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I entered the Architectural Engineering graduation 
studio with a fascination for the combination of tech-
nology and architecture. I wanted to combine this 
themes in my graduation project and although I was 
not sure what my focus would exactly be, I was inter-
ested in modular building, flexible or communal living 
spaces, materialisation and circularity. 

In my graduation project I combined this themes 
along the way by doing researching into materials 
and implementing them in a meaningful way into the 
context of the project in Bandung, Indonesia. 

As concrete is a main building material in Indone-
sia and as it is directly and indirectly is polluting 
the environment, I researched alternative materials 
as a substitute for concrete. This alternatives that I 
researched are the starting point of my project and 
can be a start of a circular building economy in the 
self-build environment of Cigondewah, a Kampung in 
Bandung, Indonesia. The materialisation and circu-
larity became my personal fascination throughout the 
graduation project. 

Although I started of my research semester with the 
idea to develop a building system (Make of the AE 
studio), I became interested in the building material 
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flows of the kampung and the process of building in 
an informal settlement. Subsequently, my focus shift-
ed from a production focus towards understanding 
the flows of materials and needs in the kampung for 
a better building economy. Besides, I wanted to pro-
mote a circular economy. Therefore I switched my 
main research topic into a material research and be-
sides I researched the current way the kampung is 
functioning, including the materials they use and the 
ways the people currently build. I also researched the 
role of the architect in the self-built environment by 
looking into multiple case studies. 

The three different parts of research concluded in a 
proposal to make a small low-tech factory to produce 
new building materials from agricultural waste and 
other biobased materials, combined with housing to 
include a prototype. This results in a combined work-
ing and living environment which is common in the 
informal environment. On a bigger scale this research 
developed into a proposal for a circular building ma-
terial economy, improving the current building method 
in the kampung and beyond. However, to implement 
this I did have to think about the concequences it 
would have for the current building (material) econ-
omy. 

The material flow
 from agricultural waste into building blocks

    collecting		  sorting	                   making	  	 drying                          trading		        educating                 providing	                   living



The Architectural Engineering graduation studio has 
a focus on new technologies, and tries improve so-
cial issues with architectural design. Focus areas of 
the studio are digital manufacturing, product design, 
material research, circular economy design, building, 
physics, structural mechanincs and computational 
modelling 1. 

Of course one project can’t cover all the focus areas 
of a studio. This project in Cigondewah, Bandung, 
one of the three contexts of the Architectural Engi-
neering graduation studio, focusses mainly on mate-
rial research and circular economy design, but also a 
bit on product design as I design a ‘toolbox of build-
ing products’ for the inhabitants to build their houses 
by themselves. 

The studio’s location in Bandung  is intertwined with 
the project ‘the Fashion Village Lab’ of my tutor Mo 
Smit. The working and living environment of the urban 
kampung is important both in Mo’s project as well as 
my graduation project. Although focussed on differ-
ent economies (building economy vs. textile econo-
my), both projects share the interest into ecological 
preservation, economic growth with decentralized 
production and the collective engagement.

The Architectural Engineering studio also makes a di-
vision in the fascination topics, being either make, 
flow or use. Although the original intention to make 
a prefabricated building system would clearly be 
categorized under the Make, the final fascination 
researching the circular economy is typically a Flow 
topic. 

Personally, I consider my graduation project a com-
bination of Make and Flow. On the one hand the 
building materials are completely degradable and the 
cycles are closed loops, but on the other hand I do 
develop a new way of building in the kampung with 
still a certain degree of prefabrication and easy to 
handle elements for in the self-built environment. 

The Architectural Engineering graduation studio is 
divided into two parts: the thematic research in the 
first semester and the design in the second semes-
ter. Personally, I do like that approach and although 
I usually merge the two parts earlier in the design 
process, it did work out quite well for me. To dive into 
the research part and to discover the subject was a 
good way to start, although I had difficulties with nar-
rowing down my thematic research topic. Finding that 
specific fascination was harder than I expected. The 
pre-fabricated elements that I started with as fascina-
tion turned into a fascination for materialisation and 
a circular building economy - but combining this two 
this is also about detailing and being able to take the 
building apart again.

The shift from research to design right before and 
after the P2 phase proofed to be difficult, as I got 
very focused in the material research. I struggled to 
also research the site, typologies , building process-
es and building methods. To make this topics more 
clear to myself, I decided to make another research 
report - a longer one with more topics and a lot of 
illustrations.  

Although I had the functions of my programme at the 
P2, I had for a long time not really an idea or feeling 
of how much space this building needed. The flows 
and materials of the research were largely conceptual 
and although this indicated the materialization of my 
project, I still had to calculate the actual production 
in- and output. What impact can the building have 
on the scale of Cigondewah? How much can be pro-
duced in this small scale ‘factory’? What does the 
material choice have for impact on the LCA of the 
building - how much better for the environment is the 
building system? 
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1. EMMA feedback and assessment tool, August 2017 



Design Question:

How to transform Cigondewah’s current (building) material flows 
into locally managed circular material flows, taking into account 
the (housing) needs of Cigondewah in an appropiate and sustai-

nable manner?

Part I
introduction 

Part II
methodology

Part III
current situation

Part IV
potential situation

building process

Part V
potential situation
building materials

Part VI
conclusion and discussion

Design

context

current housing 
situation

current materials

local technique

-amounts
-prices
-flows/supply

potential 
housing situation

case studies

potential materials

material study

properties

LCA
(life cycle assessment)

materials
flows

Results 

local building 

-structural
 implications

buildingtechniques

-self built 
-community built
-governmental

-wood/bamboo
-rammed earth

-strength
-density
-lifespan
-fire/UV/water 
 resistance
-renewability

preconditions design technique selection material selection

programme / brief / list of requirements

-target group 

Part VII
Program

reinventing communal housing

Part VIII
Context

reinventing vernacular principles

Part IX
Building Technology

reinventing craftsmanship

Design

programme / list 
of requirements

technical program

easy to build functional program
-building ‘package’
    * foundation
    * columns
    * beams
    * floor
    * roof 
    * openings
    * walls

climate 

Climate design

urban tissue 

building technology

material
properties 

LCA
(life cycle assessment)

aesthatically nice
building system

-housing
-storage
-working
-drying bricks
-shop  
-workshop 

typology

-cohousing
- living and 
working en-
vironment
- strong 
community
bond 

-scale
- rhythm

-easy to 
handle
*weight
*size- amount of 

ventilation
- indoor temp. 
- daylight
- structural 
strength
- sound isolation

- rain
- wind
- sun 
- temperature
- best building 
orientation
-vernacular 

self-sustaining 

-water collecting
- biocompost 
toilet 
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Since 2014 more than half of the worldwide population 
lives in cities, and this is expected to increase up to 66% 
in 2050. During the next two decades, the urban popula-
tion of the world’s poorest regions - including South Asia 
- is expected to double. Also Indonesia struggles with the 
enormous amounts of people coming to the cities in search 
for a better life. Over the last few decades, Indonesia has 
been experiencing high economic growth and people left 
the countryside in search for work in factories. Country 
wide there was already a backlog of 11.4 million houses 
in 2015 and there is an additional need for 800,000 new 
houses annually. Although from an official point of view In-
donesian informal settlements - called Kampungs  - are 
no slums, there most definitely are similarities. Many urban 
kampungs have problems with the durability of dwellings, 
overcrowded dwellings and lack of drinking water and san-
itation.

In this project, the main emphasis is placed on the trans-
formation of the building industry and the building process, 
as well as the building materials and its production cycle. 
The current building practise in Indonesia is a very linear 
process, in which a building is constructed by unskilled 
workers on site from (reinforced) concrete and red fired 
clay bricks. After the lifespan of the building it is demol-
ished and materials are re-used or end up on a landfill. 
With a relatively short lifespan of the slum buildings due to 
their low building quality, this building practise is respon-
sible for up to half of the waste that ends up in landfills. 
The highly polluting materials used in the building process 
do influence the living environment of the slum inhabitants 
both directly and indirectly with pollution.

Transforming this industry into a sustainable and circu-
lar industry using wood, bamboo and agricultural waste 
streams to produce building materials has the potential to 
provide better housing quality. Besides, it  does less harm 
to the living environment, gives an economic boost to the 
self-built environment, creates jobs, and it promotes a con-
sciousness of sustainability. Useful local agricultural waste 
streams in Indonesia include wood chips and sawdust, 
cassava waste, rice husks, corncobs, coconut fibres, ba-

gasse and palm oil waste. 

The intention of this project is to develop a suitable building 
system that opts for the use of alternative building materi-
als in support of better structures, less construction- and 
demolition waste and a healthier living environment. It is not 
a measure to solve the construction and demolition waste 
problem in its core essence, but merely a method to moti-
vate the local community to care more about their environ-
ment and introduce a different approach to materials and 
waste in their day to day life. It is a way of experimenting 
with new or less respected materials within a strong struc-
tural framework and it showcases the potentials of the ma-
terials in the specific environment. The building system will 
form the basis for a business model for a circular building 
material economy in Cigondewah, focussed on replacing 
the current building methods with reinforced concrete and 
bricks. 

Besides, the use of agricultural waste streams to pro-
duce building materials creates an additional income 
for the farmers. This can also perserve the value of 
agricultural fields and perserves the openness of rice 
fields and gardens in the densification of the city. 

As there are informal settlements all around the 
world, this research might be useful to see it as a way 
the people in this areas can be empowered. Most 
slums already have a big informal economy and with 
a higher building quality and a higher possible den-
sity due to taller structures, the spare land can be 
saved or gained back to be social places, giving the 
area an higher value and better living conditions. The 
proposed small scale building material factory can 
increase the economic activities in the area, being 
beneficial to the slum inhabitants. 

Transforming the informal settlements into circular 
settlements, they become sustainable instead of 
polluting. The living quality of the slums thereby can 
increase and the slums become healthier environ-
ments. The raised awereness about the inhabiant’s 
own influence on their living environment can have an 
impact on how they deal with their waste. The project 
tries to eliminate pollution from the urban areas. 



Population growth in Bandung
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The United Nations Sustainable 
development goals 

On September 25th 2015, countries 
adopted a set of goals to end pov-
erty, protect the planet and ensure 
prosperity for all as part of a new 
sustainable development agenda. 
Each goal has specific targets to 
be achieved over the next 15 years.  
For the goals to be reached, every-
one needs to do their part: govern-
ments, the private sector and the 
civil society. 
Also this project sets goals to pro-

vide better quality of living and 
buildings and in the mean time 
protect the planet and ensure 
prosperity. 

The proposed little building ma-
terial factory fights poverty by 
providing work in the kampung.  
It also makes sure the kampung 
gets a little less dependent on 
the textile industry which heav-
ily affects the environment. It is 
financially benificial if the kam-
pung gets more independant as 
the textile factories might move to 

cheaper areas in the future. Being 
very dependant of them makes the 
future for the kampung inhabitants 
unsure. The factory provides de-
cent work and economic growth in 
the area. 

The adjecent food- and production 
gardens provide the kampung with 
food and building materials as well  
as with a water buffer (resiliant city).  
The gardens in combination with the 
workshops try to rais awareness for 
a responsible consumption and pro-
duction. 



Inside the building there is proper 
sanitation, the water storage and 
Nazava filtres provide the inhabit-
ants with clean water and the bio-
gas toilets provide the building with 
affordable and clean energy. 

Of course all this sustainable devel-
opment goals are intertwined. The 
main aim of this project therefore 
stays goal 11: create sustainable 
cities and communites. The project 
provides a startingpoint to develop 
sustainable cities and communities 
- like the traditional kampungs were.



05 ENCOUNTERED ETHI-
CAL ISSUES AND DILAMMAS IN 
THE RESEARCH, DESIGN PRO-
CESS AND POTENTIAL APPLI-
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PRACTICE 

Although my graduation project is quite a small interven-
tion, it has big implications for the building economy as it 
proposes a change towards a circular economy. This not 
only means the building materials will become different, 
but also the current building economy will be affected. The 
current market will run out of work and has to be adapted 
to the new system. Work in the traditional places will be 
lost, and work in new places will be created. Of course this 
transition will be difficult and even harder to justify to the 
established economy and companies related to it. 

However, there are parts of the current economy that can 
be maintained in a slightly different function. For example 
the current building material shops can be tranformed from 
a linear material provider towards a recycle point of building 
elements where people can buy new products as well as 
bring back their used materials, no matter if they are worn 
out or if they can be re-purposed in another building. From 
the material shops this returned products can be either 
used as fertilizer on the fields or they can be sold as sec-
ondhand products, making the building system even more 
available for the lowest incomes.

Also, the project hopefully encourages farmers to stay in 
their profession. The farmland gets more value as also the 
residu is getting a purpose and creates income. Farmland 
therefore gets valued more and will be protected for their 
existance in the outskirts of the city, like Cigondewah. This 
farmland is also very important for the livability and resil-
ience of the city. 

In my research, the first dilemma I came across is to 
choose the right materials for my project. I concluded that 
the most sustainable materials are the regenerative (grow-
ing) materials, meaning there is no mining involved at all. 
However, this materials are very unestablised and there is 
needed a lot of extra research in the production process 
and to assure the quality of the product. Also the produc-
tion currently requires a very strictly controlled environment.  
As my project is situated in a self-built environment without 
a lot of (HVAC) technology, it would be very unlikely this 
would succeed. Therefore I had to decide against materi-
als like Mycelium and I chose for Hempcrete. Even though 
lime grout needs to be mined for the material, it can be 

produced from local available materials and therefore the 
eco-costs are low. However, it would be preferable that the 
proposed factory can switch to a material like Mycelium 
once this material is developed further. 

Using regenerative materials does possibly reduce the 
lifespan of the building. However, with the right building de-
sign and good construction quality, the buildings are likely 
to last easily as long as the average lifespan of buildings 
in the relatively rapid changing kampung environment. Be-
sides, the building system should make it possible to re-
use the parts like the wooden columns and beams that are 
still good. 

This is leading to the third issue I came across with my re-
search: using wood massively will cause problems as 
it is growing slower than we use it. There needs to be 
invested a lot in replanting trees, and healty, certified 
plantations where it is assured they do replant. The 
same accounts for bamboo, in case bamboo is used. 
To be sure to overcome this issue there has to be a 
govenmental ruling or law to replant trees and there 
must be made sure this rules will be implemented. 
This might be an obstacle as corruption is relatively 
common in some Indonesian areas.  


