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    Open burning for the clearing of agricultural land is frequent in 

many countries in Asia especially in South East Asia. Generally, over 

the dry season after the harvest period, the open burning of rice straws 

intensified, which contribute significantly to environmental pollution. In-

tensive waste combustion may accelerate the formation of the brown 

cloud, which affects the local air quality, atmospheric visibility, and 
global environment. Therefore the disposal of vast amount of rice straw 

in places where rice is the major commodity will be a serious problem. 

Several ideas for the use of straw were developed but the prospect 

of executing hose ideas is uncertain because of the economic con-

straints. 

 This study has an interest in the contribution of design disci-

pline towards the environmental issue that is currently taking place. 

This research examines how sustainable initiative in design practice 

can contribute to tackling the environmental issue and in particular uti-

lize the rice straw residue as a potential future material for sustainable 

community development through creative sustainability design think-

ing. Furthermore, the study will select a particular location in Yogyakar-

ta region, Indonesia. To do so, a literature review provides a theoretical 
framework  such as; history of rice plantation in Indonesia, the current 
situation of crop residue, open burning activity, and the existing innova-

tion around the world towards rice straw exploration. In design theory, 
theoretical framework is needed such as in Sustainable Design, Social 

Innovation Design, Systemic Design and Community-Centered Design 
as well as interview local stakeholders to gather the collective insight 

towards the initiative for utilizing the rice straw residue within the select-

ed community.

Keywords  

rice straw, bio-materials, bio-design, sustainable design, social innovation 

design, systemic design, community-centered design, chemarts, circular 

economy.
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 Southeast Asia (SEA), including Indonesia, is one of the key players in 

rice production due to their tropical atmosphere. Therefore, this position on 

the globe generates fertile soil for the rice plantation that also influence the cu-

linary culture, which has developed through the long tradition. Syuaib (2016) 

explains that rice is the leading staple food for 80% of the residents and has 

become the primary income for the grass-root farmers; therefore, paddy is 

one of the most important food crops grown in Indonesia. However, the agri-

culture situation becomes critical when the urbanization come into existence 

which brings the global momentum called ‘Green Revolution’ implemented 

by Indonesian Government to be able to secure food sufficiency and increase 
the economy in agriculture sectors (Syuaib, 2016). The ‘Green Revolution’ 

program was established in the late ’60s when the government urged the 

farmers to cultivate particular paddy’s species and strictly forbid other species 

which had long been locally grown. Within the revolution, the government en-

courages farmers to increase the amount of chemical fertilizer to succeed in 

increasing agricultural productivity (Syuaib, 2016).  This revolution completely 

changed the situation of the rice production system in Indonesia from diverse 

grass-roots farming into monoculture industrial plantation. As a result of the 

revolution, farmers need to deal with water and soil pollution, land erosion, 

loss of biodiversity, and furthermore the agriculture residue which brings an-

other domino effect of crop burning activity.

 Recently, The Atmospheric Environment Journal also addressed tre-

mendous agricultural crop production in SEA. The journal reported that ag-

riculture activity generates enormous amount of crop residues including the 

rice straws that are commonly burned in the field to quickly clear the land for 
the next crop planting (Oanth et al. 2018, p. 163). The Crop Residue Open 

Burning (CROB) not only implemented for clearing land but has also become 

the most effective way to dissolve agriculture residue after the harvest period 
and has been practiced for decades (Kanabkaew and Oanh, 2011). The in-

tensive burning of agricultural residue in Indonesia substantially contribute to 

the formation of the Atmospheric Brown Cloud that affects local air quality, at-
mospheric visibility and earth climate (Oanth et al., 2018). The United Nations 

Population Fund (UNFPA) data records approximately until 2035, Indonesia 

can expect its population to increase 28 percent from the current number. 

Java Island’s population, where the majority of the rice fields are located, are 
expected to reach 78 percent in 2035 (Jones, 2010).

 Therefore, the disposal of this vast amount of rice straw residue will be 

a severe problem in areas where rice is the primary agricultural product. Some 

previous innovations have been developed, where rice straw is used for soil 

incorporation, animal feed, and biofuel (Han & Anderson, 1974). Currently, 

within modern technology and advanced knowledge, it seems that the col-

laboration between disciplines can contribute to create the innovations for the 

rice straw residue. Some of the earlier innovations come from various sectors 

started from the local grassroots movement to the start-up companies within 

the SEA countries. The awareness of this issue has also grown an essential 

topic in educational level. Recently, the Swedish home furnishing company, 

IKEA, launched a project to focus on the issue of crop residue open burning 

in India within their innovative design collection. 

 The changing environment and the crisis of product culture will urge 

designers to adopt a new design ethic; address the value of design which 

contributes to the survival of humankind (Balcioglu & Rams, 1998). Thus, the 

design discipline with Sustainable Design ethic may potentially become one of 

the leading disciplines to tackle the environment towards a better future. The 

term Sustainable Design is related to a triple-bottom-line value such as the 

present ecological, societal, and economical needs without compromising 

these values for future generations. Walker (2006) defines the term of rethink-

ing material culture as a significant shift of notion for the designer to deal with 
many contemporary issues such as environmental degradation and social 

disparity. Moreover, Walker elaborates further that designers may significantly 
contribute to creating the alternative yet innovative solution through design 

development. The intention to embed sustainable design and to incorporate 

all stakeholders in design practice also requires a new understanding of social 
innovayion design, systemic design, and community centered design. 

 Thus far, this study has an interest in the contribution of design disci-

pline towards the environmental issue that is currently taking place focusing 

on the designer’s contribution to the utilization of rice straw as an agriculture 

residue in Indonesia. The study will start with a literature review on the rice 

straw, the current situation of crop residue open burning activity, theoritical 

design framework, the existing innovation around the world, prototyping the 

initiative while conducts interviews with potential vital players. Furthermore, 

the discussion and the implication chapter will follow. 
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 In order to conduct a research based on the general research ques-

tion above, there are two possibilities on the methodology that is capable of 

approaching that question, which is Literature Framework and Applied Re-

search which elaborate more on:

 

 

 

 Literature framework material is needed as background knowledge 

for the writer to understand the fundamental definition or previous research 
that has been done and also in the relevance to the topic towards global is-

sues. The theoretical studies that will be used mainly focus on design for the 

climate, such as; re-assessing ‘good’ design and re-thinking material culture. 

Another theoretical studies will highlight the evolution of sustainable design; 

socio-innovation design and community-centered design. Furthermore, the 

study will follow with desktop research and interviews for previous innovations 

that utilize the potential of rice straw residue and the stakeholders point of 

view in rice production system. The evaluation from it will become a valuable 

insight for the writer to generate new initiatives in design practice for sustain-

ability under the chosen issue of rice straw residue in Indonesia.
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 Designers could recognize and found alternative ways to strengthen 

sustainable development through the study of emerging innovations focused 

on the sustainability approach and the willingness to recognize the potency of 

rice straw residue itself. Therefore, this study examines and highlights these 

possibilities by answering the following questions: 

 

 Thus, the results of this research might explain the current condition 

of rice straw residue and the impact at local community and also become a 

significant contribution for designers to apply design practice for sustainability 
and enhance the collaboration between multi-disciplines in order to utilize the 

potential of rice straw residue as a future material which would be beneficial 
for local community and also to strengthen the capability to reduce carbon 

footprint towards circular economy.
1
.3

 R
E

S
E

A
R

C
H

 M
E

T
H

O
D

O
L

O
G

Y

* Literature Framework is part of preliminary investigation  

that reveals the system of rice production that leads to 

the creation of rice straw residue as a consequence of the 
agriculture activity. The methods that followed up would 

be a literature review and literature analyses (Muratovski, 

2016).

* Applied Research include practice-based research and 

action research which gather the collective data and com-

pile  into an initiative suggestion addressing a particular 

problem in the specific context led by the researcher. The 
methods that followed up with are interviewing the stake-

holders, observation, design thinking practice, and sys-

tem thinking  analyses (Muratovski, 2016). 

The main questions of this research:

1. What are the constitutive elements of the current sys-

tem in Indonesia, which rice production starts to produce 

the residue, and how is it handled?

2. How can sustainable design /design for sustainability 

contribute to tackling the rice straw residue issue as a po-

tential future material for the local community? 

The main objectives of this research are as follows:

1.To layout the potential and the challenge of rice straw 

residue as a future material for sustainable development.

2. To propose ways in which design could contribute to 

enhance or alleviate challenges. 
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 The history of agriculture in Indonesia dates back to 3000 BCE, where 

the evidence of wild rice cultivation was found on Sulawesi. In Java and Bali, 

Hinduism and Buddhism influence the earlier cultivation activity, such as the 
presence of the ancient rice goddess named Dewi Sri (Suwardi, 2013). Back 

in those days, the harvest activity was mostly celebrated as an essential fes-

tival, which includes several other rituals such as dancing and poetry reading. 

The harvest festival and the plantation activity can be traced back to the relief 

of the temple walls both in Prambanan and Borobudur Temple. 

 Moreover, from the 7th century, ancient local kingdoms such as Sri-

wijaya and Majapahit Kingdom were among the earliest elites to make global 

agriculture trade with other empires in India, China, the Middle East, and the 

Europeans. In the 16th century, Portuguese were the earliest Europeans who 

visited the archipelago and introduced rice to the Europeans noble family 

(Taylor, 2003). Later, Dutch East India Company (VOC) arrived in the Indonesia 

archipelago in the early 17th century to monopolize the spice and agriculture 

commodity trade and also established agriculture plantation in Java. In the 

mid 19th century, they implemented cultuurstelsel that enforced a cultivation 

system to boost the agricultural production for exporting the crops as an 

economic engine for them. Indonesian historians refer to that labor-intensive 

activity as Tanam Paksa / Enforced Planting (Bosma, 2013).

Figure 01. Indonesia in World Map. 

 In 1942, Indonesian Archipelago once again fell under the other col-

ony regimen of The Japanese Empire which marked as the hardship era, 

when scarcity and famine happened throughout the island as a consequence 
of war. The Japanese empire attempted to increase the agriculture sector to 

meet the primary demand for food (Shigeru, 2000). 17th August 1945, Indo-

nesia declared its independence as a Republic and became a member of the 

United Nations Food and Agriculture Organization (FAO) while then Indonesia 

tried to develop post-war farming sectors such as a transmigration scheme 

that transfers landless farmers from populated Java to the less-populated 

islands such as Sumatra, Kalimantan, and Sulawesi(Adhiati & Bobsien, 2001). 

 Therefore, rice production in Indonesian Archipelago is constantly 

changing following the influence that came from external factors. From the 
early days, Indonesian agriculture started with the organic plantation that 

implements crop rotation were different kinds of plants are cultivated in the 
same region to obtain soil nutrients and minimize soil erosion (Triberti et al., 

2016). Then, in the mid 20th century, the agriculture system changed to the 

enforcement planting as part of the colonization followed by the Green Rev-

olution or a Third Agricultural Revolution, particularly in third world countries 

such as Indonesia, which will further discuss in The Rapid Conversion of Ag-

riculture Grass Roots Field to Industrial Field sub-chapter.

Figure 02. Low relief at the Borobudur.
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Figure 03. Rice Yields Map: Average paddy rice yields, measured in tonnes per hectare per year.

 Agriculture for Indonesia has been the backbone of its economy for a 

long time with 14% contribution in total gross domestic product (GDP) (FAO, 

2018). Rice is one example of the primary staple food crop with a steady 

increase in annual production, which makes Indonesia the third-largest rice 

producer in the world. Moreover, the agricultural sector plays a vital role as 

the second most significant source of employment, especially in the coun-

try’s rural areas. In 2012, the agricultural sector employed about 49 million 

workers in Indonesia, contributing to 41 percent of the country’s total work-

force. Nearly half of the Indonesians are directly or indirectly working–either 

as grassroots or commercial plantation work farmers in agriculture (Syuaib, 

2016). Indonesian grass-root farming models that were primarily family-based 

or smallholder agriculture, small-scale resources with subsistence crops, and 

conventional (non-mechanized) management quickly change due to the rapid 
industrialization in order to avoid stagnant pace of agricultural growth.

 Despite the tremendous economic resources and increasing demand 

in the development of the agricultural sector, the land capacity, and sustain-

ability of agriculture in Indonesia remained challenging in which this develop-

ment also affects the nation’s total land used area, which serves as agricultur-
al production land. Drawing on Indonesia’s land-use capabilities, almost 30% 

(56.5  million  ha )  of  land  (wetland,  uplands,  estate  plantings,  and 

meadows) has been classified as agricultural land; almost 54% (102.3 million 
ha) is woodland (permanent, industrial forests); while residential and urban 

development areas account for approximately 5%. Within 56.5 million hect-

ares, 22.4 million hectares are estate planting area, 17.2 million hectares are 

dryland, and 8 million hectares are wetland (paddy), in which 4,4 million hect-

ares (550 percent) are irrigated paddy field (Syuaib, 2016).  

 The United Nations data shows that Indonesia is the world’s fourth 

most populous nation after China, India, and the United States. Its popula-

tion is currently around 250 million (BPS, 2015) and is projected to grow by 

around 1.45 percent annually. The situation when the growth of the popula-

tion is in a higher number challenges all stakeholders to promote sustainable 

development. Currently, the land usage is changing due to rapid urbanization 

and an increasing amount of mega-cities, industrial settlement, and also to 

be able to reach food security and export demands. The Indonesian Gov-

ernment, together with farmers and agriculture players continue to develop 

agriculture for economic growth. Therefore, all stakeholders should be aware 

of protecting the environment by reducing pressure on land carrying capacity 

and agricultural by-products that are occurring after the harvest time. Both 

the state and the public sector need to strengthen their capacity to invest in 

human development, fight poverty, and protect the environment and build a 
foundation for future sustainable development (Syuaib, 2016).

Figure 04. Rice Yields Chart: Average paddy rice yields, measured in tonnes per hectare per year in Indonesia.
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 In the last four decades, where commercialization, industrialization, 

and urbanization is in a rapid pace of development affect the significant 
changes in agricultural production systems from the grassroots field to the 
industrial field. In some Indonesian areas particularly Java as the most popu-

lous island, the overall density percentage is predicted to increase from 1,068 

per sq.km. in 2010, which then the development of agricultural methods in-

tended to keep pace with population growth, to 1,304 per sq. km. in 2035 
(Jones, 2010). The island of Java is known s the center of farming for itsfertile 

and viable soil, and is regarded as the most extensive rice production facility  

in the region (Syuaib, 2016). Therefore, agricultural yields were increased, 

followed by a massive production of crop residues annually, to ensure food 

security for more than 600 million people and to fulfill export demand (Oanh 
et al., 2018).

 The agriculture in Indonesia has always varied throughout history from 

shifting cultivation farming to intensive farming, rain-fed to intensively irrigat-

ed paddy fields, from permaculture to monoculture farming, from small-scale 
farming to large-scale commercial farming (Syuaib, 2016). Nearing the end 

of 1960’s, the Green Revolution plan affected the changing production sys-

tem, when the use of modern technologies replaced conventional technolo-

gy through government incentives to increase efficiency in agriculture and to 
reach the goal of food self-sufficiency. The revolution adopted High-Yielding  

Figure 05. The percentage crop residue open burning are in Indonesia.

varieties  (HYVs),  which   closely  associated  with  hybridized seeds, the 
usage of chemical fertilizers, and agro-chemicals to dramatically increased 

production (Hazell, 2009).

 Thus, the revolution affected the ecosystem, the biodiversity of agri-
culture, land loss, and depletion of nutrients in the soil as a consequence of 
the long term and intensive pesticide implementation (Davies, 2003). More-

over, the task at present is to improve the quality of life of the increasing 
population while supporting economic growth and continuing agricultural 

development. The awareness to protect the environment is needed to bal-

ance the carrying capacity and also to conserve the environment and natural 

resources. Adjustment to the current condition in agricultural practices and 

action strategies are needed to develop agricultural practice towards a better 

sustainable future.  

Figure 06. The grassroot farmer in Indonesia.
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E  As a result of the excessive harvesting amount and the fact that the 

harvesting and processing system is primarily manual, rice harvesting gen-

erates a large amount of waste such as stalks, husks and hulls, and bran. 

The total volume of straw produced in 1976 was around 37.5 million tons, 

about 6.8 million tons of husk, and around 3 million tons of bran (Saono, S., 

& Sastrapradja, D., 1983). The term ‘crop residue open burning’ refers to 

open burning (CROB) of various types of biomass materials such as grass, 

crop residue, vegetation from the forest, and also municipal solid waste. The 

smoke from the CROB activity reported as one of the causes of cross-border 

haze problems in Southeast Asia. (Koe et al., 2001). Due to rapid urbaniza-

tion, often the open burning commonly also takes place in crowded areas 

where the smoke can affect the quality of air and harmful to human health. 
 

 The enormous amount of annual residue amount is derived from mas-

sive crop production using manual methods for harvesting and post-harvest 

processing. Agriculture also creates a vast amount of residues in Indonesia, 

which are usually burned after harvesting (Permadi & Oanh, 2013). The CROB 

practices closely linked to  conventional  slash  and  burn  shifting  cultivation 

Figure 07. Farmers in Malang, East Java belief that burning straw able to add soil nutrient.

(SBS), which is still done by local farmers from some areas of Indonesia. (Ket-

terings et al., 1999; Murdiyarso et al., 2005). The farmers believe that SBS ac-

tivity could enrich the soil, but also it could heat the soil, damage the structure 

of it, and eliminate the humid layer of organic materials (Sanchez et al., 2005). 

The Atmospheric Environment Journal also strengthen the investigation with 

a conjoined research that found regional farmers viewed CROB practices as 

the cheapest and easiest way of land clearing to prepare for the next season, 

and this open burning has been practiced for decades (Oanh, 2018).

 Indonesia becomes the dominant contributor of the total crop residue 

open burning emissions (33–42%) followed by Vietnam (15–25%), Myanmar 

(11–23%), Thailand (7–21%), the Philippines (8–12%) and Cambodia (1–2%) 

(BPS, 2016). Indonesian National Bureau of Statistics points out eight major 

crop types which include rice which are considered as a typical crop burned 

in the field (BPS, 2016). Figure 8 above, clearly shows that the crop open 
burning residue from rice contributes to more significant hazardous elements 
rather than other crop types. This data shows that Indonesia produce high 

emissions related to intensive crop production along with the crop residues, 

especially in Carbon Monoxide (CO). Consumer Product Safety of the United 

States explains that CO is an odorless and colorless substances, which is 

hard to be detected by human senses where people may not understand 

they are exposed to the substance. 

Figure 08. Total Annual Emissions of different species and shares by crop types, average over 2010-2015.
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 Rice straw is a rice by-product or residue after harvesting and sort-

ing the paddy. The International Rice Research Institute (IRRI) data shows 

that each kilo of milled rice generated approximately 0,7-1,4 kilograms of rice 

straw, depending on varieties, stubble height, and harvesting moisture levels. 

Uncompressed rice straw weighs between 70–80 kg / m3 and has a moisture 

content of approximately 15–18 percent. The massive amount of harvest and 

post-harvest activity generates an enormous amount of residues that consist 

of straw or stalks, husks or hulls, and bran. From the diagram above, rice 

straw is removed from the grains once the paddy has threshed, and husk and 

bran are produced in the milling phase.

 Rice Straw is part of Lignocellulosic Biomass (LCB), which is one of 

the most abundant bio-resources. The rice straw residue amounts to ap-

proximately up to 1.3 billion tonnes per year on a global yield scale. LCB can 

be found easily in almost all plant matter, including wood, grass, agricultural 

waste, and municipal solid waste (Baruah et al., 2018). Cellulose, hemicellu-

lose, and lignin are significant LCB components, but their compositions differ

Figure 09. Rice by products.

based on the type of plant, conditions of cultivation, and the age of the plant. 

The percentage of biologic polymers generally is lignin (15–20%), cellulose 

(40–50%), and hemicellulose (25–35%), strongly linked to each other by co-

valent and hydrogen bonds, creating a strongly recalcitrant structure. Lignin 

plays a crucial role in cell wall formation, which creates a highly bio-polymer 

structure resistant to solubilization. The resistance becomes a challenge for 

the isolation of the other bio-polymeric component cause it inhibiting the hy-

drolysis, such as for cellulose and hemicellulose (Sun S. et al., 2016).

 The complexity in the LCB resilient structure is the main bottleneck to 

utilize these abundant resources (Akhtar et al., 2016). Therefore, some exten-

sive research in biomass areas has already been done in the development of 

pretreatments such as the use of various techniques including mechanical, 
chemical, physical, and biological techniques, which are precisely tailored to 
the origin and intent of the biomaterial. (Baruah et al., 2018). Moreover, con-

sidering the amount of waste in global yield, there are urges for further study 

to understand the nature of rice straw to create added-value or simply way 

out of this abundant resource. While other research mainly focused on the 

conversion of biomass to biofuels, biogas, or feedstock, this research will 

further review and discuss the various pretreatment strategies currently being 

used in several companies and also an exploration in CHEMARTS.

Figure 10. Diagram illustration of pretreatment for lignocellulosic biomass.
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 LCB contains Cellulose, Hemicellulose and Lignin, together with other 

minor amounts of protein, ash, and pectin (Akhtar et al., 2016). Within the rice 

straw structure, cellulose is the central structural and integral part of LCB (Ku-

mar et al., 2017). It is soluble in solvents like ionic fluids (ILs) but it is insoluble 
in water unless it is very low or high in pH. (Liu et al., 2016). Cellulose’s unique 
properties, such as biocompatibility, stereo-regularity, hydrophilicity, and re-

active hydroxyls are a valuable asset to produce materials like fibers, films, 
composites, and fuel (Jedvert and Heinze, 2017). Moreover, hemicellulose is 

a second major element in LCB that due to their low levels of polymerization 

and non-crystalline nature, hemicellulose is easy to degrade to monosaccha-

rides makes this polymer commonly used for industrial applications such as 

drug carriers, hydrogels, and cosmetics (Farhat et al., 2017). Then, lignin is 

a three-dimensional cross-linked polymer that creates protecting boundaries 

for the cellulose and hemicellulose, which then affect the recalcitrancy in the 
lignocellulose (Xu and Ferdosian, 2017). From the table above, explain that 

high silicon content wears out components such as conveyors or grinders in 

processing machines and hampers livestock digestibility. The volatile matter 

content of rice straw is much lower than wood and much less than carbon. 

The amount of ash in rice straw is much lower than that in wood and oil. The 

high content of ash, alkaline, and potassium in combustors or boilers induces 

agglomeration, fouling, and melting. Therefore, the high content of ash, alkali, 

potassium may cause barriers in energy conversion.

Figure 11. Rice straw properties.

Figure 12. Ash properties in rice straw.

 The utilization of rice straw residue is closely related to the pretreat-

ment process, which becomes a significant step in the biorefinery process to 
provide for different purposes. The LCB does not cause chemical and bio-

logical degradation, which is known as biomass recalcitrance due to various 

factors, such as the crystalline cellulose structure, lignification, and structural 
heterogeneity and nature of the cell-wall elements (Guerriero et al., 2016). 

Furthermore, there are two types of rice straw management as shown in Fig-

ure 13, which are in-field management and off-field management, where off-
field management is followed by pretreatment processes such as physical, 
chemical, physicochemical, and biological. LCBs are chemical and biological 

breakdown resistant, classified as recalcitrance of biomass. Several factors, 
like the crystalline structure of cellulose, lignification, and the structural het-
erogeneity, are responsible for the recalcitrance of biomass that is required for 
valuable use of lignocellulosic feedstock (Guerriero et al., 2016). 

 Therefore, pretreatment is a vital method to converse the lignocel-

lulosic composition into sugar or any further polymer that may be useful for 

bioproducts and biofuels industry. Moreover, every pretreatment method from 

physical into biological methods has its pros and cons, which was thoroughly 

discussed further in many research journals on biomass chemistry. However, 

the efficiency of the cost, effectivity of the energy, and the impact on the envi-
ronment are not yet explored during the biorefinery approaches. Pretreatment 
is an essential step in the biorefinery cycle in this context. Throughout the 
pretreatment process, it will restructure the lignocellulose cause the break-

age of lignin wall, degradation of hemicellulose, reduction in crystallinity and 

degree of polymerization of cellulose (Loow et al., 2015; Chen et al., 2017) 

which could deconstruct the LCB which shown in figure 10. Baruah et al. 
2018 explain that a high level of crystallinity of cellulose and the resistant cov-

er of lignin creates the resilient structure of LCB.  The recalcitrant structure of 

lignocellulose has become disrupted throughout the pretreatment cycle and 

contributes to the degradation of lignin sheath, decreased chemical cellulose, 

and reduced crystallinity and the degree of cellulose polymerization (Loow et 

al. 2015; Chen et al. 2017). Over recent decades, many pretreatment strat-

egies have been developed to enhance the deconstruction of LCBs and can 

be classified, as shown on Figure 14. The choice of convenient depends on 
the type of LCBs used as the composition of cellulose, hemicellulose, and 

lignin differ among the several pretreatment processes (Dahadha et al., 2017). 
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Figure 13. . Rice Straw Management Figure 14. Flow chart diagram of pretreatment processes.
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 We face significant challenges related to industrial globalization, the 
environment, the national, transnational socio-economic inequality, and the 
rapid development of science and technology (Walker, 2006). Within our cul-

ture of consuming, currently in the market, we have plenty of choices for goods 

that may have the most affordable or convenient yet eye-catching character-
istics. However, on the other hand, those same products are destructing for 

the environment, contributing to unequal employment practices, damaging 
the local culture related to the price competitiveness and chain of distribution, 

and also ethically questionable in terms of supply chain and marketing. The 
World Commission on Environment and Development (WCED) published Our 

Common Future in 1987 (Brundtland Report) is the first moment to introduce 
the idea of sustainable development. The idea then coined the word sustain-

able development, defined as a sort of development that would encourage us 
to fulfill our current requirements in aspects that would not jeopardize future 
generations capacity to satisfy their requirements (WCED, 1987). Sustainable 
development then concerns three interlinked areas such as environmental 

protection, justice-social equity, and economic issues.

 The act of caring and respect for the natural environment, along with 

socio-economic security and social justice as part of the sustainable devel-

opment notion already exist in our society since a very long time ago. Walker 

(2006) defines this phenomenon as a sustainable myth in which the message 
is in between environmental and ethical, where changing behaviors are need-

ed in our society to avoid the cause of our destruction. Moreover, Vezzoli and 

Manzini (2008) address the role of social participants is needed in the pro-

duction-consumption system to take some practical actions towards environ-

mental sustainability quoted in ‘The term of production-consumption system 

refers to a complex social and technological system in which socio-culturally 

and economically available natural resources are transformed into a supply 

of products, services, and public goods that responds [...] to a demand of 

well-being in the given society. It is all a great interactive network among 
people (consumers/users), organisations (public institutions, private and so-

cial enterprises, civil society institutions) and territorial resources (natural and 
social capital, the input of production-consumption processes).’ 

 The definition of environmental sustainability by Vezzoli and Manzini 
(2008) refers to the condition of the planetary system where human activities

already cross the boundary, in which within our activities, it disturbs the natu-

ral cycles more than the resilience of the planetary system and also impover-

ish the natural capital for future generations. Vezzoli and Manzini (2008) also 

address the impact of human activities happens because of the population, 

the desire for improved quality of life, and also technology eco-efficiency. In 
order to reach environmental sustainability, Capra (2002) has a similar point 

of view that our ecological footprint must be lighter than the durability of the 

planetary boundaries. It is, therefore, necessary to reduce and decrease the 

operation of extraction, which depletes the environment and to emit practices 

that accumulate dangerous substances.

 Therefore, the transition towards sustainable development is vital in 

our near future where various opportunities will find a place and always inter-
relate with social, cultural, and technology innovation. To support sustainable 

development, the way of living in our shared society has to be changed not 

only by the consumption choices but also the definition of well-being, which 
considers the importance of context’s value, and environmental public goods. 

Active and aware citizens play an essential role in their capabilities to be part 

of recreating environmental quality in their community. Moreover, designer as 
part of an active citizen and as a potential change-maker may start the pro-

cess of transition with the observations and experimentations to be able to 

draw a roadmap for a better future (Vezzoli and Manzini, 2008).

Figure 15. Planetary Boundaries

3
.1

 D
E

S
IG

N
 F

O
R

 C
L

IM
A

T
E



33 34

 The need for a better standard of living at the beginning of the indus-

trial age while science and technology are evolving, creates plenty of devel-

opment opportunities in many sectors. This development challenge design 

practice to understand complex utilities in the manner of goods, liberalizing 

access to products, and increasing production while at the same time re-

ducing prices. The design role in this transition may change from the past 

characteristic as a form giver to be a set of partial contributions along with 

other social participants to a complex phenomena of social innovation. The 

approach on the production stage has moved from end-of-pipe solution to 

an innovation efforts that aim to reduce the environmental damage (Vezzoli 
and Manzini, 2008) support by Manzini (1994) that the focus of redesigning 

the existing products are insufficient while a drastic change in consumption 
pattern is needed.

 

 Margolin (1998), in the introduction of The Role of Product Design in 

Post-Industrial Society, remarked that design practice should be more com-

prehensive from serving manufactures to have a more proactive involvement 

toward the world’s situation. The designers must, therefore, be interested in 

addressing the environmental problem and engaging in constructive action; 

the designer must move from the second field of design to the fourth area of 
design where the Buchanan words have been quoted ‘[...] more and more 

concerned with exploring the role of design in sustaining, developing, and 

integrating human beings into broader ecological and cultural environments, 

shaping these environments when desirable and possible or adapting to them 

when necessary.‘ (Buchanan, 1992).

 Nevertheless, Vezzoli and  Manzini (2008) mention that designers can 

instead  contribute to seeking alternative approaches, products, and services 

that  improve and maintain our sustainable living conditions. The choices may 

have concern on closing the loop of the supply chain, solve a  particular prob-

lem and as an inclusive choice for the whole society. Walker (2006) shown the 

similar argument with Vezzoli and Manzini, which he explained that  designers 

potentially create  significant contributions by developing solutions  that chal-
lenge the  status quo, the earlier studies, and also to demonstrate  alternative 
possibilities, but  to  be able  to apply  this, designers need to  transform the 

education and practice to be able to develop new understandings of new 

notion of  ‘good’   design   in  product   aesthetics.  Walker  also  considered

aesthetics as primary objectives in itself. We must understand where the aes-

thetic meaning and decisions come because personal experience, recollec-

tion, conceptions of taste, and beauty norms are all sources.

 The environmental degradation and social disparity shown by plane-

tary boundaries diagram brought awareness to a broader audience that con-

temporary issues arises and is currently happening. Moreover, Walker (2006) 

also responded to this issue with the suggestion of rethinking the notion of 

material culture, especially in economically developed countries, which life 

cycle assessment also becomes a tool for some corporations and start-ups 

to evaluate the product longevity and the supply chain to be more circular or 

even close the loops.The similar argument from Vezzoli and Manzini (2008) 

defines that designer are one of the key players in material selection for a 
production cycle whether the designer aware of closing the loops of the life 

cycle, avoiding the non-toxic and harmless material or being ignored. Both 

the designers, the producers, and the consumers should be acknowledged 

that there are different limitations for different materials to be used while on 
the other hand, other renewable resources exist and not yet explored. Vezzoli 

and Manzini (2008) describes the conceptual purpose of biocompatible orien-

tation as a production-consumption  system  based  entirely on  renewable

Figure 16.  Functional Hierarchy of Life Cycle Design Strategy3
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resources in order to harvest them without overcoming the natural system 

limits and releasing only degenerate biological wastes that are distributed ac-

cording to their natural qualities. Rethinking about material culture also closely 
related to the life cycle design (LCD) in which Vezzoli and Manzini (2008) de-

fine that an accurate LCD should minimize the environmental impacts at all 
stages along with the availability of the probable system configuration. The 
strategies of LCD based on Vezzoli and Manzini such as:

 * Minimize material and energy consumption

 * Select low impact processes and resources; select more eco-com  

   patible materials, processes, and energy sources.

 * Optimize product lifespan: design durable and intensely usable   

   products

 * Extend material lifespan: increasing the value of disposed of materi  

   als via recycling, composting, or incineration.

 * Facilitate disassembly; separating the parts of materials.

 Vezzoli and Manzini (2008) defines the fewer material usage in the 
production may decrease the material extraction, less energy at the process-

ing stage, less transportation, less emission, and also lower disposal costs. 

However, the sustainability perspective should be followed by a realistic solu-

tion while reducing the impact of the environment but also economically fea-

sible and also socio-culturally attractive. 

 The environmental limits shown by planetary boundary clearly explain 

that in every single design activity, the designer must take into consideration 

the impact of the product on nature. The design process can integrate en-

vironmental requirements, together with costs, performance, legal, cultural, 
and esthetic criteria, since the very beginning stage of developing products 

(Vezzoli and Manzini, 2008). The engagement of an environmentally conscious 

esign/product/idea at the beginning of the design process may prevent the 

problem instead of losing economic advantages (time and money) and also 

an environmental advantage (wellbeing and health).

 Furthermore, Vezzoli and Manzini (2008) add that designers can en-

hance the imagination of users, producers, and public operators towards the 

alternative solution, which is still not yet clearly articulated in a collective soci-

ety. Those chances could be seen as an obstacle but also as an opportunity 

for designers to create changes in a cultural level such as sustainable lifestyle, 

value judgments, quality criteria, and also the outlook that may continue to 
influence the existing system. Above all, the designer needs to take concrete 
action to ensure the environmental quality, and for doing so, the collaboration 
is essential to involve all the stakeholders to develop a strategy for eco-effi-

cient products and systems. Therefore, design practice for sustainable devel-

opment is strongly linked to strategic design competence, systemic design, 

and community-centered design that brings new collaboration within the de-

sign scope that allow the symbiotic process between all stakeholders.

Figure 17.  Life Cycle Design Strategies and their influence on the stages of the life cycle.
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Designers can contribute to making the local community more recognizable 

and measurable, more efficient, and desirable and promote decentralization 
(scaling-out) and interaction (scaling-up) (Manzini, 2015). 

 Ceschin & Gaziulusoy (2016) add Barbero and Toso (2010) under-

standing of ‘the Systemic Design approach seeks to create not just industrial 

products, but complex industrial systems. It aims to implement sustainable 
productive systems in which material and energy flows are designed so that 
waste from one productive process becomes input to other processes, pre-

venting waste from being released into the environment.’ Systemic Design, 

aim to create symbolic links between productive processes, natural phenom-

ena, and the surrounding area with a territorial approach that focuses on local 

socio-economic actors, resources, and assets (Barbero & Fassio, 2011). This 

approach allows the designer to map the flow of material and energy transfers 
from one element of the network to another, eliminating waste by transform-

ing each element of the network into output (opportunity) for another process 

(Bistagnino, 2011). This approach offer a visualization tool to represent the 
process among the participants, flow of resources, material and energy that 
may lead to locally yet new value chains (Barbero, 2011). 

Figure 19. Field of possibilities in Systemic Design. The balance location is at the green.

 Cantu & Selloni (2013) explain that Community-Centered Design 

(CCD) has various meanings, usually identified as broad terms that could cov-

er activities in different phases of development and involve people with a va-

riety of participation levels. CCD concentrates not on the user (user-centered 

design), but rather on the community as the decision-maker of local changes. 

Therefore, the designer needs to have two principal elements: firstly,  design-

ers able to gain knowledge of the community and the development of empa-

thy with people through field exploration. Secondly, designers able to utilize 
design expertise to design with and for the community, and the development 

of specific tools to enable them to co-design solutions. 

 Community centered design does not just involves the stakeholders 

as designers in the design process, but also the challenges of designing as 

designers further than the given project and for future stakeholders, and of 

seeing this approach as one from ‘projecting’ to ‘infrastructuring’ (Bjögvins-

son, Ehn & Hillgren 2012, p.102). Manzini & Meroni’s refers to design as a 

creative community is also a foundation of community-centered design where 

the designer’s distinctive efforts are to understand and collaborate in the de-

sign and development of values and behavior, and to work with the most 

active social communities. This approach is based on social creativity as a 

catalyst to address the social problems arising and prototypes of new, sus-

tainable ways of living in innovative societies and collective organizations. The 

prototypes may extend, apply and become models in a sustainable society 

for new behaviors (Manzini & Meroni, 2012).

 The role of experts involved in this process includes the non-profes-

sional designer in the vision and co-design of future service concepts, in-

corporates potential stakeholders, align their priorities, and empowers them 

to create self-sustainable products or services after the completion of the 

design project. Indeed, other types of ethnographic research, other early as-

sessment, and parallel alignment of the priorities of various stakeholders was 

based on the possibilities that arise during service delivery. Therefore, whether 

designers collaborate with a different set of people working as a community 
with shared values and vision, this brings on a specific connotation that is pri-
marily connected to social innovation. The discussion in the following chap-

ters is intended to understand how designers can support social innovation 

by creating a set of initiative based on systemic design for sustainability.
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 From the history of agriculture, in Java island, there are already sev-

eral alternative options to reuse rice straw residues such as roughly 40% of 

the residue for plowing mix with the soil (mulching & composting) for organic 

fertilizer, 17% of the residue to be collected for cattle feedstock, also burn 

the residue and spread the ashes through the land for the next crop and 

the last residue usually burn in the field as the most effective way to get rid 
of it. However, those practiced currently getting less practiced by the now-

adays farmers related to the massive industrial production of rice for global 

needs and the limited time for the next harvest (Oanh et al., 2018 & Sa-

songko et al., 2004). Some research already focused on utilizing rice straw 

for biofuel by deconstructing the particle within the body of the straw, as 

a mixing material to create a board in paper manufacturing, also use the 

straw as the substrate for the cultivation of paddy straw mushroom (Volvari-

ella volvacea) or Oyster mushroom. Moreover, within the 21st century, not 

only extensive research from the biomass area that tries to solve this global 

problem but also the emerging start-up and creative studio within the de-

sign, chemistry and engineering sectors that hand in hand is exploring this 

realm. Some innovations are already seen from various sectors in various 

places within Asia and Europe which will discuss in the following subchapters. 

Moreover, the stakeholders mapping then generate within each  innovation by 

conducting an interview some of the designers and also desktop research.

Figure 20. Current condition of rice straw innovation.

(Above)  Figure 21. Biobo product of Mycotech.  (below) Figure 22. Mycotech stakeholder’s mapping.

  As a biotech firm, Mycotech begins to study mushroom mycelia as a not toxic binder, which makes 
it possible, for a wide variety of apps, mainly for agricultural waste, to produce affordable, eco-friendly 
and recyclable construction materials. Mycotech’s product, Biobo, is mycelium injected into a sterilized 

substrate (produced of organic agricultural by-products and waste gathered from local peasants). Then 
the combination put inside a dark room, which then mycelium grows. It will precisely copy as it would in 
nature which depends on waste to generate a dense network of small tangled filaments in and around
the substrate, filling all the room accessible.  It has to be separated from the mold, left to rest a little 
longer, so it becomes denser and drier to prevent the development of mycelium. Biobo is 50 percent 
cheaper than traditional gypsum and clay bricks, 90 percent lower carbon emissions relative to typically 
used products, 10-fold lighter, and stronger item effectiveness, enabling quicker building. This fresh 
material is toxin-free green and fully biodegradable. Mycotech’s goal is to interrupt the construction 

materials industry by creating sustainable products with high-quality, previously impossible architecture.
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(Above)  Figure 23. Biofoam product of LITBANG.  (below) Figure 24. LITBANG stakeholder’s mapping.

 The waste of fiber material from year to year is always increasing, but the utilization is less than 
the maximum. Agricultural Research and Development Agency researcher Evi Savitri explained that the 
process of changing styrofoam to biofoam can be processed efficiently cause the modest primary raw 
materials of biofoam such as fiber and starch. Fibers are obtained from straw, husks, oil palm empty 
fruit bunches, wood sawdust, pineapple fiber, bamboo, coconut fiber, and some parts of corn such as 
cob, fronds whereas starch is obtained from cassava, corn, sago, sweet potato, canna, and rice ex-

tracts. The process of making Biofoam is very simple. The first 0.5-1 cm reduced fiber is mixed with 
starch extract, then given a mixture of magnesium and polymer. Magnesium functions so that the dough 

is not too sticky, during the polymer functions as a coating, so it is not easy to absorb water. The ratio 

between the dough with water is 60:40 percent, and the process requires heating 170 degree celcius.

4
.2

.3
. 
K

O
K

O
B

O
A

R
D

 (
T

H
A

IL
A

N
D

)

(Above)  Figure 25. Straw Board product of Kokoboard.  (below) Figure 26. Kokoboard stakeholder’s mapping.

 As one of the enormous rice manufacturers, Thailand also faces this issue of sizeable agri-

cultural residue. The burning process also became the most effective option because there is no oth-

er practical, fast, and accessible technology in the sector. Kokoboard is a social enterprise focused on 

using agricultural residues and transferring them into particle boards. Kokoboard aims to boost farm-

ers ‘ revenue, decrease carbon dioxide from burning operation, and provide alternative, environmen-

tally Their main product is rice strawboard, which they state is eco-friendly, high flame retardant prop-

erties, moisture-resistant, termite-resistant, and non-formaldehyde (SuperE-0). Other products that 
still explore agricultural waste such as natural-plywoods from agro-industries like peanut shell board, 

rice husk board, wheat beer board, and others. Kokoboard not only sells products but also shares re-

search and design-based consultancy for other industries that are interested in closing their manufac-

turing loops and also selling several types of equipment to create particle panels for industrial scale.
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(Above)  Figure 31. Forandring product of IKEA.  (below) Figure 32. IKEA stakeholder’s mapping.

 IKEA lately introduced the latest project entitled’ Better Air Now’ to decrease emissions 
from crop burning operations, particularly rice straw residue. Their first focused region in North In-

dia, with 9 out of 10 of the world’s most polluted towns. Through the project, IKEA establish-

es rice straw residue material to be used as a unique material resource for IKEA products. In the fu-

ture, IKEA seeks to be prepared to implement the technique in other crop burning areas of the globe.  
The first outcome of this initiative is Förändring, meaning’ change’ in Swedish, represents a pos-

itive transition to a sustainable future. This collection consists of homeware goods such as lamp-

shades, vessels, and mats that use different methods to deconstruct rice straw residue content. 
The lampshades and vessels are produced of 60% straw fiber with 40% cotton fiber from recycled 
cotton waste as a blend to create it more durable. Meanwhile, for twisted straw mats and rugs inte-

grated into the cotton woven to create the item more flexible and convenient. Most of the prod-

ucts in the set are manually molded and dip-dyed because there is no industrial process at this ear-

ly stage that also becomes a selling point that the item is handmade and distinctive to each other.

 The project started in 2018 in CHEMARTS Summer School, 

where the writer collaborated with Miki Todo to investigate the burning 

activity from the agriculture sector. Both of us come from the same con-

tinental background were we aware of this situation in our daily life. 

This collaboration has a precious chance to closely engage with the 

rice straw residue as raw material and figure it out in many ways of pos-

sibilities. The collaboration between designer and chemistry brings us fur-

ther towards future contemporary materials that enhance sustainability. 

Padiwara from Padi (Indonesian) & Wara (Japanese) means rice, as a contem-

porary sustainable material for the future to create an endless application that 

provokes a discussion among the public. Through the roots culture between 

Indonesia & Japan, this experimental project wants to bring rice straw one step 

forward through the advancement of technology and science to uncover the po-

tential of this waste as part of the research for sustainable alternatives material.

 

 In collaboration with chemist, supported by advanced technology and 

science innovation, Padiwara is expanding experimental research in many 

ways. The prototype is the combination of two natural products; cellulose ob-

tained as a mixture extracted from Finnish wood, potato starch as a binding 

agent, and multiple rice straw that already breakdown from various methods. 

The mixture then soaked for an hour or more in Calcium Chloride Bath to en-

hance the vigorous structure of the molecule, followed by an oven for a day 

at a maximum of 60 degrees Celsius. The final stage is to press the dry sheet, 
which has now led in smooth and thin layers that ready for different sheet 
purposes. The second prototype is a combination of small grains of rice straw 

material that is mixed with chlorofluorocarbons (CFC) to produce foam, then 
followed by the oven-drying and pressing method. This second prototype has 

distinctive characteristics that can dissolve in less than 5 minutes in the water.

 

 The next challenge after the first prototype is to create a large scale 
prototype in size of A4 (21.0 × 29.7cm) or A3 (29.7 x 42.0cm) which re-

quire different amounts of mixture and also the method to produce it. Figure 
37 shows the result of sheets prototype that possible for many applications 

related with flat-sheet utility. This prototype explored the experimentation of 
colors,  textures, thickness, and also different mixture from cellulose to CFC.
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Figure 33.   Förändring collections based on rice straw material.

Figure 34.  IKEA (Better Air Now)’s Stakeholders Mapping.

Figure 35. Potato starch glueing material into the Padiwara’s sheet

Figure 36.   Rice straw texture
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Figure 37. Padiwara’s Flat Collection

 Further exploring after the first and second prototyping is that Padi-
wara wants to address the problem of daily human-based waste such as all 

inexpensive and disposable products with a restricted lifetime that could be 

a sign of planned obsolescence. There are urgent needs to promote sustain-

able living that generates a positive feedback loop and respect for the symbi-

otic relationship of humanity with the natural ecology and cycles of the earth. 

Therefore, the set of Padiwara third prototyping is an experimental lampshade 

and a vase. The lampshade developed with the base of flat material that 
weaved and twisted into the shape of a lamp. Then, together with potato 

starch adhesive, flat surface material become one long unit material that ready 
to be fold. Furthermore, the further application of flat-surface material can be 
explored in various ways for various applications such as for building material  

especially interior material since the property are prone to water. This material 

can be explored into laminate material, board material, and brick material.
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 Those remarkable innovations from various players show the aware-

ness of many designers and other sectors to be part of closing the loops to 

reduce the impact of carbon pollution in the air that generates climate change 

due to the activity of the burning crop. Most of the designers and makers 

use their design expertise background to address critical issues such as the 

abundant waste from rice production stream and utilize the potentiality of rice 

straw material into new alternative yet sustainable material. Every designer 

and maker dare to challenge their skills and willing to work with more uncom-

mon material and to deal with the obstacle that comes within it. Mycotech, 

Studio Tjeerdveenhoven, and Padiwara are working closely with scientists 

and chemists to maximize the utilization of rice straw material. Mycotech aim 

to engage mushroom grower in order to maximize the rice straw residue. 

Padiwara aims to create a dialogue within their object to questioning the term 
of ‘good design’ and also the shifting in material culture that cultivates in our 

main society. Ikea with better air now projects aim to tackle air pollution while 

collaborating with a local artisan while Kriya Labs and Kokoboard offer a big-

ger spectrum to decentralize the system and scale-up the production within 

other agriculture waste. 

 Moreover, stakeholders mapping generates within each innovation, 

and it shows the connection between the stakeholders that involve in the cre-

ation of the new alternative product from rice straw. The common stakehold-

ers that involve in the system such as; farmers, designers, scientist/chemist, 

government, and some of them include the local community and local indus-

try/local artisan. Still, from the mapping, mostly farmers only act as resource 

providers, while other stakeholders, such as scientists/chemists or the local 

artisan and especially designers are a crucial role in developing the next stage 

of rice straw life cycle to perform as a new object. Therefore, figure 42 shows 
the differences in the existing innovation in order to understand the farmer en-

gagement, rural empowerment, and the involvement of science & technology 

to be able to apply new initiative based on a systemic design for community 

development. 
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Figure 38. Final product of Padiwara lamp shade. 



57 58

57 CHAPTER 5. BRING IT ON TOGETHER! 

59 The Initiative Scenario 
62 The Location 
63 The Personas 
 63 The Farmers 
 67 The Design Think Tank 
 69 The Local Industries 
 71 The Science & Technology Resources 
73 Stakeholder Mapping
75 Value Creation 
77 Opportunity Mapping

CHAPTER 5 
-

BRING IT ON 

TOGETHER



59 60

5
.1

. 
T

H
E

 I
N

IT
IA

T
IV

E
 S

C
E

N
A

R
IO

 Today we live in a disruptive period where the environment is evolving 

from pre-industrial age, industrial age, and another progressively moving to 

the post-industrial age. The post-industrial period is an evolution in culture 

that shifts the economy from generating products to be more service-based, 

information-based innovation (Bell, 1973). From figure 40, Singgih Kartono, 
founder of Spedagi, a red dot award-winning sustainable bamboo bicycle, on 

International Conference of Village Revitalization, illustrates the shift to post-in-

dustrial age focused on decentralized, localized consciousness of nature that 

is linked  more with other sectors. Post-industrial age also challenges the 

design industry to be more inclusive and available to everybody, where in the-

oretical framework refer to systematic design, social-innovation design, and 

community-centered design that is addressing complex problems, empower-

ing community, and enhancing cooperation across its value chain within local 

practitioners, social enterprises, accountable vendors, and other relevant par-

ticipants. Moreover, while large businesses are already preparing for the chang-

ing age from manufacturing to post-industrial age, local designers and local 

initiators could also team up at the grassroots level to initiate democratic inno-

vation, especially in this case in material development within their environments.

Figure 40. Post-Industrial Scenario

 From the analysis on chapter 4, the innovations that have already 

begun to occur over the previous five years showed the beneficial growth 
towards rethinking material culture, particularly from neglected residues 

such as rice straw by-products. From the insight on five start-ups, de-

sign studio, and retailer cases, this chapter will implement and tailor the 

findings to the actual location with comparable rice straw burning prob-

lem. Burning rice straw is one of the domino impacts of industrial agricul-

ture towards worldwide needs. Therefore, the initiative to cooperate with 

landowners, farmers, a design collective, scientific or technology experts, 
and local companies will achieve more benefits or at least absorb the ex-

cess of rice straw residue. In the upcoming yet on-going post-industrial 

age, each industry should work hand-in-hand to fix this complex problem.
 

 The further sustainable initiative should contest the status quo, where 
rice straw residue still becomes a tremendously discarded resource in many 

fields, and carefully explore within the circular economy framework and life 
cycle assessment to prevent unnecessary product development and facilitate 

collaboration within the neighborhood. The initiative related with systemic de-

sign explains that design solution should also be nearer to everyday life, 

Figure 41. Disciplines contribution to Systemic Design
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where the force of disruption is able to transform the complex situation in 

the previous system to be a better future, In addition, the participation of 

players such as landowners will improve knowledge exchange between 

players that might raise consciousness of this obligation to prevent burning 

crop-biomass residue. The post-industrial situation of using rice straw resi-

due will be intriguing to develop and speculate within a cross research field.

 Both research projects are moving in the field of social innovation de-

sign, following a parallel approach known as community-centered design. This 

strategy includes end users actively and takes on the role of co-designers and 

co-producers (Manzini & Jégou, 2008, p.32). The end users are the same peo-

ple involved in the new wave of urban activism, which also belongs to thinkers 

and creators themselves who contribute to the construction of sustainable 

development systems (Selloni, 2013). As suggested by Manzini and Jégou 

(2003), this initiative allows us to live together better, consume less and regen-

erate the quality of the contexts where they are used. All these aspects influence 
us to generate a social innovation form that allows citizens to become daily 

designers and develop them using existing resources and assets. The design-

ers have a chance to explore how this process can be enhanced, which type 

of intervention format it can promote and what role the professional designer 

can take on in these dynamics so that the informal start-up can eventually 

develop into a real service. Furthermore, it also means using design methods 

and tools to explore how people are moving from engaging to empowering.

Figure 42. Area of Expertise
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 The findings of current innovations in the previous chapter (chapter 4) 
happened throughout the global context seem promising to be followed and 

implemented in the real context with real issues and real vital players. The learn-

ing process from the history of Indonesian rice plantation, the rapid conversion 

in the Green Revolution era that lead to the open burning activity, and the cur-

rent cross-sectors innovations become a starting point to start bringing those 

founding to the contextual location in a scenario point of view. Seen on figure 
43, the maps of Indonesia, the location of a specific island called Java and the 
area of Yogyakarta. Then, within the Yogyakarta area, the chosen location is the 
Jugang part of Pangukan Village in Tridadi District within the Sleman Regency.

 

 Sleman is situated on Yogyakarta Special Region’s northeast bound-

ary, between Yogyakarta City and Magelang Regency. It is bounded north and 
east by Central Java, south by Kulon Progo, Bantul, Yogyakarta, and south-
east by Gunung Kidul. Mount Merapi is on the regency’s northwestern bound-

ary. The climate of the Sleman region is tropical monsoon. The regency has a 

lengthy monsoon season witch receives about 2200 mm per year of precipi-

tation typically from October to June, while July to September has a short dry 

season. Temperatures are relatively constant throughout the year, with high 

averages of around 30 degrees Celsius and average temperatures of around 

22 degrees Celsius. Due to Mount Merapi ashfall and simple irrigation, Sle-

man’s soil is very productive. The soil is dense with favorable moisture ability.

Figure 43. Map of Indonesia, Green area shows the Java Island and Yogyakarta region in dot circle.
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Figure 44. The farmer’s rice straw location and surrounding within 500m

 Until the ‘90s, Jugang as the selected area, is surrounded by approx-

imately 31 ha of rice fields. Then, after the ‘90s, urbanization came along 
which means more development in housing sectors and other public facilities. 

This demand required more land, which then decreased the rice field to only 6 
hectares nowadays. This urbanization also decreased the number of farmers 

to only 23 persons who are also juggling between other profession which is 

mostly labor worker. The interview conducted during this research from the 

village head administration explains that in that area and mostly in Java, there 

are two types of farmers; farmers that have their field and farmers that rent 
the field or share their profit with the landowner during the harvest season.

 Within the interview, during the rainy season, most farmers will plant 

paddy (rice) and harvest it three times depending on the water sufficiency during 
that season. Approximately 115-120 days, farmers will harvest their crops. 

Each hectare of land will produce 5-9 tonnes of rice straw with 14% of water 

level, then after drying it for two days there will be 18% shrinkage. For exam-

ple, the 9 tonnes of rice straw in wet condition will shrink to 7 tonnes of dry rice 

straw, where afterwards those rice straw goes into the rice milling which then 

only produce 4 tonnes of rice. In total, 15.8 million tons/year will be a residue.

 Moreover, harvesting can be done in several ways and with different 
harvesting tools. Cutting rice can be done on the top of the material in the 

grain, the middle of the stem or the bottom. Separating grain from rice plants 

can be done in several ways, namely by threshing rice using traditional tools 

and rice threshing tools. The use of traditional methods is indeed sufficient 
to keep rice from being destroyed, but this method requires much time to 
complete a small patch of rice. Meanwhile, using rice thresher can shorten 

the time, but the rice produced is not as good as using traditional methods. 

Then after the rice is transported to a shelter, the rice must be dried in the sun. 

Drying is done until the rice has 14% moisture content until it ready for milling.

 

 Furthermore, some farmers have a different approach towards 
the rice straw residue. From six interview that was conducted, three of 

them burned the straw after they take some of it for feed stock, the rest 

use straw as a nutrient that can be done by chopping it and then bur-

ied it in the soil. Immersing straw in the rice fields can improve the 
physical properties of the soil as well as a source of organic matter.  

Figure 45. The farmers.
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Rice straw can be further used as compost material by chopping it 

into small pieces and decomposing it with microbes so that it can be 

used as compost for the rice fields or used in other crops. Then, recent-
ly, some of the rice straw used as a new media for mushroom planting 

(oyster mushroom & straw mushroom). After, the harvest season end-

ed, some farmers will still be working in the field to plan another crop such 
as corn, chili, cassava, or peanut as part of the crop rotation method. 

Some of them will focus on their animal farm, and some of them will work 

as a labor worker for construction or any other job related to labor work.

 

 Some of the farmers explain that the agriculture scene is different com-

pared to a decade ago when their grandparents did organic farming. Back 

then, farmers have plenty of time to deal with the straw by using it for soil 

bedding, soil mixture, animal stock or use it for their houses or any other craft. 

However, nowadays since agriculture has become an industry rather than just 

grass root farming, farmers try to harvest their crops, especially rice as much 

as possible within the season. Then, after the harvest, they will end up with so 

many straws left and not so much time to deal with it. They realize that burning 

the straw is terrible for the environment, but they do not have enough options 

related to that, especially the farmers who do not have the animal farm. Some 

farmers who have animal farms use the straw as a mixture for animal’s feed-

stock. Then again, they would not use all the straw due to the massive harvest. 

In the end, they will again burn the straw as the most effective  form of disposal.

 After harvesting, some of the farmers working on their own rice fields 
who own or work in livestock farm will keep the rice straw residue such as the 

husk and straw as feed stocks, as a crop bedding for the next plantation, or also 

burn the husk and spread the ashes to the field for some nutrients . However, 
the farmers who don’t have livestock farm, mostly will burn the straw as an ef-

fective way to get rid of it especially if the farmers working in the industrial field 
who do not own the land. The way they collect the rice straw residue mostly still 

in manual labor without the bailing technology and just put it aside in the field.

 During the interview, most of the farmers showed positive ap-

preciation towards innovation in the agriculture industry where the farm-

ers feel better that they could do something with the leftover straw. 

They support anyone or any institution that can utilize the straw, 

Figure 46. Rice harvesting period.

especially if it could work well for daily usages such as building material or 

other functional objects. They mentioned that their knowledge related to the 

innovation is limited so they will support any ideas related to that. Farmers 

understood that rice straw does not need chemical fertilizer to function as 

a natural fertilizer. Farmers, however, receive revenue from the purchase of 

singleagricultural products. Ultimately, they need to speed up seedlings and 

harvest fast for sale every year. After the Industrial Revolution, they have been 

taught and acquainted with this method, including the absence of excellent 
training. That is why producers choose not to wait until the natural decom-

position of rice straw that takes over three months. For landowners, plant-

ing is too hard to schedule according to climate and water circumstances.
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Figure 47. Sabin Collective Location and The Surrounding Area within 2km.

The studio also investigates and explores problems such as the connection 

between tradition and local culture, critical sustainability strategies, and the 

importance of artifacts as cultural conduits. The studio strives to cooperate 

with other experts and also businesses interested in extending the possi-

bility and usual manner of working for a better society related to financial 
support. Furthermore, the studio also might act as a connector between re-

search-based practice in educational level and a more extensive design sec-

tor in perceiving role as a bridge between craft, business, object, and user.

 Moreover, to act as a bridge to connect the key players, the studio needs 

to investigate the essential vital players in the surrounding area to be connect-

ed and collaborate for future projects. From the observation in the site, within 

1km distance from the studio, there are some small to medium scale indus-

tries (SMEs) that potential for future collaboration such as a bamboo artisan, 

a weaving artisan, material store, and natural dye artisan. Furthermore, within 

more than 2-8km distance from the studio, there are many more rice fields, 
communities, industries and also include the higher educational institution to 

collaborate. Also, between 15km distance from the studio, there are Institute 

for Agricultural Technology and Indonesian Art Institute for further collaboration.

 Sabin Collective located at Jugang-Pangukan District. The studio act 

as a design think tank for this scenario where the writer also become a founder 

of it. Sabin Collective actively conducts experimental research to challenge the 

status quo within future material and a spatial challenge in a social context. As 
a design practice studio, Sabin Collective also actively collaborate within any 

players such as other fellow designers, artists, chemist & scientists, and other 

interdisciplinary expertise. In this scenario, It will be a think tank, a gathering 

place for the players to be able to do an exploration of rice straw material.

Sabin Collective as a design think tank can enhance the engagement of 

people and empowerment of the surrounding. The strategy will focus on the 

underlying the role of designer action in the transition from engagement to 

empowerment for social innovation. The importance of designers working 

with other local stakeholders in the development of the project is emphasized 

and suggests that designers act not so much as facilitators but as visionar-

ies which stimulate, inspire and lead the design process in the community.

 

 Sabin Collective will be a bridge to translate creative thoughts and 

collaborate with other key players to look for fresh opportunities with-

in the current issues, waste problems, and manufacturing procedures. 
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scale industries. Within this initiative, small scale industries will engage closely  

as one of the key players. Small scale industries related to small-scale produc-

tion, micro-scale production, or service provision are carried out. These sec-

tors invest on a low basis in smaller equipment and fewer workers/employees, 
and are commonly based on a single ownership basis, partnership basis, hire 

purchase, or lease basis. Management and control are with the owner/owners 

in general. Therefore, the owners should actively participate in the regular op-

eration of the company. Small-scale sectors have a limited operating region. 

Moreover, small-scale industries fulfill local and regional needs. These sectors 
are relatively flexible to the evolving company conditions and versatile enough 
to adjust and continue in the event of abrupt modifications or unexpected 
events. That adaptability does not apply to large sectors. Most of the small-

scale industries use local resources that are easily accessible. It also enables 

the economy to make greater use of natural resources and to reduce waste.

 

 Small-scale industries are a very significant contributor to the 
economic and social sectors of the economy, especially for develop-

ing countries. Initiated by the lower or middle class, this sector  is also 

essential to Indonesia’s economic growth and development. This la-

bor-intensive sector is also able to employ more people in the surround-

ing area and also generate better financial conditions for the employ-

ees to also contribute to equal income distribution and social progress.

 Furthermore, within the selected area, there are small scale industries 

that seem possible to collaborate with, such as bamboo-furniture industries, 

bamboo-material industries, wood-furniture industries, wood industries, small-

scale pulp industry, building material industries, textile maker, and natural dye 

maker. Those industries have their specific knowledge, skills, and establishment 
of machinery to be able to contribute to the further application. Their contribution 

will enhance the interdisciplinary discussion and foster the knowledge exchange. 

Figure 49. The map of local industries within 1km.

Figure 50. Bamboo Artisan.
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er private or public are also part of the critical stakeholders in this initiative. This 

knowledge-based institution will bring massive contributions to the interdisci-

plinary initiatives related to the exploration of rice straw materials within their ex-

pertise. The knowledge-based contribution benefit in various sectors such as 
the more profound understanding of the rice straw properties, a continuation 

of the previous research that already done which needs further action, espe-

cially for the real application or further prototyping. Also, there are many pos-

sibilities to establish new collaboration and engage the scientist or chemist in 

the very early stage of exploration. The interdisciplinary collaboration is crucial 

for knowledge exchange between the key players to be able to work together 

in a co-design initiative primarily related to sustainable perspectives where the 

life cycle, and many other assessments will carry out during the explorations.

 Collaboration within higher education institutions and other research 

institutions enables the initiatives to access the most updated information 

related to the knowledge and also the current technologies. This advan-

tage will bring the exploration further compare to one without multidisci-

plinary players and will go beyond the capability of the designer, the farmer, 

or even the industries. The involvement of this sector is also crucial for the 

life cycle of the exploration (products/services) and the environmental as-

sessment to sustainably guiding the exploration and avoid the common mis-

take of planned obsolescence or other harmful effects in the surroundings.

 Within the selected area, between 2-8km, there is a higher education 

institution such as Gadjah Mada University with their Chemical Engineering De-

partment. Also, between 15km distance from the studio, there are Institute for 

Agricultural Technology and Indonesian Art Institute for further collaboration. 

Those institutions play a vital role in the initiative to enhance applied research re-

lated to the rice straw exploration and also involving multi disciplinary expertise. 

Figure 51. The map of university & research institute within 2km.

Figure 52. The Collaboration with chemist & scientist.
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 Stakeholder mapping represents a visual depiction of an assess-

ment of the interest parties or critical players that relevant to the particu-

lar project. The information within stakeholders mapping enables us to in-

vestigate the early assessment, the engagement, the roles, and personas, 

especially for the project plan, policy and decision making, or development 

of the program. It is mapping and organizing the key players according to 

their strengths and weaknesses related to the main requirements need-

ed during the project. The crucial stage in creating this stakeholder map 

is to discover a categorized list of the stakeholders within the particular 

community. Once the list is generating, it can prioritize in some particular 

order such as power (high, medium, low), influence (strong or low), inter-
est/need (high, medium, low), and support/attitude (positive, neutral, neg-

ative). The challenge is to find and understand on the right stakeholders 
who are currently relevant, especially for the early stage of the initiative.

Figure 53. Stakeholders Mapping

Figure 54. Stakeholders Mapping.
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Figure 55. Value Creations
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 Furthermore, stakeholder mapping also shows the interest or par-

ticular perspectives of every key player to be able to have common ground 

before the initiative started. This collective understanding/agreement will be 

beneficial for further stages and enhance a better understanding. De Mar-
cia explains that stakeholders have a different kind of types such as primary 
participants; those most impacted by the behavior of an organization either 

positive or negative, secondary stakeholders; those indirectly impacted by the 

activities of an organisation, tertiary stakeholders: those that have the least ef-

fect, and key stakeholders; those with significant impact or significance in an 
organization may also be members of other organizations(De Marcia, 2016). 

The benefits of stakeholder analysis help identify; stakeholder interests, fu-

ture threats, and incomprehension, the ability to support other stakeholders 

positively, essential players to be notified of the project during the implemen-

tation stage and also their negative impacts on the project. Moreover, stake-

holder mapping also beneficial to guide the creation of opportunity mapping.

 The social collaboration has been divided into six categories: contrib-

utors, contributions, motivations, enablers, rules, and tools (Budjosó, 2019). 

This framework boosts citizens to replicate the systems in many other fields. 
Collaboration with other stakeholders happens at different levels of involve-

ment, the different motives of participants, contributions to the project, and 
value creation. This initiative generates a holistic ecosystem that will address 

significant air pollution issues which also may offering livelihoods and income 
generation alternatives directly at the grassroots stage — providing farmers 

and other local players with extra income through sustainable and straightfor-

ward utilization of rice straw residue. Develop agricultural waste as an asset 

and start new businesses based on circular economy and sustainable devel-

opment. In the future, the succeed unit can be applied in multiple locations 

in the country so that the agriculture waste can be seen as an asset and 

contribute to a pollution-free and sustainable economy.

 This initiative will generate value creations which are concern on waste 

management, value addition, fight the climate, decentralization, rural empow-

erment, and circular economy. These six value creations will be the founda-

tion of the initiative to start the role as a think tank for the development of 

the material future from rice straw residue. Further discussion will explain the 

location as a context and the collaboration within the players for this initiative. 



77 78

Figure 56. Opportunity Mapping.
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ucts, new services, or enhance current infrastructure. In this case, it is to 

be able to see the possibilities of rice straw exploration. Furthermore, op-

portunity mapping becomes more comprehensive, with insights gathered 

from the user’s research. This mapping gives design studio as a think tank 

and a bridge between the key stakeholders to see the priority and then able 

to generate the roadmaps. Figure 56 shown a comparison from the cur-

rent model and the opportunity area. The green dash line shown the new 

opportunity created from the exploration od rice straw to be a new stream 

of production, such as for sheet material, board material, pulp material, 

craft, and other endless exploration within all stakeholders. The opportunity 

is also possible to go beyond the product, which then leads to a prod-

uct-service system such as a sustainable consultant for agriculture residue, 

prototype provider for other makers, and also for educational purposes. 
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Figure 57. Problem Framing Mapping. Figure 58. Systemic Design  Mapping.
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 This study finds that rice is one of the primary staple food crops with a 
steady increase in annual production which makes Indonesia the third-largest 

rice producer in the world with 14% contribution to the total GDP. There-

fore, to ensure food security and to fulfill the export demand, rice produc-

tion has been scaled-up. The Green Revolution program launched in the late 

’60s introduced High-Yielding Varieties (HYVs) That is closely associated with 
hybridized seeds, the usage of chemical fertilizers, and agro-chemicals to 

dramatically increased the production (Hazell, 2009) which generated huge 

quantity of crop residues annually (Oanh et al., 2018). In total, 15.8 million 
tons/ year will be a residue consisting of straw or stalks, husks or hulls, and 

bran.

 From the history of agriculture, in Java, there are already several al-

ternative options to reuse rice straw residues such as making it an organic 

fertilizer by using roughly 40% of the residue and using 17% of the residue to 

be cattle feedstock (Sanchez et al., 2005). However, those practices are cur-

rently getting less popular within the modern farmers in relation to the massive 

industrial production of rice for global needs and the limited time for the next 

harvest (Oanh et al., 2018 & Sasongko et al., 2004). On the other hand, the 

rest of vast quantities of crop residue are wasted and end up in open burning 
activity as the cheapest and fastest way to clear land for the next crop which 

contribute to the formation of the atmospheric brown cloud that affects local 
air quality, atmospheric visibility and earth climate (Oanth et al., 2018).

 Vezzoli and Manzini (2008) explain that the role of design is in the 

transition that changes from the past characteristic as a form giver to be a 

set of partial contributions along with other social participants to complex 

phenomena of social innovation. The approach to the production stage has 

moved from end-of-pipe solutions to research and innovation efforts that aim 
to reduce environmental damage. The designer may contribute to offer alter-
native solutions, products, and services that enhance and support sustain-

able development for better living conditions. Furthermore, the designer can 

enhance the imagination of users, producers, and public operators towards 

the alternative solution, which is still not yet clearly articulated (Vezzoli and 

Manzini, 2008). Therefore, collaboration is essential to involve multidisciplinary 

stakeholders to develop a sustainable strategy. In order to support sustain-

able development, design practice should be strongly linked with the compe-

tence of strategic design, community-centered design and the new forms of 
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G partnership  in  the   design   spectrum,  which   enable  the  symbiotic  pro-

cess between all stakeholders. Therefore, Walker (2006) response to this is-

sue with the suggestion of rethinking the notion of material culture and also 

life cycle assessment, according to Vezzoli and Manzini (2008).

 Moreover, this study investigated design-initiatives that already utilize 

rice straw residue in Asia and Europe. This study found that some initiatives 

place farmers as resource partners which they get and use rice straw as the 

primary resources to grow mushroom (Mycotech) or make laminate material 

(Studio Tjeerdveenhoven). Other initiatives seem more engaged with farmers 

in the collaboration levels such as decentralized the system (Kriya Labs) or 

learning craft-based knowledge from farmers (IKEA) and another initiative still 

in the research stage (LITBANG). Therefore, from the observation and inter-

view, designers must act as catalyst to connect the dots within the collabo-

ration. The collaboration not only brings value-added to results, but also em-

power farmers, local industries, institutions, and other players to assist them 

both in designing sustainable products/services to be more environmental-

ly friendly and meet the market needs. Within this collaboration, designers 

should not only focus on creating products, services, or material development 

but also engage the society to involve and gather insight from the key players 

actively. Manzini & Meroni (2016) refers to the design as a creative community 

that is also a foundation for community-centered design where the design-

er’s distinctive efforts are to understand and collaborate in the design and 
development of values and behavior, and to work with the most active social 

communities.

 The study finds the critical gap between the theory in sustainable de-

sign practice which mainly discussed the shifting condition where designers 

need to be aware of current condition primarily related to changing the cli-

mate but not explaining the concrete steps and the importance of collabo-

ration within multidisciplinary expertise to solve this contemporary yet com-

plicated issues. For instance, Capra (2002) explains that in order to be able 

to achieve environmental sustainability in design, ecological footprint must 

be lighter than the resilience of the planetary boundaries. Moreover, the con-

fusion come from either entirely the product/service close the loops as part 

of life cycle assesment or at least try to push until maximum effort that the 
community can do as part of the contribution for sustainable design. 
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 On the other hand, community-centered design theory provide min-

imum literature in the study case of the sustainable future material develop-

ment within a particular community compare with other study cases (mostly 

non profit related and more on social event). Even though the Scandinavian 
School (Ehn, 2008; Bjögvinsson, Ehn & Hillgren 2010; Emilson, Serravalli & 

Hillgren 2011) explain the term community-centered design which is closely 

related to co-design as a strategy adopted in support of social innovation to 

increase efficiency for mapping the stakeholders, aligning their interests and 
also empowering the key players but when it applied in sustainable future ma-

terial development by utilizing the organic waste materials, it feels way more 

complicated because that area is currently still a new hybrid domain.  

 The speculative design theory also needed to be able to see the pre-

ferred area and enforce the strategy on the real case, which also recognizes 

the development of the evolving technology, considering the cultural signifi-

cance to be able to speculate on future objectives. Experimental design stu-

dio facilitates discourse among other participants that specialists in their areas 

like landowners, farmers, scientists, technicians, businesses, and customers 

(Dunnes, 2013). Within the speculative design, the scenario will set up inno-

vative technology and speculate future purposes which will apply alternative 

plans, motivations, ideologies to facilitate the new arrangement for the future 

material exploration, generating a better understanding of potential effects in 
different contexts and at several levels of a certain (disruptive) technology.

 This study finds that as designers working with organic material such 
as rice straw residue and strictly following the sustainability perspective within 

life cycle and other sustainable assessment, it is quite complicated and takes 
more time compared with working with established material. The desktop re-

search under chapter 4 Rice Straw Innovations, shows that some designers 

create a common ground and their definition of sustainable products is relat-
ed to the timeline of the projects and also the complication in the sustainable 

test. The interviewed farmers gather insight that especially in the selected 

area, some farmers are already avoiding to burn the straw and consciously 

choose to take the straw as an animal feed or to plow the straw back into the 

soil. The study also finds that better financial conditions will be promising for 
the collaborations, especially for the farmers and small-scale local industries. 
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 Moreover, in the first discussion with farmers and local stakeholders 
on rice straw development for further application, seems to lack common 

understanding. Therefore, preliminary samples by the designer can enrich the 

imagination and understanding between the stakeholders. This insufficient 
understanding of future development by the farmers, then poor communi-

cation related to the language barriers, generates a need for a more further 

interview, especially in other industries including the packaging industry, local 

municipalities, and other institutions as well. Therefore, the road map will also 

help to be a framework of the initiatives for preparing the surface research, 

finding & connecting stakeholders, gathering insights, and early prototyping 
for the current stage. Then, further development of prototyping and broader 

engagement of the public in the next three years will expand the opportunity 

mapping, stakeholder mapping, and market research for the following 5-10 

years from now.  

Figure 59. The Road Map.
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H  The findings from this research which investigate the key players, the 
context, and the issue of surrounding might need further activity such as the 

development of the real workshop between those key players. Sabin Collec-

tive as a think tank can create a design workshop for simulating the critical 

players in selected situations and enhance the creative participation within the 

key players to be able to act as a designer of their daily lives primarily related 

with the selected issue (the crop burning activity), at least for a few months, 

while having fun at the same time during the process of collaboration.

 The beginning of the workshop would be a warm-up session, in which 

some good practices from around the world would be introduced to the key 

players. It aims to inspire & motivate critical players about the collective visions 

related to the selected issue which happen within their everyday life. In order 

to create a more advanced mapping concept, the key players might begin to 

select the most promising/arousing issue in their daily cases (in this context is 

rice straw burning activity) and present the findings. Then, the next workshop 
might be a generative session, a type of collective brainstorming that brought 

together crucial player’s findings from various perspectives, wishes, and in-

sights into a holistic understanding among each other. Furthermore, the aim 

of the third session of the workshop might move from a framework concept 

to an application that also identifies the other resources that could contribute 
to this strategic development to tackle the selected issue. The session then 

might continue with an actual prototype, using physical mockups to shape a 

particular exploration that suited and satisfy most of the key players.

 The present of more comprehensive strategic players such as local 

organizations, institutions, and professional practitioners, are essential in this 

workshop where they are all actively involved in the neighborhood to unite, 

generate synergy, collect support and take inspiration from selected current 

issue. This encouragement is important not only for professional aspect but 

also for emotional support because it triggers mutual teaching and shared 

learning process; exchanging skills, networks, and places. From Cantú & 

Selloni (2016), within their previous project working on Community-Centered 

Design, they come up with the tools with three primary purposes:  

• Inspiring tools, to spark off or reveal unexpected ways of doing things (good 
practices boards, suggestion cards, video-stories)

• Framing tools, to elaborate a shared way of doing a specific thing (system

maps, customer journey maps, front office and back office displays)
• Implementing tools, to introduce a model into a local context, involving real 

players (mock-up service, localization maps, role games, and stakeholders 

maps). 

 Hopefully, at the end of the second stage workshop and research, 

the key players attained a pre-empowerment level where they might be able 

to identify the problem, especially from a sustainable perspective. The key 

players might inspire and lead by a vision shared with other players, they 

set some guidelines to develop a further project, then also prototype it with 

the collaboration with designers, industries, and other expertise. Also, the 

farmers must perceive themselves as a collective actor who is capable of 

communicating with institutions and stakeholders to advance the project. The 

design initiatives between community-centered designs make an effort to try 
to empower all the key players by developing leadership and enhancing their 

ability to collaborate with other strategic players, working on real solutions re-

lated to utilizing the rice straw residue after the harvest period. It is, however, 

the starting point to feel the activation, both as citizens and farmers, to be 

aware of the possibility of playing a pivotal role in designing and awareness 

of changing things.This study investigates the reason behind the rice straw 

burning activity within the farmers, then mapping the opportunity within the 

waste/residue materials after rice harvesting (the straw, the husk, and the 

barn), mapping the intersection with the public sector, foster the community 

engagement within the creation of the projects, and also connect existing 

industries. 

 Designers contribute to the processes described through specific 
skills. Designers can substantiate ideas by visualizing and prototyping them, 

and the ability to create visions and objects is important for managing a con-

versation among multiple actors. Designers play a vital role in these practices: 

they are more than facilitators, they bring a vision, and this is the starting point 

for sharing it and boosting engagement and empowerment processes, and 

consequently possible social innovations. Proposing is peculiar to designers; 
it is something related to the proactive attitude embedded like design: doing 

projects, testing different solutions, trying to innovate the traditional way of 
doing things. Moreover, they do this by adding an esthetic quality that gives 
the experiments an aspirational character to attract and join the citizens.
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 This study investigates the reason behind the rice straw burning ac-

tivity within the farmers, then mapping the opportunity within the residue ma-

terials after rice harvesting (the straw, the husk, and the barn). This study also 

investigates the stakeholder mapping,  the intersection with the public sector, 

foster the community engagement within the creation of the projects, and 

also connect existing industries. The proposed initiative merged in a hybrid 

area between public and private, market and society, amateur and profes-

sional, and profit and non-profit. This hybrid area also creates a condition for 
establishing unique links between different actors, since quoted by Mulgan 
(2007, p.35), that ‘social innovations leave behind compelling new social rela-

tions between previously separate individuals and groups.’ 

 Designers contribute to the processes described through specific 
skills such as facilitating, visualizing, prototyping the idea, and the ability to 

create visions, which is vital for managing a common understanding among 

multiple actors. Every stakeholder plays a vital role in these practices: every-

one is more than facilitators, everyone brings a vision, and through commu-

nity-centered design, this is the starting point to boost engagement and em-

powerment processes to create social innovations within the selected issue. 

Designers within systemic design possible to understand the complexity of 

the production process and, together with other stakeholders, solve it within 

the available resources in a sustainability manner. Therefore, designers must 

act as a catalyst to connect the dots within the collaboration. Thus, the col-

laboration will open up the opportunity mapping, value creation, and also 

empower stakeholders in designing sustainable products/services to be more 

environmentally friendly and meet the market needs. In the end, within this 

collaboration, designers should not only focus on creating products, services, 

or material development but also engage the society to involve and gather 

insight from the key players actively.
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