
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PT. HBB - Indonesia 

Available Technolo 1ies: Product features red brick & batako 
Aspect 11.G UNDIP 2 11.J BPIK 11.K (Prov. Gov.) 

Costs B is cheaper than RB. RB is more beautifu l than B. By gov provided Rumah Susun costs 
500 Rp per day or 15.000 Rp/month 
(subsidized by government). 

11.P Consultant Engineer 11.Q REI 
RB more expensive than B. For the types of houses T21, T28 & 

T36 the construction I land I . . . costs 
are too high. Unless the government 
gives subsidies they will not be 
realized by project developers. 

Aspect 11.E University of Indonesia 11.J BPIK 
Compressive & The construction method in Indonesia (columns & beams) is often - especially in RB is stronger and therefore better to 

tensile strength I m2 LI-housing - not realized properly. Constructive mistakes endanger the stability. use for LI-houses. Often the structure 
Therefore better use materials with higher strength so they function as partly is not accurately realized and then 

wall bearing, even if they were intended non-load bearing. You simply cannot fully additional load-bearing capacity is 
depend on the column and ring beam construction because of the disorderly welcome. More chance on that with RB 
realization causing instability. A big mat with compressive strength of 3 - 4 Mpa than B. 
can be used for non-loadbearing walls even though it is not conform the 
standards. However as the wall is or becomes a part of the main (load bearing) 
structure, it is too weak. Therefore, special attention should be paid to the 
construction and realization of the main structure. As long as the structure has 
sufficient quality, it should not be a problem. Another point of attention should be 
the connection of the wall with the columns. The end result should be a 
comoosite building. 

Aspect 11.Q REI 
Thermal quality I B has much worse insulation 

m2 wall characteristics than RB, inside 
temperature too hot. 

Aspect 1.0 Project Developer 2 11.B KIMPRASWIL 2 11.E University of Indonesia 
Durability LI-houses have a very poor quality. Durability of B less than RB. Much depends on workmanship errors. 
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11.0 Consultants 
B is cheaper than RB. The end result: 
RB requires more time & more cement, 
so more exoensive than B. 
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large-scale low- income l1ousing sector on Java 

PT. HBB - Indonesia 

Available Technolo Jies: Product features red brick & batako 
Aspect I.I Contractor 1 l.L Project Manaaer l.N Project Developer 1 

Additional RB is favorite material, everybody can RB has a better image than B & Safety is not considered a high priority 

comments build with it, it's used daily & much finishing RB is cheaper. B is fatser yet by the people, competition is maily 
experience with it. than RB. based on price. Bad I dangerous 

locations make the prices go down, 
however there is stil little awareness. 

11.C PUSKIM 1 11.E University of Indonesia 11.J BPIK 
Bamboo & wood are also alternatives Quality RB varies greatly. RB is traditional , people are familiar 
for RB & B, expanded clay, concrete Classificatoion A - D (with A being with it, they know how to use it, 
with rice husk, palm waste, triplex, excellent quality & shape, unit weight, perceive it as high quality even though 
bamboo wood, bamboo panels, etc. etc.). Most 'normal' RB are cat. B I C. in reality quality greatly differs. 

Quality of B also varies greatly, even 
more than RB when trass B is also 
taken into account. 

11.0 Consultants 11.Q REI 
People prefer RB. RB is used most often, it's a cultural 

thing , a habit. People prefer RB. B is 
not as popular as RB. The fact that 
people are so demanding is a big 
problem for project developers; they 
want nice detailes & fin ishing but that 
is impossible for the LI-group. 
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11.B KIMPRASWIL 2 
Cheapest RB often turn out more 
expensive in the end because of the 
irregular sizes require more mortar & 
platser to even out. 1st choice: RB 
because they have an image of 
stronger, more durable material, higher 
social status. B implies low quality / low 
cost. 

11.N DINAS (Loe. Go.) 
People are familiar with RB & B, they 
consider those systems decent, easy to 
work with & it is everywhere available. 
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large·scale low~income l1ousing sector on Java 

PT. HBB - lndonesia 

Available Technolo ~ies: Process features red brick & batako 
Aspect 1.1 Contractor 1 I.J Contractor 2 I.L Project Manager 

Equipment (T) Only simple tools required for RB I B. Same equipment is needed for all 3 Shovel to mix mortar, small shovel to 
systems (except for the special saw throw plaster against wall, woeden 
needed for HBB). board or beam, bucket, spade. 

Aspect 1.1 Contractor 1 I.K Project Manager HBB I.L Project Manager 
Machinery (T) Not needed for RB I B. Th ere are different types of B RB I B is the same, only for B a mixer 

(machine-pressed, manually-pressed), for the concrete is also needed. 
so depends on the type. 

Aspect II.E University of lndonesia 
Machinery (T) B: press. 

Aspect 1.1 Contractor 1 11.8 KIMPRASWIL 2 II.E University of lndonesia 
Facilitating No difficult things I documents are RB: kiln, B: only press required. RB: kiln with wood fire. 

elements (T) required for building with RB IB. 

Aspect 1.1 Contractor 1 I.L Project Manager II.E University of lndonesia 
Numbers of For building with RB & B, only 3 to 4 Same for RB & B. B less Iabour intensive than RB. 

personnel (H) people are needed, no extra needed 
for lifting, carving, cutting the bricks I 
bleeks. 

Aspect 1.1 Contractor 1 
Types of personnel No special trained people are required, 

(H) always enough people available for the 
RB I B jobs. 

Aspect 1.1 Contractor 1 11.0 Consultants 
Expertise (H) Anyone can werk with RB I B. People in the self-help community are 

trained in werking with RB & B by the 
members of community centers who 
already has the skilis or people from 
the bureau. 

Aspect I.L Project Manager 1.0 Project Developer 2 II.E University of lndonesia 
Design (0) Consultant makes design. Design of site I constructions done by The production process of B is much 

ourself. more simplistic than RB. 
Aspect II.J BPIK 11.0 Consultants 

Design (0) Made by project developers. Consultant's design is not checked, so 
end responsibility with him I her. 
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II.E University of lndonesia 
RB & B: mould. 

11.8 KIMPRASWIL 2 
RB: mostly manually produced. B: 
made with the help of a press (but 
pressed manually) 

11.1 SAPPEDA 
Design for Ll-housing is always simple. 
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large~scale low--incorne housing sector on Java 

PT. HBB - lndonesia 

Available Technolo ies: Process features red brick & batako 
Aspect I.M Perurn Perumnas II.K (Prov. Gov.) 11.0 Consultants 

Finances (0) PP is state-owned enterprise, but must Central gov provides budget for Somelimes projects are (partly) 
tunetion independently like a regular Perumnas & province w.r.t. Ll-housing. financed with money from WB (loan) if 
firm (seek funds). Still some financial This is often combined with loans from it is allocated for housing projects. 
aid in the form of government equity theWB &ADB. 
provided for the PSO tunetion (Public 
Service Obligation). Th is money is 
exclusively provided to construct 
Rumah Susun, so that the end price for 
the user is lower. 

Aspect II.E University of lndonesia 
Specifications (0) Can be found in SN I. 

Aspect I.L Project Manager I.N Project Developer 1 II.Q REl 
Re/ations (0) REl provides necessary info on Specific information on specific Technica! info and prices are obtained 

licenses, regulations, etc. and special problems is gained from experts and from the provincial building info center 
person in office who searches required UNDIP (soil mechanic investigations, (BPIK) 
info. tests). 

Aspect 1.1 Contractor 1 I.L Project Manager 
Charts (0) Companies or government generally Master schedule, a lso one for !he 

provides schedules & charts. lf much contractor. 
work, own schedule to manage 
everything. 

Aspect 1.1 Contractor 1 
Allocations (/) Principal requests prices that are 

discussed & clarified personally. 
Negotiation & then granted (or not). 

Aspect I.L Project Manager 1.0 Project Developer 2 
Management (/) Project manager, technica! manager, For large projects an external bureau is 

marketing manager, superintendent, hired to do the construction 
administration manager, customer management (for example 
service for complaints & questions, Pembangunan Jaya). 
master schedule, weekly meetings, 
daily supervision. 

Aspect I.L Project Manager 
Marketing (/) Advertisements, exhibition, office. 
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II.Q REl 
After a project developer has the 
permission to develop a piece of land, 
they hun! for buyers. After a certain 
amount of registrations they start with 
building those houses, and so on. 
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Casestudy on tho diffusion of the HBB-syslern in lhe 
large-scale low-inccme llousing sector on Java 

PT. HBB - lndonesia 

Available Technolo Jies: Process features red brick & batako 
Aspect I.A Owner 1 1.8 Owner2 1.1 Contractor 1 

Inputs Easily available. More mortar & plastering needed. Everything that is needed for RB & B is 
easily available. More cement & water 
needed because smaller sizes than 
HBB. 

1.0 Project Developer 2 II.C PUSKIM 1 II.E University of lndonesia 
The for Ll-housing used mixture of B in roughly 2 types: 1) with cement, RB: mud from the rice fields & husk of 
mortar is cement : sand = 1 : 1 0. The sand & aggregate, 2) with trass & the rice, cement (Portland I) & sand -
availability of sand & cement is no limestone. proportion 1 : 4. B: cement (Portland I) 
problem on Java, which is a very & sand. 
important factor for big mat. 
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I.K Project Manager HBB 
RB: clay, B: cement & sand. HBB 
additional foam reagent, rest 
approximately the same (some quality 
ditterences in needed sand & mixture 
rates) 

II.N DINAS (Loc. Go.) 
The inputs for RB & B are easily 
available., which is a big advantage. 
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largn"scale low-1ncome lluusing sector on Java 

Technoloav lnfrastructure 
Actor I.L Project Manager 

National National Soil lnstitution, Public Works 

Government (acces routes, drainage system, land 
clearing), Tata Bangunan (building 
planner). 

II.A KIMPRASWIL 1 
Mi nistry of KIMPRASWIL provides 
loans. subsidies, grants & blg.mat. 
Provides the legal framwork for the 
construction of buildings to proteet teh 
people. Research institute PUSKIM for 
technica I info, does research to 
develop knowledge & prevent bad 
materials to enter the market Ministry 
of Fin a nee approves National Budget. 

II.E University of lndonesia 
KIMPRASWIL & PUSKIM cooperation 
on research, Mi nistry of 
Communication & Transportation for 
mutual exchange of indformation & 
seminars etc. 

11.1 SAPPEDA 
KIMPRASWIL (coordinator), DALAM 
NE GE RI (Domestic Affairs), BPN, 
BAPPENAS (National Planning), 
Social Afairs, KLH (Environmental 
Dept.). 

II.P Consultant Enaineer 
APBD, APBN, KIMTARU 

PT. HBB - lndonesia 

I.M Perurn Perumnas I.N Proiect Developer 1 1.0 Project Developer 2 
Dept. Human settlements & regional KIMPRASWIL (regulator) BPN (Badan Persanahan Nasional = 
infrastructure, Dept. Home aftairs National Soil lnstitution) who own the 
(because Gavernors belong there & go-land & know landownership, issues 
they have the power), Dept. lndustry & location permit. 
trade. 

11.8 KIMPRASWIL 2 II.C PUSKIM 1 11.0 PUSKIM 2 
KIMPRASWIL: Policy for infra & Ministry of Finance for provision of State budget (ABPN) is very important 
housing, research, pilot projects, budget for research & subsidies & for share to perform research. 
provision of cheap loans I subsidies & cheap loans for construction of Ll- Provision of land, cheap loans, 
provision of budget. "Enabler". housing. KIMPRASWIL, PUSKIM, subsidies, pilot projects (to let people 

research for proper policy, building get used to living vertically instead of 
materials (testing & developing) , pilot horizontally). PUSKIM does research 
projects. new and existing building materials, 

methods, policy related issues (so 
actually the whole construction 
industry). 

II.F UNDIP 1 II.G UNDIP 2 II.H (Prov. Go.) 
Administrative ties because the Uni is Dissemination of information. Provision of recommendations & 
a governmental institution. guidelines for the province, provision of 

the budget of province & regions I 
cities, initiating pilot projects. Lowering 
interest rates to promote investment in 
real estate oroiects. 

II.K (Prov. Go.) II.M City of Semarang 2 11.0 Consultants 
Nat gov is important in KIMPRASWIL (to enable I empower BAPPENAS (National Planning 
impolementation of an innovative the people through provision of grants) Agency). Every month, KIMPRASWIL 
technology because you need apporval publishes Regulations Bangunan, 
& cooperation (licences etc.). W.r.t. Ll- which are guidelines for everyone who 
housing, provides money I subsidies wants to build something. lt states the 
for the provision of Rumah Susun. quantities needed raw materials & price 

indications, so people can less easily 
be tricked bv contractors I suooliers. 
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Technology Infrastructure 
Actor l.L Project Manager 

Provincial Cemetery institution (regional law: for 

Government every so many houses, so much space 

(Region level I) 
must be reserved), BAPPEDAL 
(environmental institution for impact 
assessment) 

11.C PUSKIM 1 
Dissemination of important research 
findings I policy changes. 

II.I BAPPEDA 
BAPPEDA (Environmental Planning 
Province) creates master plan for 
coming 5 years, BPN, KIMTARU 
(Implementation of housing & spatial 
planning), PSDA (Water Resources). 

11.0 Consultants 
BAPPEDA (Provincial & City Planning 
Agency) 

Actor l.L Project Manaaer 
Local Government Tata Kola (city planning for area) , 

(Region level II) owner of the land. 

II.A KIMPRASWIL 1 
Issuing permission, MOU for providing 
land, access roads, managing 
construction stage & deal with 
occupancy & maintenance issues. 
"certificate of fitness" before use is 
allowed for new buildings (however not 
yet for LI-houses). Owner of LI-houses 
provided by government, 
administration .. 

PT. HBB - Indonesia 

l.N Project Developer 1 1.0 Project Developer 2 11.B KIMPRASWIL 2 
BAPPEDA (Regional planning BAPPEDA (Provincial spatial planning Provide rules, guidelines & Master 
institution) makes Masterplan stating institution) provides Masterplan. plan, checks if local rules comply with 
what areas are allowed to be the National legislation. 
developed for what purpose. 

11.D PUSKIM 2 11.G UNDIP 2 11.H (Prov. Go.) 
Dissemination of research findings and Dissemination of information. Governing the budget for the 
policy implications to KANWIL & Dinas regions/cities, socializing the national 
PU. gov. policy to the people, making policy 

for companies & people, trying to 
convince the lower gov to follow the 
national gov guidelines. Provide 
documentation I guidelines on how to 
build healthy houses to the people. 

11.J BPIK 11.K (Prov. Go.) 11.M City of Semarang 2 
BPIK is a construction info center, Socialization = the process of DINAS (to enable I empower the 
where contractors, other people, implementation of gov policy; people people) 
students can gain info about the from the province go to the community 
guidelines & technical info. centers to educate the people about 

policies, health issues, etc. 
11.Q REI 

BPIK (building info center) is consulted 
on technical info & prices. 

l.M Perum Perumnas l.N Project Developer 1 1.0 Project Developer 2 
Bupati or Waliokota must provide Tata Kola (check if in design DTK (Dinas Tata Kota = City Planning 
permission for constructions. Masterplan is followed) . UPUUKL Dept.) judges submitted site plan, 

(environmental impact study) required issues IBM (Big. Permit) 
for large-scale oroiects (> 25 Ha) 

11.B KIMPRASWIL 2 11.C PUSKIM 1 11.D PUSKIM 2 
Decides on land use (check with Dissemination of important research Dissemination of policy (guidelines & 
Master plan), issues permissions of findings I policy changes. regulations) to the people, however, 
location & construction proposal, lacking skills & budget hinder this. 
discussion I presentation & 
environmental impact. 
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Technology Infrastructure 
Actor 11.H (Prov. Go.) 

Local Government Since RA own policy & management, 

(Region level II) however, after 2003 Province manages 
city/region's expenditures. 

11.N Dinas (Loe. Go.) 
DTK (Dinas Tata Kota) = technical 
institution that has the task of 
coordinating all planning activities in 
that area. Furthermore, loc gov checks 
construction works that are being 
realized in terms of land area (no 
structural issues). 

Actor I.I Contractor 1 
Principal Discussion of wishes and possibilities. 

Actor 1.0 Project Developer 2 
Project Developers Design ourselves. 

11.F UNDIP 1 
Give orders to test materials. 

11.J BPIK 
Make a proposal to develop area & 
send this to local go (to ask 
oermission}. 

11.P Consultant Engineer 
Perumnas & other project developers 
for projects design & execution. 

PT. HBB - Indonesia 

II.I BAPPEDA 11.J BPIK 11.M City of Semarang 2 
Dinas Tata Kota (DTK - Judges proposals project developers KOTA (to enable I empower the 
implementation housing & spatial and gives permission. people, for example by demonstrating 
planning on city level), Camat (official new building systems, example 
of an area), Lurah (if you want to build housing: preparation of the land, setting 
in an area you have to ask his up of the project, design, supervision). 
permission too) . 

11.0 Consultants 11.Q REI 
Go is owner of the ground & has the Dinas Tata Kota (Board of land use) 
right to tear down constructions that knows the stock & activities because 
are unsafe I do not correspond with the they give the IMB (Big Permit). 
Master plan or don't have permit. 

11.F UNDIP 1 11.G UNDIP 2 11.Q REI 
Give orders to test materials. Requests for info I advise on materials Checks work contractor. 

I construction methods. 
II.A KIMPRASWIL 1 11.B KIMPRASWIL 2 11.E University of Indonesia 

REI, Perumnas. PP is still financially Perumnas (State-owned company) Info exchange, ask Uni for advise on 
supported by go: PMN = adding of construction methods, value 
state capital. engineering, forecasting . 

11.G UNDIP 2 11.H (Prov. Go.) II.I BAPPEDA 
Exchange of technical information. Perumnas is part of the national gov. & REI is consulted . Providers of LI-

is the only gov institution that provides houses. 
LI-housing. 

11.K (Prov. Go.) 11.N Dinas (Loe. Go.) 11.0 Consultants 
REI, PERUMNAS LI-housing projects. Perumnas & project developers initiate 

housing projects, go then manages LI-
share through 1 :3:6 policy. 

11.Q REI 
Initiate housing projects: see a spot, 
know the Master plan, follow it, ask 
permission from go. 
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Technology Infrastructure 
Actor I.I Contractor 1 

Architect I In larger projects, to discuss I inform 

consultant about the possibilities. 

II.A KIMPRASWIL 1 
To obtain government assignment 
architect I consultant must be qualified 
according to "Construction Services 
Law". 

11.K (Prov. Go.) 
lnkindo Consultation Services 
(association). 

Actor l.M Perum Perumnas 
R&D I educational Cooperation with JICA (Japan 

institutions International Cooperation Agency) on 
the Perumnas flats (a .o.) 

11.F UNDIP 1 
Cooperation and research , mainly in 
the field of concrete. 

Actor l.M Perum Perumnas 
Financial institution State banks with special commitment 

to mortgage LI-housing, but also 
private banks & Bapetarum (managing 
body of House of Savings) and 
JAMSOSTEK (body of Assurance of 
Laborers) are allowed to finance the LI-
housing sector, especially the Housing 
Ownership Credit. 

11.H (Prov. Go.) 
Department of Finance pushes banks 
to take part in LI-housing projects 
through lowering the interest rate and 
subsidies. Nowadays often own capital 
of companies who finance houses and 
then deduct salary from the workers 
who live there. 

PT. HBB - Indonesia 

l.L Project Manaaer l.N Project Developer 1 1.0 Project Developer 2 
Design. Design. For smaller projects to design. Small 

projects by trial and error in contrast to 
hiring whole management team for 
larger projects. 

11.E University of Indonesia 11.G UNDIP 2 II.I BAPPEDA 
Info exchange, ask Uni for advise on Investigation of soil, topography, Often consulted I invited to meetings to 
construction methods, value function of building, calculations, give their opinion I point of view I make 
engineering, forecasting. drawings for principal (output in the a project proposal I etc. 

form of a book) . 
11.N Dinas (Loe. Go.) 11.0 Consultants 11.Q REI 

Responsible for design. Consulting of urban development Design I development. 
projects, giving assistance to the 
government in projects and 
assignments, helping to formulate 
reaulations, advice & policv. 

l.N Project Developer 1 II.A KIMPRASWIL 1 11.C PUSKIM 1 
Experts & UNDIP (Universities in Universities and R&D of companies Close cooperation with JICA (Japanese 
general terms) are contacted for info provide info on technical issues I Research Inst.) 
and tests (soil, materials). building materials. 

1.0 Project Developer 2 II.A KIMPRASWIL 1 11.B KIMPRASWIL 2 
Banks to get a loan for the construction Banks gives loans to private sector, National Bank provides the budget for 
of houses. However, after crisis, loans Ministry of Finance (approval & LI-housing. This and other banks 
are difficult to receive, often own allocation of money from the National realize the loans & subsidies. 
capital project developers. MOU for for Budget APBN, for example for 
the loans of the people. research big mat, subsidies, etc.). 

11.J BPIK 11.Q REI 
Bank is in a later stadium asked for a Banking institutions. 
loan. First finances come from project 
developer who pays for the 
construction and the land. 
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Technoloav Infrastructure 
Actor l.L Project Manager 

Notary Contract. 

Actor l.L Project Manager 
Contractor Commission. 

11.G UNDIP 2 
Can be granted the assignment 
through bidding or invitation. 

11.Q REI 
Delivers with 3-month guarantee 
(however new law says it should be 10 
years but no checking & penalties). 

Actor I.A Owner 1 
HBB Project manager& the HBB-employee 

who rents a room in his kos. 

Actor I.I Contractor 1 
Subcontractors Discussion of prices and possibilities. 

Actor I.I Contractor 1 
Suppliers Discussion of prices and possibilities. 

Actor 11.J BPIK 
Users There are no links to inform the people 

about new housing projects, only for 
the civil servants. 

PT. HBB - Indonesia 

l.N Project Developer 1 II.A KIMPRASWIL 1 11.E University of Indonesia 
Limited bidding. Must be qualified according to AKI (Association of Contractors) for 

"Construction Services Law" to obtain seminars, conferences, guest lectures, 
government assignment. traineeship opportunities for students. 

Info exchanoe. 
11.K (Prov. Go.) 11.M City of Semarang 2 11.N Dinas (Loe. Go.) 

GAPEN SI (Garbangan Pengusaha Realization of projects. Responsible for realization design . 
Nasional Indonesia - association of 
contractors) 

l.B Owner2 I.I Contractor 1 11.F UNDIP 1 
Project manager& the HBB-employee Project manager & director. Give orders to test materials. 
who rents a room in his kos & 2 
workers. 

1.L Project Manager 11.G UNDIP 2 
Commission. Assign UNDIP tests on their materials. 

11.E University of Indonesia 11.G UNDIP 2 
Indonesian Cement Association for Assign UNDIP tests on their materials. 
seminars, conferences, guest lectures, 
opportunities for students of 
traineeships. Also Uni runs tests if 
required . Info exchange. 

11.L City of Semarang 1 11.M City of Semarang 2 11.Q REI 
For diffusion of HBB, the users must Own responsibility for their housing Buyers. 
see the product first, without their situation. Mostly build by themselves. 
aooroval there is no demand. 
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Technoloav Infrastructure 
Aspect I.A Owner 1 

Relations between Personal contacts on an ad hoc basis 

actors 

l.N Project Developer 1 
Weekly report from contractor to 
project developer. 

11.F UNDIP 1 
Relations are based on personal 
contacts and exist on an ad hoc basis. 

11.P Consultant Engineer 
Teleohone & meetina . 

PT. HBB - Indonesia 

l.B Owner2 I.I Contractor 1 l.L Project Manager 
Personal contacts on an ad hoc basis Personal contacts and telephone on an Weekly meetings to monitor 

ad hoc basis. development (with contractor) & daily 
suoervision from proj. Dev. 

II.A KIMPRASWIL 1 11.C PUSKIM 1 11.D PUSKIM 2 
In pilot projects of Rumah Susun If imported knowledge is discovered, Dissemination of the important 
contact with contractors periodically. this is disseminated not only to lower research finding and policy implications 

governments, but also to private actors to the provinces every year. Seminars 
like project developers and contractors. are organized more frequently than 
This is done in for example seminars. once a year, however, the last years 

the state budget (ABPN) did not have 
much for research and related issues, 
therefore less and less seminars. 

II.I BAPPEDA 11.K (Prov. Go.) 11.L City of Semarang 1 
Often meetings with the governments I The implementation of an innovative Through example housing, show the 
people involved & consulting parties. technology is a very diffuse process, people the possibilities of the product. 

instead of a network more like a spoke-
wheel. Necessary to contact many 
different people at different levels due 
to RA. 
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Appendix 8 HBB-system detailed characteristics 

I: Water absorption 
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HBB-Blocks ha-.e a cellular structure, therefore the water absorption is 
much less than clay bricks (more than 7 times) 

II: Human resource development HBB 
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Appendix 9 History 

PT. HBB - Indonesia 

The history of the national territory that is now known as the Republic of Indonesia started 
with the colonization of the archipelago. Before that, the country did not consist as one unity. 
Of course, the islands all have their own, often rich history, but they did not belong together 
politically. 
The arrival of the Portuguese Banten in 1522 was the first European acquaintance with the 
archipelago. They found a varying collection of principalities and kingdoms, a diverse array of 
cultures and civilizations that had been influenced by Hindu-Buddhist ideas from India, by 
Islamic cultures, as well as by indigenous beliefs. From 2500 BC the Malay people from south 
China came to the archipelago, spreading their knowledge and technologies over the islands. 
In the 1st century, seafarers and traders from South-East India settled on the islands, bringing 
with them their rich culture, thereby influencing the indigenous architecture, literature, 
carvin~s, music, dance-arts and forms of theater. The Islamic religion started to spread from 
the 11 century onward, firstly introduces by Persian and Arab tradesmen, later on spread 
further when tradesmen from West-India came to the archipelago and established settlements 
in the Northern part of Sumatra and Maluku. Islamic influences reached Java in the 14th 
century. By the 15th century, a new, Islamic era began that is currently still existent. The old 
kingdoms and principalities that had appeared in the course of centuries were occasionally at 
war with each other, but usually traded substantially inter-island and internationally. When the 
Portuguese came, they tried to take full control over that trade. During this process however, 
the Dutch took over. What started as a commercial operation by the voe (Verenigde Oost
lndische Compagnie, or the United East India Company) to secure the spice-trade as a 
primarily maritime power gradually led to the raising of armies and collection of revenue from 
rulers and the general population to pay for that73

. Despite enormous profits, the fortunes of 
the voe were on the decline by the middle of the eighteenth century. Wars, corruption and 
mismanagement led to the bankruptcy of the voe in 1799 and its territorial possessions 
became the property of the Dutch government. The trading empire became a colonial empire. 
The exploitation and abuse started by the tradesmen and planters was passed on to and 
even systematically expanded by the colonial rulers. During the Napoleonic wars, the British 
seized control over the colony, but the power of the Dutch was restored in 1816. In the 
meantime, a previously unspoken feeling of opposition came to the surface among the 
Indonesian people and Islam became the symbol of opposition against the Dutch (the famous 
Diponegoro led the Java war, a bloody guerilla war against the Dutch 1825-30). In the 
remainder of the century and the beginning of the next, the colonial rule was extended to 
Sumatra and the eastern archipelago, South-West Sulawesi and West lrian Jaya; to the 
boundaries that nowadays confine the borders of the Republic of Indonesia. 
Indonesian nationalism developed simultaneously, when social facilities gradually became 
more accessible for the Indonesian upper class as well. During the WWII, the Japanese 
occupied the archipelago, arrested all the Europeans and eliminated all signs of the former 
Dutch oppressors. The Japanese gave the Indonesians their own flag next to the Japanese 
rising sun, and more important, opportunities for the Javanese and other Indonesians to 
participate in politics, administration and the military. In this period, Indonesian nationalism 
was ripened and as the war ended Sukarno immediately proclaimed the independence of the 
Republic of Indonesia on 17 august 1945, before the Dutch could return. 
As the Dutch did not intend to give up their fortunes, a struggle for independence followed. 
The notorious "police actions", military actions of the Dutch against the republicans reaped 
strong international disapproval, not only among newly independent Asian countries, such as 
India, but also among members of the UN Security Council, including the United States. 
International pressure resulted in the formal transfer of sovereignty on December 27, 1949. 
By May 1950, all the federal states had been absorbed into a unitary Republic of Indonesia of 
which Sukarno became the president. Sukarno had introduced the concept of Pancasila, five 
principles to create a basis of 'unity in diversity' for the newly independent state. The five 
principles of belief in one God, humanitarianism, national unity, democracy, and social justice 
are still considered the pillars of contemporary Indonesian society. In reality however, the 
society remained deeply divided by ethnic, regional, class and religious differences. Sukarno 
replaced the parliamentary democracy that was set up in 1950 by what he called 'guided 
democracy' in 1957. To support his growing authoritarianism, he allotted the military an 

73 
Source: http://lcweb2.loc.gov/cgi-bin/guerv/r?frd/cstdy:@field(DOCID+id0020) 
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important part in political life. The armed forces were also involved in the economy, as they 
played important roles in the managing of the since the 1940's nationalized firms, (among 
which Royal Dutch Shell, that became part of a new national oil company, Permina). Two 
other features of his political strategy were an aggressive foreign policy, first against the 
Dutch over West New Guinea (now lrian Jaya Province) and then against the newly created 
state of Malaysia; and demagogic appeals to the masses. The self-proclaimed President-for
Life ignored the recommendations of technocrats and foreign aid donors to improve the 
economy, eyed overseas expansion, and built expensive public monuments and government 
buildings at home. Meanwhile, ordinary people suffered from hyperinflation and food 
shortages. In 1964 he took Indonesia out of the UN because Malaysia had been elected as a 
non-permanent member of the Security Council. By 1965 political and social tensions had 
mounted to dangerous heights, resulting in the abortive coup d'etat of September 30, 1965. 
The period from October 1965 to March 1966 witnessed the eclipse of Sukarno and the rise 
of Suharto to a position of supreme power. Like Sukarno's 'guided democracy', Suharto's 
'new order' was also authoritarian, and the military still had an important role in political and 
economic life, but there were some massive differences in policy of the two men. Remarkable 
was the difference in foreign policy; in 1966, friendly relations with Western countries were 
restored, the confrontation with Malasya ended and Indonesia rejoined the UN. Moreover, 
Suharto changed the country's economic policy, using it for political goals, but he also 
initiated a generally orderly process of development (Repelita) supported by large infusions of 
foreign aid and investment. With help of the 1973 oil crisis, Indonesia emerged from 
pauperism to modest prosperity. The development of new high-yield varieties of rice and 
government incentive programs enabled the nation to become largely self-sufficient in this 
staple crop. In most areas of the archipelago, standards of nutrition and public health 
improved substantially. Despite this slight improvement of the situation for the poorest, the 
corruption made the rich so much richer that this created a situation where contrasts became 
too big for the feelings of justice of the generally better educated population. The most 
obvious recipients of the new wealth were the business associates of Suharto (mainly 
Chinese-Indonesians) and his children, for whom he had created huge business empires, 
secured prime government contracts, and so on. Import licenses were another generator of 
profits for well-connected businessmen. The licensing system had been established to reduce 
dependence on imports, but in fact it created a high-priced, protected sub-economy that 
amply rewarded license holders but reduced economic efficiency. In the pursuit of the Asian 
monetary crisis of 1997 and many protests against Suharto's policy, Jakarta erupted in 1998 
after four students were shot dead in an anti-Suharto demonstration. Anarchy reigned, while 
ordinary people joined in rioting and looting. In three days, over 6000 buildings were damaged 
or destroyed, an estimated 1200 people died, mostly those trapped in burning shopping 
centers. Hardest hit were the Chinese, who fled en masse, leaving behind their belongings 
and businesses to be destroyed and looted. Tales of rape and murder, also by soldiers of the 
Indonesian army, completed the devastation. Although Suharto tried to cling to presidency, 
when even his own ministers called for his resignation, he finally stepped down after 32 years 
of rule. 
In the following period, vice president Habibi who was sworn in, tried to mend the shattered 
society, but failed to do so. Besides on-going riots and shootings on Java, religious clashes 
and mutual destruction between Christians and Muslims started to spread. Moreover, in the 
rebellious regions of East Timor, lrian Jaya and Aceh violence between 'separatists' and the 
army occurred frequently. 
In the first free elections in over 40 years in 1999, Abdurrahman Wahid (among the people 
known as 'Gus Dur') was chosen president by the 700 members counting People's 
Consultative Assembly. Continuous fights between the political fractions, worsening economy 
and bloody ethnic conflicts in particularly Aceh, lrian Jaya and Maluku, characterized the short 
period of his presidency. When he was additionally accused of incompetence and corruption, 
the Parliament voted for his resignation . 
In July 2001 vice president Megawati Sukarnoputri, daughter of the first president Sukarno 
replaced Wahid. At the expense of the lives of many, she desperately tried to keep the 
separatist provinces Aceh and lrian part of the Indonesia Raya (Great Indonesia) that her 
father had established. Meanwhile, the economy was still in a crisis and poverty was still 
increasing. On top of that, terrorist bombings, of which the ones on the J.W. Marriott Hotel 
and the Australian Embassy in Jakarta and of course the Sari Club in Bali all together caused 
many wounded and death people. 
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In October 2004, the first elected president was inaugurated. Susilo Bambang Yudhoyono 
beat Miss Mega with 60 % of the votes. 
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Appendix 10 White Paper policy measures 

The following policy measures are proposed by the World Bank, approved by the national 
government, accepted and actively pursued. 

1. Macroeconomic stability measures: 

Action Plans Outputs Date 
Increase tax revenues, competitiveness and improve the investment 

Draft of amendment of tax Dec 
climate by simplifying the tax structure and rates comparable to best 

law 2003 
practice countries 

Add 60 thousand individual 
Dec 

Broaden the tax base tax payers and 50 thousand 
2003 

companies 
After 

Deliberate the Draft Law on State Treasury Operation Treasury Law Law 
passed 

Reorganize the Ministry of Finance by splitting the budget and treasury 
Presidential Decree 

Mar 
function 2004 
Continue policy to limit regional borrowing in 2004 consistent with Law 

Ministerial Decree 2004 
No. 17/2003 and Government Reciulation No. 23/2003 
Move the State Debt Management Office (PMON) to the Treasury 

Presidential Decree 
Mar 

Operations, consistent with MOF reorcianization 2004 
Optimize control of the money supply through SBI auctions and money 

Board of Governor Decision 
On-

market instrument and other monetary policies going 
Foreign exchange sterilization I intervention to reduce Rupiah exchange 

Board of Governor Decision 
On-

rate volatility going 
Maintain a safe current account balance with increasing support from Increased non-oil and gas 2004-
non-oil and oas exports, tourism, overseas worker remittances exports 2006 
Maintain adequate foreign exchange reserves to cover imports and On--officialforeion debt service payments going 

2. Financial sector measures in the White Paper: 

Action Plans Outputs Date 

Prepare for the establishment of a Financial Services Authority (OJI<) OJK blueprint and work plan 
After OJK 
law passed 

Conduct surveillance on financial institutions, markets, and 
Regular 

infrastructure, as well as foster market discipline 
Financial stability review basis (every 

semester) 

Prepare for the bank action plans 
Risk management action 

April 2004 
plans by public banks 

Divest IBRA majority shares (after parliament approval) in Bank Lippo, Budge revenues Nov 2003/ 
Bii and Bank Permata Better banking sector Feb 2004 
Strengthen the governance structure of state-owned banks (Bank 

Various outputs 
Sept 2003-

Mandiri, Bank BNI, Bank BRI and Bank BTN) Dec2004 
Amend Law No. 15/2002 on Money Laundering Amend Law No. 15/2002 Done 
Finalize paper on mutual fund orand strateov Final concept Dec 2003 
Reorcianize Bappepam in line with MOF reoroanization Presidential Decree Mar 2004 

3. Main policy measures to improve the investment climate and promote industry 
and trade: 

Policy measures Action plans 
Targeted 

date 
Investment climate: 

• Provide legal certainty to business Revise the negative investment list Dec 2003 
(see also leoal reforms) Complete and present a draft law on investment Dec 2003 

• Simplify the licensing process Set up a one-stop shop Oct 2003 

• Eliminate obstacles to investment and 
Set up a National Investment and Export Team Oct 2003 

export 

12 Industry and trade 

• Increase exports through increased 
Increase non-oil exports to non-traditional 

markets through counter-trade as long as it is in On-going 
promotion and market penetration line with the budget 

• Restructure business support aoencies Submit a trade law to parliament Nov 2003 

• Fulfill the agricultural needs of 
Increase the output and quality of agricultural 
commodities, and complete supply agriculture On-going 

domestic industry with domestic input needs (corn and soybeans) 
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Policy measures Action plans 
Targeted 

date 
production 

• Simplify procedures for exports and Harmonize import tariffs for commodities 
On-going 

imports consistent with changing competitiveness 

13 Small and medium enterprises 

• Increase the access of SME's and Increase land certification program gradually to 
On going 

cooperatives to productive resources increase access to bank credit 

4. Legal and justice sector reform measures in the White Paper: 

Action Plans Outputs Date 
Appoint team to select candidates for the Anti-Corruption 

Presidential Decree 
Sept 2003 

Commission (completed) 
Appoint the members of the Anti-Corruption Commission Presidential Decree Dec2003 
Increase the capability of prosecutorsz and judges responsible for 

Nov 2003 
corruption cases through training, internal directives and policies, Improved professionalism 

(completed) and assistance programs 
Publish blueprint on the role of the Judicial System in reducing 

Blue print 
Nov 2003 

corruption (completed) 

Complete Judicial Commission Law Law on Judicial After Law 
Commission passed 

Complete revision of Law No. 5/1991 on Attorney General Amended Law 
After Law 

passed 

Issue revised Law on Bankruptcy Law 
After Law 

passed 

Update blueprint on Commercial Court Blue print 
Nov 2003 

(completed) 
Revoke regional regulations that are inconsistent with higher 

Ministerial Decree On-going laws/regulations and public interest 
Training for investigators, prosecutors, judges Improved professionalism On-going 
Improved education curriculum for law enforcement officers Improved professionalism On-qoing 

5. Poverty eradication measures in the White Paper: 

Action Plans Outputs Date 
National and local poverty reduction strategies; Central 

Develop poverty eradication strategy and and local Poverty Eradication Committee and Financial May 
put in place poverty eradication institutions Consultant to assist small enterprises access to the 2004 

banking sector 

Increase financial capability of regions 
Improve OAK to assist lagging regions to improve basic Jan 

services 2004 
Large scale land certification in 200 sub-districts and 

Increase opportunities for entrepreneurs 
50,000 households in transmigration areas 2004 

and workers 
Increase farmer income by developing small and micro 

scale enterprise for 74,000 farmers 
2004 

Increase Kecamatan Development Program, Urban 
2004 

Poverty Program, and Costal Area Development Program 
Put in place clean water and san itation for 1.5 million 

2004 Empower the poor people 
Develop village infrastructure in 4 districts 2004 

Put in place health services (medicine equipment and 
2004 

health infrastructure) in 383 districts 

Increase skills of the poor 
Put in place eductation services (scholarship and 

2004 
infrastructure) for 8.1 million students 

Social support for the vulnerable Provide food needs for the poor in 30 provinces 2004 
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Appendix 11 Community based housing development 

Community based development = a development process through community agreement that 
is organized in an interactive process and involves related actors, creates a community 
network (resource) to support the development process in order to reduce the costs and 

benefit optimally. 

The Indonesian government acknowledges that there is a problem in creating appropriate and 
affordable housing for the low-income people and has therefore attempted to address its 
housing problem by implementing different programs throughout the years. Unfortunately, 
most of these programs did not succeed because the credit schemes set up to gain 
ownership of one of the houses required a fixed monthly income. As a result, the real low
income people who often occupy jobs in the informal sector could not afford the provided 
houses. 
The queue-based waiting list approach in housing provision that the government previously 
pursued caused financial difficulties. After the mid-70's increase in the public sector borrowing 
requirements and doubling of the inflation, the local government planning and land act 
emphasized the Housing Investment Program System, which limited the cash system for 
housing. The government was subsequently forced to shift its role from provider to enabler, 
which it did by implementing the CBHD concept in 1989. A positive effect of this proved to be 
the need-based approach. 
CBHD has two obvious implications: 

1. A lack of community capacities may create unordered housing, built not in 
accordance with the building regulations 

2. The relation between appropriate housing price and income level makes it difficult for 
providers of houses to arrange for a variety of houses for different income levels, 
especially for the low-income people. This variety appears to be too variable. In other 
words, it is almost impossible for project developers or the government to indulge the 
needs and requirements of the low-income people, as this is too time- and money 
consuming in relation to the yields. 

To overcome the first implication, one actor in the role of mediator I facilitator is appointed to 
guide the community and other sectors are needed for support and access to important 
resources. The role of the mediator I facilitator is to integrate all stakeholders involved in the 
program. This actor is development consultant (DC). 

Government 

DC 
(mediator/ 
facilitator) 

Private Sector 

Figure A 11. 1: Interaction between involved actors I sectors 

Community 

The National Workshop of Housing and Human Settlements of 1992 concluded that the 
housing supply by the government and private sector accounted for only 15 percent of the 
houses, while the community itself provided the other 85 percent. Most of these 85 percent 
were low-income people74

. 

74 Badan Kebijaksanaan Perumahan Nasional (National Agency of Housing Policy) , 1992. National Workshop of 
Housing and Human Settlements, BKPN, Jakarta 
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Figure A11.2: Financial Flow 
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Appendix 12 Credit facilities 

To give more people access to healthy housing, the government has implemented the KPR 
financing facility to buy a house. The target groups eligible for this type of loan are 
categorized in three groups, according to their monthly income. 

Taraet Group Income Borders (Rp./month) 
I 900.000 -1 .500.000 
II 500.000- 900.000 
Ill 350.000 - 500.000 
Table A 12. 1: Monthly income target groups 

The monthly income does not necessarily have to be a fixed income. People without a fixed 
income who can proof they can earn that much money monthly are eligible for this kind of 
loan too if they can find a financing institution that is willing to provide them the loan. The 
financing institution can be a (state- or private) bank, but can also be a company or 
government body that is willing to finance). 
There are two types of subsidized credit; 1) KPR which is a subsidy to give people the 
opportunity to own a (new) house, and 2) KPRS (kredit pembangunan I perbaikan rumah 
swadaya milik), which is meant for the construction or repair of self-help housing projects. As 
we already decided to concentrate on the large-scale provision of houses, only the first form 
of KPR is interesting for our case. The prices of the houses or units for each target group are 
as follows75

: 

Target Group 
Border Price House (Rp. 
Minimum Maximum 

I 25.000.000 36.000.000 
II 14.000.000 25.000.000 
111 - 14.000.000 

. . 
Table A12.2: Borders house pnces el1g1ble for KPR 

The subsidy can be in the form of subsidized interest, which in practice is a lower interest rate 
than the valid market interest rate for an agreed time span (see credit scheme in case 1. 
Subsidized interest rate). The costs of this are actually paid for by the banks and other 
financing institutions that agreed on a memory of understanding with the government. A 
second form of subsidy is offered, namely on the down payment. The government subsidizes 
this, the interest will in this case be according to the market rate. 

1. Subsidy Interest Difference 2. Subsidy Down Payment 

Target Minimum Maximum Minimum 
Down Maximum Down Maximum Group 
Payment KPR (Rp) Term 

Payment KPR (Rp) 
(%) (Year) (%) 

I 15 30.600.000 20 22.5 27.900.000 
II 10 22.500.000 20 27.5 18.125.000 
Ill 10 12.600.000 20 35.0 8.050.000 . . . 
Table A12.3: Fmancmg fac1l1t1es 

75 Source: Lampiran Surat Keputusan Menteri Permukiman Dan Prasarana Wilayah 
(Appendix Letter Ministry of Human Settlements & Regional Infrastructure) 
Number: 24/KPTS/M/2003 
Date: 06 February 2003 
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Subsidized Part of the Interest (% per year 
Year 
1 2 3 4 5 6 
12 13 14 15 @ @ 

10 11 12 13 14 15 
8 8,5 9 9,5 10 11 

@ =the market interest rate is charged 

7 
@ 
@ 

12 

Table A 12.4: Credit scheme in case 1. Subsidized interest rate 

Target 
Down Payment (%) 

Maximum Subsidy Minimum Paid by Group 
from Government Target Group 

[1] [2] [3] 
I 6,7 15,8 
II 12,0 15,5 
III 25,0 10,0 

PT. HBB - Indonesia 

8 9 10 11 
@ @ @ @ 

@ @ @ @ 

13 14 15 @ 

Total Minimum Down 
Payment 
[4] = [2] + [3] 
22,5 
27,5 
35,0 

Table A 12. 5: Down payment obligation in case 2. Subsidized down payment 
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Appendix 13 Technical regulations for construction 

The following regulations are valid for the construction industry (table A 13.1 ). In figure A 13.1 
a framework is depicted that conveys the Building Law and subordinate rules, regulations and 
guidelines. 

English Bahasa Indonesia 
Law No. 4/1992 regarding Housing and Settlement UU No. 4/1992 tentang Perumahan dan 

Permukiman 
Law No. 16/1985 regarding Multi-Story Housing UU No. 16/1985 tentang Rumah Susun 
Law No. 24/1992 regarding Spatial Planning UU No. 24/1992 tentang Penataan Ruang 
Law No. 23/1997 regarding Environment UU No. 23/1997 tentang Lingkungan Hidup 
Law No. 18/1999 regarding Construction Services UU No. 18/1999 tentang Jasa Konstruksi 
Government Regulation No. 40/1994 regarding PP No. 40/1994 tentang Rumah Negara 
State Housing 
Government Regulation No. 44/1994 regarding PP No. 44/1994 tentang Penghunian Rumah Oleh 
Occupancy of House by Non Owner Bukan Pemilik 
Government Regulation No. 41/1996 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 Lisiba (ready to build land 
development) 
Government Regulation No. 4/1998 regarding PP No. 4/1988 tentang Rumah Susun 
Multi-Story Housing 
Indonesia National Standards and Guidelines in Pedoman Teknis dan SNI di bidang Perumahan 
Housing and Settlement dan Permukiman 

Table A 13. 1: Technical 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) 

RELATIONS BUILDING LAW, BCI AND OTHER RELATED 
STANDARDS & HOW TO IMPLEMENT 

THE BUILDING LAW 

J. J. J. 
Regulation on Regulation on 

Regulation on 
PERFORMANCE & BUILDING COMMUNITY 

CONSTRUCTION WORKS PARTICIPATION ASSISTANCE 

J. J. J. J. 
MINISTERIAL DECREE 

MINISTERIAL DECREE MINISTERIAL MINISTERIAL SEIBNG UP OF BUILDING 
DECREE DECREE COMMITEE 

IMPLEMENTATION 

441/KPTS/ 1998 BUILDING 
BUILDING CODES CONSTRUCTION MINISTERIAL DECREE 

MINISTERIAL DECREE 
OF INDONESIA WORKS COMMUNITY 

BUILDING REGISTRATION 
EMPOWERING 

DESIGN 
GUIDELINES 

I 

CONSTRUCTION '" '" GUIDELINES 
I 

UTILIZATION LOCAL BUILDING 
GUIDELINES REGULATION 

'" J. (by local government) 
TECHNICAL STANDARDS AND 

GUIDELINES 

Figure A 13. 1: Framework of the Building Law and subordinate rules, regulations & guidelines (Source: 
Ministry of Settlements and Regional Infrastructure KIMPRASWIL) 
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Appendix 14 Geographic system & regional features 

5Hu.fJi: 
PBt~fic Clf .fiHt I NE W ZEALAND ! 

J' ANTARCTICA ) 
> ~-- ---··----·-•···y-····-···-·····"N 

Figure A 14.1: Indonesia in the world 

Figure A 14.2: Map of Indonesia 
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Aspect Jakarta 
West Java 

(Jawa Barat) 
Area [kmLl 661 34,597 
% of total area RI 0.04 1.82 
Population 2002 

8,382 37, 157 
(* 1000) 
% of total population 

3.95 17.53 
2002 
Pop. Growth 

0.17 2.03 
1990-2000 
Density"' [inh./km"] 12.623 1.074 
Main Sectors Finance & 

Manufacturing 
Economy Building rent 
Sector contribution to [31 .62] [32.60) 

GRDP77 [% of total 
Agriculture 

Hotel, Trade & 
GRDP in 1995) Restaurant [22.00) 

[18.26] 
Hotel, Trade 

Agriculture 
& Restaurant 

[21 .85] [15.62) 

Construction Construction 
[14.04] [6.18] 

Natural Resources 
(relevant for Forestry, 
construction industry) limestone, 

quartz sand 

Telephone[# lines] 
681.613 512.114 

PT. HBB - Indonesia 

Central Java Yogyakarta (Jawa Tenaah) 
32,549 3,186 

1.72 0.17 

31,786 3,163 

14.99 1.49 

0.94 0.72 

977 993 

Manufacturing 
Other 

Services 
[31 .62) [19.54] 

Agriculture Agriculture 
[22.64) [16.83) 

Hotel, Trade & Hotel, Trade 
Restaurant & Restaurant 

[20.84] [15.67] 
Construction Construction 

[4.31] [10.06] 
Forestry, iron 

Limestone, 
ore, iron sand, 

iron sand, 
asbestos, 
limestone, 

gypsum, 

Qypsum quartz sand 

22.539 + 
134.821 47.100 

planned 
The electricity system of Central & West Java & Jakarta Provinces have been linked together with the systems o the 
Java - Bali Interconnection 
Table A 14. 1: Features of the regions Central & West Java and the special provmces of Jakarta and 
Yogyakarta relevant for the construction industry. 

76 The population density figure is excluding population without permanent residence. Especially for Jakarta this will 
certainly make a difference, as many people working in the informal sector, or unemployed live with friends or family, 
in illegal dwellings or in public places. 
77 Gross Regional Domestic Product 
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Appendix 15 Construction Sector 

The output and employment in the sector until 2002 can be derived from the tables A 15.1 until 
4. In 2003 activities in the sector increased and the expectations for 2004 were that property, 
traditionally being a barometer of the health of the overall economy, would experience a 'mini-
boom' in 2004 too. 

1991 199i 1999 2000 2001• ;ooz .. 2003•• 
Q2 Q3 

I. Aii1'1cull.Uft, F<>reSlry & Filbny 16.l 1&1 lU 17.l 17.6 17..S ll.t ,,._. ., .. 
•· Fonn F-1 Crops 8,3 1).6 10.6 u u u 10."I l.'!I ••• 
lt N.,...f<:JQd~ 2.ti u 3.3 :L1 Z,6 u u ll 3.l 
~- ti>TI!Oek & JU l'roducts L!> IJ!i u :,1 Z.l '.U 1.1 l.1 UI 
d. fu._,, u l.1 l.3 u 1.1 l.ll 1.0 I .I l.l 
~ fimery u l~2 Z.• u " 231 2.$ Z,6 u; 

2. Miala,; llllll Q>;dil.'1')ilt,ll u l.U 18.0 1" JJ.l IM 1(1,3 '-' u 
~- Oil :imd Ga Milli11t S,<I 1.8 4,6 LO.l 9.1 u 6.6 $.4 5_7 
h. Noo-Oil-Oas Ml:li~t u ) .7 2.~ l.7 n !.1 l.6 1.7 lll 
.. Qmn'rin: I.fl J.o 0.9 0.., lb Ul u l.I '"' 

:\. l\h11ul•ct..rbc lU 2" 26,G 2U 15.o 1U if.I 24.6 24.0 
~ 001.W GaJ tlldl!llJ)' l., 3.5 3.2 4.3 3.9 " 3.0 l .1 u. 

m Oil J;lld Goi$ Rdi""')' 1.3 1.6 l..S u u ?.Cl 1.7 ·~ Ui 
m liqocfted N.-..J l:As. (J.>..X.') 1.2 1:9 1.1 l.S 2.0 1.5 1.3 LO l.O 

l!.Nn~Oilm!C:W I~ U3 zu lU 20.6 ll.l Zl..S 2U Zl.0 2L4 

(I)~. a~& Tabaoco II.I IH 1:u 11.l 11.2 tl3 JU 11 .l 10.ll 
i'!} Tc.WI<:. l.c:tllEr Produe!$ & ~ 17 La 1.6 t.1 1.1 Iii u 1.6 IJ 
{1} Wood f'rOdue!j & OUlct W!)Od Pnido:u u u 0.9 o.s 0.1 0.1 o.1 (1.7 0.1 
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{OJ Cement$;, Non l\.fmllic Mi11!!'11l Produeu OJ 0.6 (1..5 0..6 0.1 Ct9 0-9 M o.a 
t1)1l:(li;l f.i: . ~Sr.;~ls Cl.9 ().'1 0.1 lU (l.7 Q.7 0..7 0.6 u 
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Table A 15. 1: GDP by industrial origin at current market prices as share of GDP, 1997- 2003 (%of total) 
(Source: BPS) 
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Ni11199roe Aceh ~l\ISsaJam 1352 
SUmatera Utara 987 
Suma1era &ral 9t() 
Rlau 782 
.Iambi 6S8 
Sumatel'll Sela!an 1001 
Bengkulu 541 
Lampung 353 

PKIJakarta 1443 
Jawa Baral 2554 
Jawa Tengah 2 8()3 
Ol Yogyakarta 275 
Jawa Timur 3016 

Ball Ml6 
NU&a Tenggara Blm!l 11Hl 
Nus& Tenggara TllTILJr 1 218 

Kalimanmn &rat 776 
K.;alimimtan Tengan 940 
Kalimantan Selatan 749 
Kalimantan Timur t 193 

Sulawesi Utara 763 
Sulawe$i Tengan 469 
Sulawml Seta.tan 2131 
Sulawesi Tenggara 452 

Maluku 447 
Papua 933 

PT. HBB - Indonesia 

1219 1 344 1482 
913 1 048 t 203 
874 883 892 
681 746 817 
46t 485 51() 

1 000 1 074 l 147 
551 571 591 
358 401 449 

1109 1 231 1386 
2 026 2496 3079 
2 765 3616 4 729 

2:70 226 189 
2 212 2 785 3500 

689 693 697 
992 122'3 1 509 

I 046 1 141 1 245 

6t8 67t 728 
770 1839 4 394 
177 , 011 1 316 

1 001 1355 1 834 

362 457 511 
427 497 578 

2259 2 491 2 747 
446 503 567 

281 273 260 
967 1 075 1194 

Table A 15. 3: Number of construction establishments per province 1998 - 2002 (Source: BPS) 
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12377 14 198 9486 
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214& 2617 206$ 
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Table A 15.4: Number of employees in the construction industry per province 1998 - 2002 (Source: 
BPS) 

In 2003, the activities in the construction sector increased and the market responded positive 
to this. Since 2002, property had at the end of 2003 become one of the attractive investment 
options for investors, explaining the increasing sales of condominiums. Retail shopping malls 
also experienced increasing activity, resulting from the recovery of the consumption-driven 
Indonesian economy (figure A 15.2). According to the "Jakarta property clock" growth 
acceleration is on its way. 

7 '11ears 

~~I 
Bottoming Out 

Figure A15.1: The Jakarta property clock 2003 (Source: The Jakarta Post 31-12-2004, "Property too 
may enjoy 'mini-boom' in 2004'J 
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Figure A 15.2: Jakarta pre-sales condominium market supply and demand growth & Jakarta retail market 
supply, demand and occupancy (cumulative) (Source: The Jakarta Post 31-12-2004, "Property too may 
enjoy 'mini-boom' in 2004') 
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Appendix 16 Housing need 

PT. HBB - Indonesia 

The total housing need in Indonesia in 2004 was 1, 150,633 houses, of which 56 percent in 
Java and more precise: 41 percent in Central and West Java. Of the 475,671 houses needed 
in the four provinces of Central- and West Java, 51 percent is needed in the cities. Although 
in Jakarta, Yogyakarta and Central Java relatively more urban houses are needed, the trend 
in West Java is opposite (more rural houses needed) which shifts the picture somewhat. 

No. Province Backlog 2003 Growth of the Total Need 
Need 2004 2004 

10 DKI Jakarta 270,657 3,252 19, 173 
11 Jawa Barat (west) 1, 186,475 263,825 333,617 
12 Jawa TenQah (central) 708,840 66,504 108,200 
13 Dista Yogyakarta 140,973 6,378 14,671 
Total provinces 10 Um 13 2,306,945 339,959 475,661 
Total Jawa 3,352,333 451 ,084 648,280 
Total RI 5,936,531 801,425 1, 150,633 
Table A16.1: Housmg backlog 2003 and growth of the housing need 2004. (Source: Rencana Aksi 
gerakan nasional pengembangan satu juta romah 

Note: For the calculation of the total housing need of 2004, the backlog is spread out over 17 
years, until 2020, when the government aims to have solved it. 
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Appendix 17 Starting a business in Indonesia 

Time and cost of starting a business in Indonesia (Source: The White Paper) 

Time, days 

200 

150 
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50 

Cost, % of income 
per capita 

16 
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Time (left axis) 
2 
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L 
2. 
3. 
4. 
5. 

2 3 4 5 6 7 
Procedure 

Obtain the standard form of the company deed 
Notarize deeds 

7. 
8. 
9. 
10. 
11. 

Certificate of criminal record 
Certificate of domicile 
Obtain NPWP (tax. file number) 

6. Apply for the business trading license 

8 9 IO 

Deposit capital in a bank 
Apply for publication 

11 

Pay registration fee at Trea'>ury 
Register at Ministry of Justice 
Social security 

Source: Doing Business in 2004, Indonesia Country Profile, hnp://www.worldbank.org/doingbusiness. 

156 



Tu I technische universiteit eindhoven 

e Case study on the diffusion of the HBB-system in the 
large-scale low-income housing sector on Java 

Appendix 18 Interviews Users 

PT. HBB - Indonesia 

To gain insight in the preferences and wishes of the (future) users of low-income houses, 
interviews were conducted with people currently living in such dwellings. 

Unfortunately a part of the conducted interviews got lost along the way (11 interviews). The 
remainder consists of 14 interviews with people living in RS(S) made of batako, and 4 
interviews with people living in RS(S) of red brick. No scientific conclusions can be drawn 
from this, however, some of the results clearly indicate the inhabitants' preferences. This can 
be used by HBB to improve the product or for marketing purposes. 

As the (future) users are not critical decision makers in the choice of building materials, the 
relevance of these interviews is very limited for the diffusion of the HBB-system. 
Nevertheless, the results may be of interest for the company of HBB to inspelen op the needs 
of the customers. 

The questionnaires are added in this appendix after a summary of the results. 

• Appearance is considered neutral for most red brick inhabitants, while people who 
live in batako houses consider their houses rather ugly 

17 % considers it very ugly 
33 % ugly 
half of the respondents said they did not find it ugly, nor beautiful 
none of the respondents was particularly happy about the appearance of their 
house 

• The perceived strength of the used material is rather bad, especially the batako 
people rate the strength of their walls low; 

50 % considers the material weak to very weak 
17 % neutral 
33 % strong 

• Problems as a result of humidity occur frequently , again especially in batako houses: 
Almost all (92 % ) of the batako respondents said they very often I often have 
problems 
Only one red brick respondent claimed he never had problems 
The other respondents said they sometimes had problems 

• Fungus occurs in half of the batako houses and in one of the four red brick houses. 
The rest said they hardly or never had fungus. 

• The inside temperature is perceived (very) uncomfortable 86 % of the batako houses, 
the remaining 14 % considered it neutral. The red brick respondents considered the 
inside temperature in their houses neutral on average. 

• The batako houses are perceived (very) noisy by 72 % of the respondents, while 
none of the red brick respondents had problems with that. 

• Unplastered inside walls are considered unacceptable for most of the respondents; 
21 % of the batako respondents would not mind if their inside wall is not 
plastered 
The rest would not like it at all, especially for the red brick respondents it was 
unacceptable 

• The most important channel of information about the sales or rent of a house comes 
through friends. In two cases the employer provided the information, in two cases 
marketing of Perum Perumnas was used (advertisements) and in 2 cases the 
exhibition office of the project developer was entered for information. 
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• With no exception, all respondents prefer red brick as building material. Reasons for 
this: 
1. Strength I durability 
2. Inside temperature I climate 
3. Price 
4. Availability & flexibility (to make changes I renovations) 
5. Appearance & easy to plaster 

Conclusions that can be drawn from this are that an innovative building material, if it wants to 
meet the preferences of the people, should concentrate on better features than red brick 
(because this is the favorite material of all respondents) with regard to: 

Perceived strength 
Inside climate I insulation (humidity I acoustic) 
Price 
Availability 
Appearance I workability 
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Daftar Pertanyaan untuk Masyarakat yang Tinggal di Perumnas 

Nam a 
Jumlah anggota keluarga 
Pekerjaan (Job) 
Tipe Rumah 

1. Bahan bangunan apa yang dipakai untuk rumah anda (batu bata I batako / lain) 

2. Bagaimana penilaian anda tentang rumah anda 
1 = rumah saya jelek sekali 
2 = rumah saya jelek 
3 = rumah saya lumayan 
4 = rumah saya indah 
5 = rumah saya indah sekali 

3. Menurut anda bagaimana tentang kekuatan dindingnya? 
1 = lemah sekali 
2 = lemah 
3 = lumayan kuat 
4 = kuat 
5 = kuat sekali 

4. Apakah dindingnya mudah rusak (ambrol) 
1 = sangat mudah 
2 = mudah 
3 = tidak mudah tapi tidak sulit juga 
4 = sulit 
5 = sangat sulit 

5. Apakah anda sekeluarga ada masalah dengan air atau kelembaban di dalam rumah 
1 = selalu 
2 =sering 
3 = kadang-kadang 
4 = jarang 
5 = tidak pemah 

6. Apakah anda sekeluarga pemah ada masalah dengan jamur? 
1 = selalu 
2 =sering 
3 = kadang-kadang 
4 = jarang 
5 = tidak pemah 

7. Bagaimana dengan suhu di dalam rumah? Apakah sangat panas pada siang hari, atau dingin di 
malam hari, atau panasnya masih terasa, kalau anda dari luar masuk ke rumah apakah terasa 
sejuk? 

1 = suhu dalam rumah yang sangat tidak nyaman 
2 = suhu dalam rumah yang tidak nyaman 
3 = tidak bagus tapi juga tidak jelek 
4 = suhu dalam rumah yang nyaman 
5 = suhu dalam rumah yang sangat nyaman 

8. Apakah anda pemah mendengar suara-suara dari tetangga / luar rumah? Keras atau halus? Apakah 
itu mengganggu? 

1 = Sangat jelas terdengar 
2 = Saya mendengar banyak kali 
3 = Saya denganr suara kadang-kadang 
4 = Saya hampir tidak pernah mendengar suara 
5 = Saya samasekali tidak mendengar suara 

Suara mengganggu I tidak mengganggu saya 
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9. Apakah anda bersedia tinggal dalam rumah tanpa plester di dinding dalam? Di luar? Mana yang lebih 
buruk, mengapa? 

Dinding dalam : 
1 = Saya sama sekali tak keberatan 
2 = Saya tak keberatan 
3 = Saya tidak suka, tapi oke 
4 = Saya tidak suka 
5 = Saya samasekali tidak suka 

10. Apakah rumah saya beli atau sewa 
1 = beli 
2= sewa 

Dinding luar: 
1 = Saya sama sekali tak keberatan 
2 = Saya tak keberatan 
3 = Saya tidak suka, tapi oke 
4 = Saya tidak suka 
5 = Saya samasekali tidak suka 

11. Apakah ada fasilitas kredit rumah, bila ada, apa dan dari instansi mana, apakah itu berjalan? 

12. Bila ada kredit, berapa cicilan tiap bulan I per hari? Apakah itu murah atau mahal, mengapa? 
Tiap Bulan : Rp _______ _ 
1 = sangat mahal 
2 = mahal 
3 = tidak murah, tidak mahal 
4 = murah 
5 = sangat murah 

Mengapa: 

13. Bila anda membandingkan 3 sistem satu sama lain (batu merah I batako I HBB), mana yang anda 
pilih untuk dinding rumah anda bila ketiganya sama harganya? 

1 = HBB 
2 =Batu bata 
3 = Batako 

Mengapa: 

14. Dari mana anda tahu tentang rumah ini? 

15. Bagaimana anda mendapatkan rumah ini? Untuk dapat rumah anda siapa yang anda hubungi? 

16. Bila anda merubah semuanya berkaitan dengan rumah anda, apa yang akan terjadi? 

TERIMA KASIH BANYAK !!! 
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Questionnaire for inhabitants of low-income houses (users) 

Basic data interviewee 

Name 
Profession 
Type of housing 

1. What is the material used for your house (red brick I batako I else)? 

2. Are you happy with the appearance of your house? 
1 = it looks very ugly 
2 = it looks ugly 
3 =not ugly, not nice 
4 = it looks nice 
5 =it looks very nice 

3. Do you find the wall strong? 
1 = the wall is very weak 
2 = the wall is weak 
3 = not weak, not strong 
4 = the wall is strong 
5 = the wall is very strong 

4. Is the wall easily damaged? 
1 = can very easily damaged 
2 = easily damaged 
3 =not easily damaged, but not difficult to damage either 
4 = difficult to damage 
5 = cannot be damaged 

5. Have you ever had problems with water I humidity inside the house? 
1 = all the time 
2 =often 
3 = sometimes 
4 = hardly ever 
5 =never 

6. Have you ever had problems with fungus in your house? 
1 = all the time 
2 =often 
3 = sometimes 
4 = hardly ever 
5 =never 

7. What do you think about the inside temperature? (Does it generally get very hot 
during the day, does it ever cool down at night, or does the heat stay in long, if you 
come from outside in the house do you find it cool?) 

1 = very uncomfortable inside temperature 
2 = uncomfortable inside temperature 
3 =not good, not bad inside temperature 
4 = comfortable inside temperature 
5 = very comfortable inside temperature 

8. Do you ever hear the sounds of you neighbors I outside? Loud or soft sounds? Do 
they ever bother you? 
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1 = I hear everything very clearly 
2 = I hear a lot 
3 = I hear some sounds sometimes 
4 = I hardly ever hear sounds 
5 = I don't hear sounds at all 

It does I does not bother me 

9. Would you mind to live in the house if it weren't plastered on the inside? And on the 
outside? What do you consider worse, why? 
Inside of the wall : Outside of the wall: 
1 = I don't mind at all 1 = I don't mind at all 
2 = I don't mind 2 = I don't mind 
3 = I don't like it but it's ok 3 = I don't like it but it's ok 
4 = I don't like it 4 = I don't like it 
5 = I don't like it at all 5 = I don't like it at all 

10. Is it a bought or a rented house? 
1 =bought 
2 =rented 

11. Are there any credit facilities to pay for the house, if so, what, from which institution, 
how does it work? 

12. How much do you pay for the house per month I per day? Do you think this is cheap I 
expensive, why? 
Rp per month: --------

1 = very expensive 

Why: 

2 = expensive 
3 = not cheap, not expensive 
4 =cheap 
5 = very cheap 

13. If you compare the 3 systems with each other (red brick, batako, HBB), which one 
would you prefer for your house if they were all equal in price? Why? 

1 = HBB 

Why: 

2 =Red Brick 
3 = Batako 

14. From whom did you know about these houses? 

15. How did you get your house? In order to get your house, with whom did you have 
contact? 

16. If you could change anything about your house, what would it be? 

THANK YOU!!! 
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Appendix 19 Examples of housing projects 

Two examples of housing projects that were initiated and financed by different institutions: 
The first is a case where PT. Jamsostek, the state-owned laborers assurance company 
provided affordable apartments for low-income workers in Bekasi, reported in The Jakarta 
Post of 26 January 2004. The second example was reported in the same newspaper on 8 
March 2004 and discusses a case where a charity foundation provides houses in the same 
area for the homeless. 

Minister wants ,more low-cost 
housing in industrial zones 
RidWan Max Sid jabat 
Tiie Jakarta Post 
Bekasl, West Java 

Manpower and Trans
migration Minister 
Jacob Nuwa. Wea 

inaugurated over the week
end two blocks of affordable 
apartments for low-income 
workers ·in Jababeka indus
trial zone. Cikara.ng, Bek.asi, 
West Java_ 

The four-story blocks w~ 
built by st.ate-owned PT Jam
sostek on a 7,400-square..meter 

·site at a cost of Rp 12 billian 
(around US$1.5 million). 

The complex has a clinic, 
library, mini-market and 
sports facilities. It has 245 
rooms and eould accommo
date around 1,000 single 
workers, with rooms rented 
at Rp 110,000 to Rp 125,000 
per month .. 

Nuwa Wea appreciated the 
low~cost apartments and 
called on Jamsostek to devel
op more in industrial zones 

in other provinces, adding 
that it would help t~e gov
ernment's program to build 
on.e :million affordable homes 
this year. . 

"'Workers tn urban areas 
are in dire Med of .such 
apa.rtments due to their low 
income. Had PT Jams~lek 
not built the apartments. 
the workers would never be 
able to possess such environ
mentally friendly, low-cost 
housing," he said in a cere
mony to inaugurate the new 
apartments, 

Jamsostek president Ach
mad Junaidi said that Jam
sostek had so far developed a 
number of low~cost apart
ment blocks in Batam . . Riau 
province, and Makassar, 
South Sulawesi, besides the 
new ones at Cikarang. 

"The apartments cost 
Rp 184 billion and could ac
commodate 32,264 workers," 
he said, adding that this year 
he had allocated Rp 75 bil~ 
lion to build low-cost apart~ 

ments in Bandung, West Ja
va, and Surabaya, East Java. 

Junaidi explained that the 
funds for the construction of 
the apartments were allocated 
from the government's annual 
dividends, which were held to 
help improve the social wel
fare of workers. 

He called on the govern
ment to enforce Law No. 
3/199i on $0Cial security to 
net mo..""e workers to partici
pate in social security pro
grams so that it could pro
vide more funds to develop 
more low-cost housing for 
workers. 

"The more workers and 
companies partJcipate in the 
programs the more funds 
Jamsos~k will have to build 
cheap apartments for work
ers," be said. 

He added that, so far, only 
around 2$ percent, or 23 mil
lion, of a total workforce 
o·f almost 90 million partici
pated in social security 
programs. 

U.S. foundation to build 1,000 low-income homes 
M. Tauflqurrahman 
The Jakarta Post 
Jakarta 

A U.S.-based charity 
said on Sunday it 
wovld build l,000 

houses here over . the next 
three yean1 as part of it$ 
worldwide campaign to pro
vide decent shelter for the 
poor:. · 

Habitat for Humanity 
International said the" l,000 
House Campaign'"was being 
launched in Indonesia 

because of the large number 
of homeless people in the 
country. 

~Miiny Indonesians are yet 
t-0 ha~ proper houses. Some 
of them have to live in d.'"ains 
and ditches, ;ind we believe 
that everyone should live in 
dignity," Millard Fuller, 
foundu and president of the 
foundation, said in a preu 
briefing here. 

As an initial step, the 
foundation will build over 
100 houses in Sukaltarya vil
lage, Bekasi regency. 

"We ...,;n launch the pro
.gram there tomorrow (Mon
day)," he said. 

To secure a house, which 
are pr:iced al Rp J:I! million 
(US$1 .429) each, low-income 
!amilieg must pay an inter
est-f~ installment to the 
foundation'• local aUillate, 
which in turn 'II.ill use the 
money to build other houses 
for the poor. 

A.~ide from constructing 
the houses, the local affiliate 
will also launch a program 
called "Developing Indepen-
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dent Villages" to build and 
renovate hundreds of homes 
over the next few yeat"ti, 

Habitat for Humanity has 
built 150,000 houses in 92 
countries for over 750,000 
people. Since its establish
ment in 1997, the fo.undation 
has constructed over 200 
hOUffS for the poor in Jakar
ta, Sandung, Yogyakarta, 
Surabaya, Manado in North 
Sulawesi and Batam in Rlau 
province. 

Previously, Th.iwan-based 
c-harity Tzu Chi Fbund!ltion 

built the Cinta Kasih apar1 
ments, a 1,100-apartmer 
complex for low-income pe< 
ple in East Cengkareng, Wei 
Jakarta. The foundation 
second project, which bega 
in ear:ly February, is 600 10'\\ 
cost apartments in Mua1 
Angke, North Jakarta. 

Residents of the apari 
ments will have to pay re1 
cit Rp 90,000 (USSi0.70) 
month plus utilities, whic 
covers garbage collectio1 
$ecurlty and the maintt 
nan.ce of green ;ireu. 
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Appendix 20 Human resource development Perum 
Perumnas 

Perum Perumnas is not only the largest low-income housing provider; it is also a work 
provider with many years of experience. Their human resource stock is not only numerous, 
but attention is also paid to the qualitative development of the employees. The following 
figures are derived from the Perum Perumnas Annual Report 2002. 
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Appendix 21 Cost calculation of a T36 house (red 
brick) 

The following calculation is an example calculation for the cost price of a T36 house with red 
brick walls. It is provided by PT. HBB-lndonesia for the purpose of this thesis. It can be seen 
from the calculations that the walls raise 20 percent of the total costs. 

No.. 
I 
1 
2 
3 
II 
1 
2 
3 
Ill 
1 
2 
3 
IV 
1 
v 
1 
2 
3 
4 
5 
6 
7 

8 
9 
10 
VI 
1 
2 
3 

VII 
1 
2 
3 
4 

5 
VIII , 
2 
3 
4 
IX 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

RENCANA ANGGARAN BIAVA RUMAH TIPE 36 
TIPE 36 ( DINDING BATU BATA) 

2004 

Ural an Volume Harga/Rn\ Jumlah fRD\ 
PEK PERSIAPAN 
Pasang bouwplank 36.00m' 3.500 00 126,00000 
T empat Bshan 1,00 Is 200.000 00 200,00000 
Dokumentas1 1,00 IS 75.00000 75,000 00 
PEKERJAAN TANAH 
Gehan T anah Pondasi 19,30m3 10,275 00 198.307.50 
Urugan Tanah Kemb<ili 7,20 m3 6,000.00 43.200.00 
Urugan Pas11 6,30 m3 37,11000 233.793.00 
PEK. PASANGAN DAN Pl.ESTERAN 
Pas. Pondasl bt 11:3:10 8,20m3 179,314.SO 1,470.378.00 
Pas. Dimling Batu..t>ata 1:4) 94,00m2 26,439.09 2.485,274.00 
Plesteran 1 : 3 186,00~ 13,176JJO 2,,450.903.00 
PEK. BETON BERTULANG 
Kolom.slOol, nngbralk 1 2. 3 2,26 m3 1,613,612 50 4.227,664. 75 
PEK. KAYU DAN ATAP 
P8$ Gord1ng dan Nok ky. Ktumg 0.50m3 2,083,400 00 1.041.70000 
Pas Usuk Reng Kalimanlan 80.00 m2 28.24500 2.259,600 00 
Pas Atap genteng vtam godean 80,00 m2 12,8 10.00 1.024,800.00 
Pas Genteng Kerpus 11 .00 m' 19,806.00 217,870.40 
Pas Lisplang papan klumg 3,50 m2 54 ,12550 189,439 25 
Kusen pintu dan jen<lela ky. Kru1ng 0.40m3 2,784.650 00 1, 113,880.00 
Daun pmtu pan11 papan ky. Ktu1ng 1,60 m2 187,386 75 299.80280 
Daun m ultiplex 3.60m2 162.222 00 584,001 00 
Daun jendela pan11 kaca 4,80 m2 114.250 00 548,400.00 
Pas Krepyak papan kamper 3,60 m2 54.125.50 194,851.80 
Pas Talang 5,00m' 50.000 00 250,00000 
PEK. LANTAI 
Lantai keram1k 30 x 30 put1h 35,00m2 30,000.00 1,050,000 00 
Lantai keram1k KM/WC KW 2 4,80m2 30,000.00 144,000.00 
Dindmg keram•k KMIWC ~ 2 7,00 m2 30,000.00 210,000 00 
PEK. PENGGANTUNG 
Slot Pintu 4.00 bh 65,000.00 260.000 00 
Engsel Pintu 8.00 bh 7,000.00 56.000.00 
Eng~el Jendeta 14,00 bh 6,000 00 84.000 00 
HakAngin 14,00 bh 5,000.00 70.000.00 
Grendel 14,00 bh 5,000.00 70.000 00 
PEKERJMN CAT DAN PLAFON 
Cat dmding dan etermt 239,00 m2 10,685.00 2,553.715 00 
CatKayu 32.10 m2 16,725 00 536,872.50 
Pas Expus 8,00 m2 14,00000 112,000 00 
Pas Pialon eternit 35.00m2 57,098 25 1,998,438.75 
PEK. SANITASI DAN U STRIK 
Sumur air bers1h 1.00 unit 600,000 00 600,00000 
Sumur peresapan 1,00 unit 425,000 00 425,00000 
Septictank 1,00 unit 450.000 00 450.00000 
Penyambungan L•stnk 1.00 LS 1,200,000 00 1,200,00000 
Pas Lampu Plf8' 6 ,00titik 55,000 00 330,00000 
Pas. Stop kontak 2.00 tit1k 50.000.00 100,000 00 
KJoset Jongkok 1,00 bh 85.000 00 85.00000 
P1pa PVC 314" 26.00m' 6.000.00 156,00000 
Pipa PVC 4- 12,00m' 14,000 00 168.00000 
Bak air 1.00 bh 135,000.00 135.000 00 
Ful dratn 1.00 bh 15,000 00 15.000 00 
Kran aar 2.00 bh 12,000.00 24.000 00 

Jumlah 
Dlbulatkan 
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Jumlah (Rp) 

401 ,00000 

475,300 50 

6,406,555.00 

4,227 ,664. 75 

7,724,325.25 

1.404,000 00 

540,000.00 

5,201,026. 25 

3 68800000 
30,067,871.75 
30,087,000.00 
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Appendix 22 M.Sc. Theses in Technology and 
Development Studies (2001 - 2005) 

M.Sc. Theses in Technology and Development Studies: 2001 

01.01 Piet Hein Breeuwsma: The Demand-led Approach to Vocational Skill Training: The 
Cosdec Programme Namibia. 

01.02 Eduard J. Boonstra: Establishment of a Calcium-silicate unit Industry in Indonesia. 

01 .03 Arjan van Dal: Assessment of a more Sustainable Sanitation Technology System for a 
Harijan Community in India. 

01.04 Benoit Chamuleau: Energy Efficient Low Cost Housing in South Africa. 

01 .05 Arnaud van Bemmelen: Energy Conservation Opportunities in Hotels in Costa Rica. 

01 .06 Herwich Hobbelen: Assessment of Domestic Liquid Waste Runoff, Dar es Salaam, 
Tanzania. 

01 .07 Sander Gelsing: Solar Home Systems in the Caprivi. Evaluation of the Technology 
Choice and the Implementation of Small-scale Electricity Technologies in rural Namibia. 

01 .08 Ilse Oosterlaken: Industry Study: Thai Building Material Industry (1960 - 2000) -
"Opportunities for SMEs Producing Building Materials: Case of Northeast Thailand. 

01 .09 Joost Ossevoort: Systematic Assessment of Water Pollution in Ebrie Lagoon, Ivory 
Coast. Modelling eutrophication, followed by an inquiry into the causes and impacts of 
this phenomenon. 

01.10 Jeroen Steman: Pre-feasibility Study on Centrifugal Pump Manufacturing in Zambia. An 
identification of feasible production technologies. 

01.11 Krista Jansen: Future Supply and Demand for Petroleum Products in Indonesia; 
Challenges and Options for the Refining Sector. 

01 .12 Marieke de Ruijter de Wildt: The Searching Enterprise. Information Usage of Small 
Enterprises and Business Development Services. El Salvador. 

M.Sc. Theses in Technology and Development Studies: 2002 

02.01 Jeannette Klein: Water Pollution in the Accra-Terna Metropolitan Area. Sources and 
Impacts. Ghana. 

02.02 Shila de Vries: Bamboo Construction Technology for Housing in Bangladesh. 
Opportunities and constraints of applying Latin American bamboo construction 
technologies for housing in selected rural villages of the Chittagong Hill Tracts, 
Bangladesh. 

02.03 An Nguyen: The Introduction of Digital Terrestrial Television in Vietnam. 
An opportunity study. 

02.04 Martijn Jonker: Building Technological Capabilities to Improve Performance. A case 
study of the paper industry in West Java, Indonesia. 

02.05 Jeroen Nuijten: Sustaining the Basic Research Program of the International School of 
Photonics. Cochin, Kerala. India. 

02.06 Brecht Mammen: Changes in the Basic Needs Situation due to Hydro-projects in Nepal. 
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02.06.1 Roy Vink: Assessment of Impacts of Hydro-project Balsa Superior on Economic 
Activities in the Canton San Ramon de Alajuela, Costa Rica. 

02.07 Svend Minderhoud: Technological Performance in Indonesian Paper Industry. A case 
study. 

02.08 Mi~am Pronk: Sustainable Building Systems for Low-cost Housing in Guayaquil, 
Ecuador. 

02.09 Thijs Gilde: "Save Water"- An assessment of the major causes of non-revenue water in 
the drinking water distribution system of SEMAPA in Cochabamba, Bolivia. 

02.10 Mark van Stiphout: What are the costs of wetland pollution? Integrating the 
environmental effect chain and the total economic value for a coastal wetland in Ghana. 

02.11 Rick Boellaard: Op weg naar ontwikkeling.CFAR-Kasangulu, Zarre. 

02.12 Petra Hofman: The effects of the Formalization of Urban Informal Property on the 
Quality of low-Income Housing in Lima, Peru. Problems and Solutions. 

02.13 lssmaTI Nnafie: Internet cafes in Dar es Salaam: Problems and Opportunities. 
Recommendations fore Think Tank Tanzania. 

02.14 Loek Daemen: The Socio-Economic Effects of Road Maintenance in lringa Rural and 
Mufindi Districts, Tanzania. An explorative case study into the input-functions for the 
calculation of maintainable core-networks. 

02.15 Christian Rademaker: Anti-Seismic Information Transfer. Assessment of a more 
appropriate information transfer method for implementing anti-seismic construction 
solutions in El Salvador. 

M.Sc. Theses in Technology and Development Studies: 2003 

03.01 Maartje van Dalen: Role and Performance of the Indonesian Construction Sector. 

03.02 Wouter Zegwaard: Distance Learning Solutions to Bottlenecks in Indonesian Education. 

03.03 Dennis Bours: The dissemination of amorphous solar PV panels for rural households in 
the Manaus region, Amazonas, Brasil. 

03.04 Henri Heine: Cleaner Production in Industry: Measurement of the total energy saving 
potential and cost saving potential of small and medium enterprises in the plastic 
industry in Santiago, Chile. 

03.05 Ursula Kirchholtes: The important Crops of Andalusia in relation to Super Absorbent 
Polymers. Spain. 

03.06 Carin Bouwman: Wrestling with Development: "Arriving where we started?" A structured 
overview and analysis of 177 TDS MSc research projects in developing countries: their 
characteristics, goals and development relevance. 

03.07 Ellen Geurts: South African development plans and the performance of South African 
construction industry: Constraints of small emerging contractors in the city of Tshwane. 

03.08 Bram Saeijs: Science Parks in South Africa: Characteristics and Analysis of Success 
Factors. A preliminary method for potential success ranking of science parks. 
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03.09 Saskia Dalman: Measurement of sustainability of primary schools in rural areas in South 
Africa. Development of a tool to measure the sustainability of the Thulani Primary 
school, Limpopo Provine, South Africa. 

03.1 O Bernadette Huizinga: A roof over your head. A Quatitative Housing Need Assessment 
for Tanzania. 

03.11 Marloes Kerklaan: Possibilities for development co-operation between developing 
countries and the Eindhoven University of Technology. An instrument for project 
appraisal and an analysis of development co-operation projects. 

03.12 Mark Vlok: Flood Risk Reduction Strategies: Recommendations for flood risk reduction 
in the Limoncito watershed in Puerto Limon, Costa Rica. 

03.13 Jimmy Murli: Diffusion of Technology from University to Manufacturing Firms in Kerala, 
India. 

03.14 Tijs den Uijl: Values of Cultural Heritage: Identification of a Cultural Heritage Building 
Rehabilitation Methodology applied in the Case of the Convent Santa Catalina of 
Collpaciaco, Bolivia. 

M. Sc. Theses In Technology and Development Studies: 2004 

04.01 Saskia Ruijsink: Urban upgrading needs in an informal settlement in Dar es 
Salaam, Tanzania. An analysis based upon the interaction between urban space and 
the people's livelihood strategy, the case of Keko Magurumbasi A. 

04.02 Moniek Vulink: Technology Transfer in the Construction industry of Ghana. Human 
resource development through international collaboration between foreign and local 
contractors in the Greater Accra region. 

04.03 Jaap Bosch: Improvement Possibilities for refugee Shelters; a case study in Mtendeli 
Refugee Camp, Northwest Tanzania. 

04.04 Maarten van Oosterhout: Adoption and Diffusion of Natural Gas in the Small-scale 
Rural Industry of Bolivia. The cases of the Stucco Sector and the Chicha Sector in 
Cochabamba. 

04.05 Marieke Pluk: Economic growth and the environment in developing countries. The 
case of cement consumption and related carbon dioxide emissions in the construction 
industry in Chile. 

04.06 Anja Kuijsters: Environmental response of the Chilean building Sector. Efforts and 
constraints towards environmental building practices in the Santiago Metropolitan 
Region. 

04.07 Tom Siebeling: A Novel Approach to Innovation Processes in Community Driven 
Projects: How an extended Learning Selection model explains the success of 
SEIDET, an educational community development project in rural South Africa. 

04.08 Matsen Jorritsma/Koen van Noorden: Sustainable implementation of wind pump 
projects in T ASAF supported villages. Preconditions and major policy guidelines for 
Tanzania Social Action Fund. 

04.09 Rudy Honings: The Improvement of Wheelchair Provision for People with a disability 
in Northern Thailand. A study on constraints in assistive technology services. 

04.10 Jessica Curta: Renovation in developing countries. The development of a decision 
support tool to stimulate renovation. A case study to characteristics, constraints and 
solutions to renovation projects in Paramaribo. Surinam. 
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04.11 Marloes Reinink: Sustainable School Design Tool. Integrating sustainability into the 
design and design process of primary and secondary schools in poverty-stricken 
areas of South Africa. 

04.12 Jouke Boorsma: Analysis and Improvement of (Domestic) Liquid Waste Systems and 
their Impacts in the Region of Bais City, Philippines. 

04.13 Wouter Houet: Facilitation of Social Housing Delivery in Urban South Africa. 
Investigation into the role and power of local government regarding the formulation 
and implementation of social housing policies in case studies Tshwane and 
Ekurhuleni. 

04.14 Pieter Habets: Social Rental Housing in Costa Rica. The possibilities and constraints 
for the adoption and implementation of social rental housing for low-to-middle income 
groups, within the institutional framework of Costa Rica. 

If you would like to receive a copy of one of the above indicated M.Sc. theses, please contact: 

Department of Technology and Development Studies 
Eindhoven University of Technology 
M.Sc. research co-ordinator 
Mrs Dr.Ir. E.L.C. Van Egmond 
DG 1.02 
PO Box513 
5600 MB Eindhoven 
The Netherlands 
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