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The original motivation of this book springs from the pilot project in an
established waste management that involves market mehanism, as generating
revenue from organic waste management raises challenging issue on business
sustainability. This book seeks to explore critical perspectives of an
international nature on social enterprise at waste management sector.
The aim is to bring together business studies that reflect on how far the sector
has developed - both in terms of the political economy for social enterprise
and the development of organisations that trade for social purpose. This study
is expected to provide critical reflection on how far the sector has developed
in terms of the development of organisations. This studies that involve post
graduate students from FHNW School of Business, Switzerland and Master
of Management Program, Universitas Surabaya Indonesia.
Involving the market mechanism to the waste management system may
involve promoting participation to overcome market and governance failure,
which become subject to problems of coordination, asymetric information
and pervasive inequality (Mansuri & Rao, 2004). Involving communitybased organization to exploit commercial opportunities through developing
revenue stream toward sustainable waste management can be associated with
seminal approach of social enterprise model.
However, the challenge of amalgate enterprise with aim to solve social
problem, including waste, becomes springs from leap of faith as it
characterises social enterprise as a way of “doing” business. Heralded as an
alternative model to deal with the tension between social and economic
failure, as the activities involve asset based community development, which
has not yet universally conceptualised (Bull, 2008). There also remains
potential debates whether the progressive development in sites Surabaya is
adoptabale in elsewhere as part of wider “policy circulation repertoires” that
becomes an important direction for further research on decentralized
governance in Indonesia (Bunnell, Miller, Phelps, & Taylor, 2013).
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Economic restraints seems to be apparent since there is no best practice that
could allow greter recapture, recovery, and reuse to solve the plastic debris
problem (Tibbetts, 2015). Hence, the is a research gap on what happens when
the intervention involves exogenous shocks, such as distributed collaboration
technologies do not provide significant change until other complementary
solutions (Puranam, Alexy, & Reitzig, 2014).
Along with widespread partnership, the market-driven approach allows the
community to converts those waste materials into highest value through
reclycling, composting, or extracting energy p (Weaver, Ellen, & Mathiassen,
2015). However, there is a lack of empirical evident from studies on social
enterprises on conflicting institutional logics has been based on in-depth case
study research in similar fields, such as micro-finance, work integration or
fair trade (Conforth, 2014). In addition, little is known about how marketbased waste management or other social enterprise models create and sustain
a balanced income portfolio and how they decide on the appropriate level of
surplus or profit (Doherty, Haugh, & Lyon, 2014).
There are at least three major elements that contribute to the sustainable
development, i.e. economic objective, social objective and environmental
objective (Soubbotina, 2004). Conceptually, engaging more citizents is
associated with a higher level of cooperation and more accountability.
However, power distribution may determine a social-goal set that established
by reconciling individual in relation to community resources (Dompere,
2014).
Diferent communities may have different priorities in their development
agend. Major literatures raise a challenging question whether the financial
benefits are sufficient to provide incentive for social and environmental goals.
For example, ecotourism is essential to generate income for conservation but
not sufficient (McAlpin, 2008).
Chapter one discussed waste management on Municipal of Sidoardjo District
that designed to support the need of greener policy. The rapid filling of
landfills can be avoided and only need to accommodate the fraction of
Municipal Solid Waste Management left after recycling. Keeping the large
organic waste fraction out of landfills reduces waste transportation
requirements, extends landfills’ lifetimes and reduces the costs of leachate
treatment and methane control.
In chapter two, Bucher and Peterhans demonstrate that the insect protein
could be introduced successfully in Sidoarjo regency for several reasons, such
as a great number of potential customers who expressed real interest,

vi

increasing price and demand for competing products, legal aspect and initial
investment.
Chapter three concerns on biogas. Bucher and Peterhans highlight that in
order to successfully implement the product, biogas requires support from the
government for a pilot project. Monetary contribution of potential interested
consumers is only inclined to a minuscule amount. This fact can highly be
underlined by the given competition coming from traditional prestigious gas
suppliers such as PGN or Pertamina.
Chapter four highlights the process of diffusion of innovation was on the early
level of customer knowledge. Based on the observation, the work on black
soldier flies has potential to lead to an even bigger market, solving the
industry and sustainability problem along the way.
Chapter five indicates there is opportunities to sell bagged compost to the
home gardener market but it is a highly competitive market. The opportunities
depend upon the type and quality of product. Being able to actively and
accurately present the benefits of using the compost to potential customers is
the surest way to establish the product and facility as reliable.
Chapter six aims of identifing the legal structure that best meets the needs of
the business. Sugiarto compares some advices from attorneys and accountants
to help the busnes to make the decision in order to anticipate the concerns
based on their experience and on information you provide.
Chapter seven pays attention on the waste processing industry, which
challenges a new system improvements such as new technologies, better
collection vehicles, and new methods of routing. This chapter aims to
evaluate the program and strategies to improve service and reduce costs in
the Sidoarjo solid waste management.
In addition, we wish tho thank the numerous editors of the books:
a) Putu Anom Mahadwartha
b) Aluisius Hery Pratono
c) Bart M. Verstappen
d) Christian Zurbrügg
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Christian Zurbrügg2

FORWARD is a research and development project in Sidoarjo, East Java,
Indonesia. Driven by market opportunities for conversion products, Sandec
is piloting the innovative Black Soldier Fly Larvae technology as the pivot
of an integrated organic waste conversion system.
The challenge
There is a dire need for location-specific solutions for municipal solid waste
management (MSWM) in rapidly developing small- and medium-sized
cities where the authorities often cannot respond adequately to rapidly
changing conditions. Indonesia, the fourth most populous nation in the
world, is no exception. The island of Java has the highest average
population density of all islands worldwide (1’000/km2) and the urban
density approaches 10’000/km2. This has intensified the waste problem, and
in many towns and cities, much of all generated waste is dumped, burned or
discharged into rivers. Organic waste (OW) is around 60% of the total
generated municipal solid waste (MSW), by far the largest fraction of
MSW. Sustained solutions for this large OW fraction are rare, mainly due to
the low (often negative) ratio of market value to processing cost of OW
conversion products.
Focus on market opportunities
The From Organic Waste to Recycling for Development (FORWARD)
project evaluates how OW treatment can be driven by local market
opportunities for waste conversion products. The aim is to foster a business

approach to incentivise
FORWARD explores
innovations for OW
simultaneously facilitate
fraction.

private or community OW treatment solutions.
and develops technological and managerial
management to generate employment and
a more complete recycling of the inorganic MSW

Current situation

Sidoarjo landfill

The Indonesian law 18/2008 regulates waste management (WM) at the
national level. The national government fulfils a supporting and
coordinating role, while implementation is a decentralised responsibility of
Regency and City authorities. Besides “reduce, recovery and recycling”
(3R) objectives, it describes the rights and obligations of all layers of
society, and stipulates that all open dumpsites in the country should be
closed or replaced by sanitary landfills before 2014. Today, sanitary
landfills are still rare in Indonesia. Open dumpsites are reaching full
capacity and local authorities face difficulties to establish new sites. The
availability of suitable land, distances and cost of both waste collection and

MUNICIPAL SOLID WASTE MANAGEMENT | 6

of properly operating sanitary landfills are the main reasons why this is the
case.
The rapid filling of landfills can be avoided if they would only need to
accommodate the fraction of MSW left after recycling. Keeping the large
OW fraction out of landfills reduces waste transportation requirements,
extends landfills’ lifetimes and reduces the costs of leachate treatment and
methane control.
Incineration of mixed MSW is economically and environmentally not
feasible for small- and medium-sized cities of Indonesia given the high
water content of the waste. Furthermore, controlling air emissions from
incineration can only be ensured with sophisticated equipment, which is
expensive to operate and maintain.
A sustainable solution lies in source segregation of OW (kitchen, market
and garden waste) to allow for appropriate decentralised treatment. This
reduces the need for transport to landfills and also enhances the recycling of
the inorganic fraction because source segregation increases the quality of
recyclables. OW materials can be treated in different ways: they can be
decomposed anaerobically into energy products (biogas, biochar), upcycled
to animal protein as feed for a range of animals or decomposed aerobically
into compost.
Market potential of waste conversion products
FORWARD evaluated the market potential of different OW conversion
products. This market research complemented the assessment of OW
generation and of current MSW management practices in the Sidoarjo
regency. The steadily growing population and economy indicate a clear
need for energy, protein and soil amendment, i.e., compost. However, these
requirements do not necessarily translate into viable market opportunities.
Compost production is relatively simple and can convert most OW
fractions. Also, Javanese agricultural soils are low in organic matter due to
the ongoing and decennia-long intense agricultural practices and the
promotion and subsidising of chemical fertilizers. Thus, compost could play
an important role to sustain soil fertility and structure. Yet, without
governmental promotion and financing or preferential treatment in the
marketplace, compost can barely compete with fertilizers and other soil
amendments.
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Biogas and biochar production is complex and restricted to specific OW
types and mixtures. In the Indonesian consumer energy market, biogas and
biochar cannot compete with convenient, clean and subsidized Liquefied
Petroleum Gas. OW-derived energy products are feasible only in very
specific and rather small on-site applications.
Protein production from organic refuse could meet the needs of the large
Indonesian population. Currently, around 80% of the total soybean and 55%
of the total fishmeal requirements are imported, which weighs on the
Indonesian trade balance deficit and contributes to global environmental
issues. Local meat production in Indonesia is well below consumption. Up
to 80% of the cost of meat or fish production is the cost of animal feed; thus,
local animal production is restricted mainly by the availability of base
protein. Indonesia cannot, for example, realise its huge aquaculture
potential, which could also serve the export market. The government is
eager to achieve food self-sufficiency and often regulates food and feed
imports to boost opportunities for local farmers. Growing demand for
locally produced base protein to increase local animal production and the
relatively high value of protein make OW-to-protein conversion very
promising from a market perspective. Direct feeding of selected kitchen and
market residues to cattle, goats, fish (especially catfish) and poultry
(chicken and ducks) is already common, particularly during the dry season
when foraging and grazing are limited. Feeding organic kitchen and market
waste to insect larvae of the Black Soldier Fly (BSF), Hermetia illucens, is
an alternative solution, linking OW treatment to the production of base
animal protein, namely the protein contained in nutritious insect larvae.
FORWARD pilot operations
FORWARD has established an organic waste conversion site at the Puspa
Agro vegetable market in Sidoarjo, where conversion by Black Soldier Fly
Larvae (BSFL) has been developed as the core OW conversion technology.
BSFL are fed dewatered fresh market waste, and the OW fraction not
consumed by BSFL, i.e. the cellulose-rich “garden waste”, is composted.
The biogas production potential of the liquid from waste dewatering and the
residue after BSFL conversion are currently being explored. This on-site
energy source could be used for post-harvest processing of larvae. The
residue is also being tested for vermiculture.
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Ongoing research
FORWARD currently rears enough young BSFL to process 2 ton of fresh
OW daily, and this can be flexibly scaled up. Our research now focuses on
improving and streamlining the BSFL waste conversion operation, such as
finding ways to remove excess water by dewatering and/or mixing different
waste types. The goal is to have the final residue dry enough to allow for
mechanical harvesting of larvae.

Research with Indonesian universities involves evaluating the feeding of
larvae to fish, poultry and baby goats, as well as the biogas potential of the
liquid and residue fractions. FORWARD also interacts with communities to
obtain segregated household organic waste and with agribusiness companies
to test industrial organic waste streams. The project is also doing market
development with potential end-users and commercial partners.

Mating cages for adult Black Soldier Flies
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Harvested Larvae of the Black Soldier Fly

Outlook
Although BSF technology is still in its infancy, stakeholder interest is
steadily growing, providing an incentive to explore source segregation of
waste, a yet rare practice in Indonesia. To respond to the market potential
and to meaningfully impact waste management, more knowledge on OW
conversion by BSFL at different scales is necessary. Technology and
business models need to be developed and evaluated according to these
scale requirements. FORWARD is successfully demonstrating to
governmental, private, social and academic partners that widespread
decentralised OW conversion is key to the overall MSWM challenge and
that OW resource recovery can contribute considerably to social, economic
and environmental welfare in many ways.
============
This article is currently in print for “Sandec News 2016”, a yearly
research newsletter published by the Sandec department of Eawag and
available online. Eawag is the Swiss Federal Institute of Aquatic Science
and Technology and Sandec is the Department for Sanitation, Water and
Solid Waste for Development.
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Project FORWARD is funded by SECO (Swiss State Secretary for Economic
Affairs) and works in cooperation with the Indonesian Ministry of Public
Works & Housing and local Sidoarjo Regency government departments.
The research is implemented with contributions from lecturers and students
associated with Institut Sepuluh Nopember Universitas Surabaya,
Universitas Airlangga (all located in Surabaya); Universitas Indonesia (in
Depok) and Institut Pertanian Bogor. The pilot site is provided by PT Puspa
Agro, a company of the East Java Provincial Government.
(1)
(2)
(3)
(4)
(5)

Eawag/Sandec, FORWARD, Indonesia
Eawag/Sandec, Switzerland
Institut Teknologi Sepuluh Nopember, Indonesia
Universitas Surabaya, Indonesia
Project FORWARD associates, Indonesia

Contact & info:
bart.verstappen@eawag.ch
www.eawag.ch
www.sandec.ch
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2.
Chantal Bucher* and Céline Peterhans
FHNW School of Business, University of Applied Sciences and Art,
Switzerland

Summary
This paper aims of dealing with a special business case for the market
potential of insect protein derived from OFMSW in the targeted area
Sidoarjo. As a matter of fact, organic waste, which comprises biodegradable
components that is of biological origin and does not contain any harmful
waste, can be converted in extremely valuable products such as insectprotein. This is derived from the Black Soldier Fly (Hermetia illucens L.)
that reduces organic waste almost completely during its larval stages. After
the final stage, the larvae consist of 42% protein and 35% fat that represent
an valuable source for animal feed. Hence, the result indicates that the insect
protein could be introduced successfully in Sidoarjo regency due to several
reasons, including a great number of potential customers who expressed real
interest, increasing price and demand for competing products, legal aspect
and initial investment.
*Correspondent: chantal.butcher@student.fhnw.ch

Background
Organic waste comprises of biodegradable components is biological origin
and does not contain any harmful waste (Environmental Protection
Authority;, 2009). Insect-protein on one hand is derived from the black
soldier flies (Hermetia illucens L.) that reduces organic waste almost
completely during its larval stage (EAWAG, 2014). This insect species can
be produced for feed for fish. The “prepupae self harvest as they migrate
to find pupation sites” specified that due to the fact that these larvae
consist of 38-46% crude protein, they represent an extreme valuable source
for animal feed (Oonicx, Broekhoven, van Huis, & van Loon, 2015).
The black soldier fly is useful to reduce wastes and associated nutrients in
confined bovine facilities (Myers, Tomberlin, Lambert, & Kattes, 2008).
Since insect-protein derived from BSF larvae fed on organic waste
would most likely be a part of the food chain for human consumption,
current food safety regulation in Indonesia need to be considered. The
research question is how the insect protein derifed from organic fraction of
municipal solid waste (OFMSW) can be introduced successful in local
market?
This paper deals with a special business case of the market potential for
insect protein derived from OFMSW in the targeted area Sidoarjo. In order
to gather this information from relevant stakeholders, an on site research
was inevitable. Therefore, the authors conductedsemi structured interviews
with selected partners in Sidoarjo regency during a five week on site stay
whereby the findings and results of the interviews represent simultaneously
the main source of information of this study.
The Sidoarjo
Sidoarjo is located in Indonesia’s second largest island Java in the province
Jawa Timur (Eastern Java). It is embedded in the urbanised agglomeration
surrounding Surabaya, which is after Jakarta the second largest city of
Indonesia. Specifically, it borders in the north Surabaya and Gresik regency,
in the east it edges the strait of Madura, south of Sidoarjo is Pasuruan and
Mojokerto districtis located in the west.
Sidoarjo is known as the “City of Delta” because it isl ocated between two
river outfalls of Brantas River, which are Mas River and Porong River.
Moreover, its regency is divided into 18 districts covering a total area of
714 km2 (Badan Pusat Statistik, 2014), each of them including several
smaller villages and wards. Some of the larger districts of Sidoarjo regency
are Taman, Krian, Temple, Porong and Waru.
Household solid waste is still a serious problem in the cities. With
population nearly two million, Sidoarjo generated in 2013 a daily amount of
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domestic solid waste of 1’581 ton which can be divided into its different
components as shown. The total decomposable organic waste in Sidoarjo
adds up to 65% where by the main sources of generated waste are
households, followed by commercial areas (Dhokhikah, Trihadiningrum, &
Sunaryo, 2015). In 2013, 366.8 ton of waste is being colected daily, which
represents almost 23.2 %. The on site research and confirmations of local
people makes this number questionable. Additionally, there is a law in place
that forbids the burning of waste. Approximately, 35% of the remaining
waste that has not been collected by the government is still burnt by the
citizens.
Legal framework
It is necessary to take into consideration the legal aspects, existing
conditions of waste management and food safety. Waste Management in
Indonesia is regulated by two Laws i.e. Law No. 32/2009 for Industrial
Waste and Law No. 18/2008 for Municipal Solid Waste (Sidik, 2010).
Insect protein for waste management also includes Law No 7/1996 on food
safety, while e-waste recycling facility has not yet been officially
established in Indonesia (Andarani & Goto, 2014).
The act of food safety describes basic food laws including, among others,
food production and processing, food safety (sanitation, additives, genetic
engineering, packaging, contamination and quality assurance), food quality
and nutrition, food labelling and advertisement. In general, Act. No 7
states that it is prohibited to produce food that is
•
•
•
•
•
•
•

putrid, repugnant, dirty, decayed or decomposed
Contains diseased vegetable or animal substances
Contains or has present more parts or excrements of insects and
rodents than the maximum limit
Contains or has present more pesticides residue or other insecticides
than the maximum limit
Contains more poisonous chemicals, minerals or metalloid, or
additives than the maximum limit
Contains more pathogenic microorganisms than the maximum limit
Unfit for human consumption and harmful or affects human health
negatively. (State Minister and State Secretary of the Republic of
Indonesia, 1996)

It appears that the majority of householders dispose hazardous waste
together with other household waste, which will then be disposed at the
landfill (Aprilia, Tezuka, & Spaargaren, 2012). Although the fraction of
hazardous and toxic waste from the household waste stream is low, there is
still the need to separate these types of waste in order to avoid soil pollution
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and the contamination of compost products that are produced from
household waste. For insect-protein of BSF larvae important legislation,
includes regulation number 18 of 2009 concerning “Husbandry and
Animal Health” and regulation number 45 anno 2004 concerning fisheries.
Law number 18 includes an article regarding the feed requirements for
livestock, where it is said that feed for livestock should be a product of
agriculture, fishery, husbandry or other material, “reasonably used” as feed,
in processed or unprocessed form. (Government of Republic Indonesia,
2009).
It is prohibited using feed that include material in the form of blood,
meat, bones or which is mixed with certain hormone and antibiotic
supplement. Hence, the organic waste supply for BSF larvae needs to be
controlled accordingly. As far as the requirements for fish feed are
concerned, law number 31 on fishery provides little inforS mation.
However, article 2 and 23 state that it is not allowed to use any kind of
medicine or raw materials, additives and auxiliary materials that could
endanger human health (Government of Indonesia, 2009).
It needs to be considered that due to Indonesian’s significant Muslim
population, many products offered are “Halal” meaning that they, among
others, do not include “unlawful animals” such as pigs, dogs, snakes and
other “animal that are forbidden to be killed” such as ants, bees and
maggots. The latter mentioned suggests that poultry and fish produced
under the Halal certificate are most likely not allowed to be fed with BSF
larvae.
Political Aspect
The government of Indonesia has perceived the problem of waste
dumping practices and developed regional sanitary landfills (TPST) as
a means to alleviate these counterproductive habits. All sanitary
landfills are expected to be provided with “lining, soil protection,
groundwater moniS toring and landfill gas processing” and some of them
have even anaerobic composting and landfill gas faciliS ties in order to
convert waste into energy . Additionally, pursuing the overall goal of
Reducing waste, augmented Reusing and Recycling of materials (3Rs),
the Ministry of Environment issued a policy that has come into effect in
2008.
In the nearby city, the mayor of Surabaya, Tri Rismaharini pursues the main
target of making “the most of empty land and open spaces“ with the result
of numerous clean parks in the city. Valuable support and cooperation can
be expected, further enhanced by the circumstance that both belong to the
same party (vom Hove, 2014).
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Having the target of awakening and raising people’s awareness of the
current waste problems, the Kitakyushu Initiative (KI) program was
developed with the specific task of improving the situation in Surabaya
concerning waste management. During a two cycle program (20002005 and 2005-2010) they established in cooperation with the government
14 composting centres spread all over the city of Surabaya.
Reduced expenses for waste management, 20 % decrease of waste generated
over a period of four years and a greener cityscape were the results of this
extremely successful initiative. As an inspiring example and seeing the
successes coming along with this project it is constantly copied in other
cities. Having said that, Sidoarjo regency’s government is not known as
being as proactive as other surroundS ing regencies and unfortunately, no
supported programs or initiatives regarding the matter are in place.
Potential Buyers
The higher organic fraction provides greater potential to be managed on a
business scale compared to household wastes. In general, the wastes
generated from traditional markets are more uniform, more concentrated
and less hazardous than waste from other sources (Aye & Widjaja, 2006).
Hence, the main target groups for insect-protein were, as the table
below summarizes, Sidoarjo’s feed mill industry, the aquaculture
sector and small retailers, specifically bird markets. In virtue of limited
time capacity, representatives within each target group have been chosen
carefully as listed in the table below, in order to ensure receiving as much
valuable data as possible.
Table 1. Target Groups
Target Group

Representatives

Feed mill industry

Charoen Pokphan, Java Comfeed

Aqua culture

Fish Academy, fish farmer

Small retailers

Bird markets, pet shops, worm farmer

Sidoarjo generated in 2013 a daily amount of domestic solid waste of
1,581 ton, which can be divided into its different components. The
total decomposable organic waste in Sidoarjo adds up to 65 % whereby the
main sources of generated waste are households, followed by commercial
areas (Dhokhikah, Y and Trihadiningrum, Y, 2012:330). In 2013, 366.8 t of
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waste is being collected daily, which represents almost 23.2%. The onsite research and confirmations of local people makes this number
questionable.
There is a law in place that forbids the burning of waste, where
approximately 35 % of the remaining waste that has not been collected by
the government is still burnt by the citizens. Due to Sidoarjo’s rapid
population growth rate of 2.4% annually (Regional Account and Statistical
Analysis Division, 2013:83) generated waste will certainly not
decrease. Although these weak numbers presented above may give a
rather negative impression, through education from different sites the
attitude towards waste management slowly starts to change.
The Aquaculture and Feed Industry
The total consumption of animal and aquaculture feed in Indonesia
amounted 13.9 million t in 2012, which is an increase of 13 % compared to
2011 (Prasetyawan, 2012). Aquaculture is an important component of
Indonesian fisheries which contributes to national food security, income and
employment generation and foreign exchange earnings. About 90 percent of
the country's total fish production is consumed domestically. Fish is a staple
food item in the diet of Indonesian families, providing two-thirds of the total
domestic animal protein supply (Paryanti, 2006).
Animal protein consumption for Indonesian people comes mainly from
beef/buffalo, sheep/goat, pork and poultry. In the 1990-1994 period, the
commercial chicken population accounted for 64.2 per cent of the total
chicken population (Tangendjaja, 2000). The industry recorded an average
annual growth rate of 11 % in the last five years . More than 90 %
of the total animal feed consumption, meaning 12.9 million t is
attributable to the poultry industry, whereas animal feed for the aqua
culture sector contributes only approximately 7 % (Prasetyawan, 2012).
The feed mill industry has an important role in supporting the animal
husbandry since feed accounts around 70 % of total cost of poultry
production (ibid:3). Indonesia’s animal feed industry is occupied by
over 80 registered companies and several traditional breeders
(Prasetyawan, 2012:6). The listed PT Charoen Pokphand Indonesia
Tbk (CPI), PT Japfa Comfeed Indonesia Tbk (JPFA), PT Sierad
Produce Tbk (SIPD), and PT Malindo Feedmill Tbk (MAIN) are market
leaders, controlling more than 60 % of total market share (PT Charoen
Pokphand Tbk, 2013).
Indonesia’s commercial newsletter (2012) concluded that East Java has
become the production centre for animal feed and animal husbandry
products in Indonesia. More than 18 large animal feed factories and
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around 50 cottage industries producing animal feed are located in East Java.
Poultry farms in East Java include centres in Jombang, Malang, Gresik and
Mojokerto and potentially new areas for expansion are Sidoarjo,
Pasuruan, Lamongan, Nganjuk and Kediri.
In general, feed mills vertically integrate their business activiS ties such as
poultry feed plants, day old chicken (DOC) breeding farms and chicken
processing plants to optimize the value chain. Farmers mostly purchase the
DOC as well as the feed from the integrated players as observable in the
case of Wonokoyo. As already stated, Sidoarjo has not yet a substantial
poultry population but should be included as a potenS tial location for
further poultry farms by the major feed mill players in the future. As
a matter of fact, SiS doarjo regency recorded around 432’331 poultry in
2013.
Considering the immense animal feed industry in Indonesia, this target
group has the highest demand poS tential for BSF. Therefore, the
authors strived to conduct interviews with the major players of the
animal feed industry such as CPI, JPFA and SIPD and other smaller
producers like PT Wonokoyo Jaya Corporindo and PT Wirifa Sakti that
have a branch located in Sidoarjo or Surabaya.
Given the fact that most feed mills have integrated businesses, meaning
that most of the chicken farms are owned by feed mills which
provide the chicken farms with their products, interviewing chicken
farms has proved to be redundant. Unfortunately, feed mills were not very
open to research so that the authors could only visit the feed production
plant of CPI (Recording 12, 03.07.2014) in Sidoarjo and a poultry farm of
PT Wonokoyo Jaya Corporindo (Recording 24, 19.07.2014) in Mojokerto
regency.
Charoen Pokphan Indonesia
CPI has a total poultry feed production capacity of 5.3 million ton per year,
achieved by six plants located on Indonesian’s islands Sumatra,
Kalimantan, Java and Sulawesi. According to CPI, the plant in
Sidoarjo has a total poultry feed production capacity of 100’000 ton
per month respectively 1.2 million ton per year and is mainly
supplying Central Java and the eastern part of Indonesia including
Sidoarjo regency. Whereas the other major players also produce fish feed,
CPI is focusing only on poultry related businesses.
Approximately 85 % (Prasetyawan, 2012:4) of the production costs is
attributed to raw material such as corn, soybean meal, fish meal and
meat bone meal. While the feed mills’ demand for corn can be
locally covered up to 65 %, 100 % soybeans have to be imported.
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Therefore, CPI marks increasing cost of goods sold because of rising
raw material prices as one of the company’s key risk.
In fact, prices of corn and soybean have escalated in recent year. The price
of soybean has more than doubled to USD 535 per ton in 2012 from
USD 217 per ton in 2005. During the same period, the price of corn
has tripled to USD 309 per ton in 2012 from initial USD 103 per
ton in 2005. This is mainly because of globally rising demand.
CPI is currently using soybean meal5 as their main source of protein, which
is imported mainly from the USA but also from Argentina, Brazil and
sometimes India. CPI needs around 20 % of the total poultry feed
production capacity, meaning approximately 1.1 million t, for their poultry
feed products. According to CPI, as of July 2014 the current price of 1 kg
soybean meal is around IDR 7’000 (1 t = IDR 7’000’000 = USD 6506).
Given the drastic increase in prices of raw material, CPI and other feed mills
are in need of cheaper substiS tutions for corn and soybean. In fact, CPI
mentioned during the interview a general trend to go back to the root
where chicken were only fed with insects. Hence, CPI is increasingly
interested in substitutes such as earthworms and single cell protein.
Also when confronted with an introductory presentation of the BSF
larvae, interest has been awoken. However, CPI stated that until now
no substitutions have been found since feed mills require a stable quality
and supply of the product. CPI further explained that their customS ers
require standardized products with continuously labelled nutrition facts.
In order to even consider BSF as a component of CPI’s poultry feed, a
constant supply of at least 1 % of the 20 % protein of the monthly total
production capacity of 100’000 t has to be guaranteed. Having said that, a
monthly amount of at least 200 t (100’000 t*0.2*0.01) of BSF larvae had to
be supplied. They further reS quire that the BSF larvae should be delivered
processed in form of powder for easily further processing it.
As far as health and safety regulations are concerned, CPI does not
see any problems in converting larvae fed from organic waste into
poultry feed, controversially to legal aspects, at least for the loS cal market,
as long as there are no diseases detectable.
Poultry Farm Wonokoyo
Indonesia is the country with the world’s largest Muslim population
but despite, the poultry meat consumption of yearly six kg per capita
is simultaneously one of the lowest in Southeast Asia (PT Charoen
Pokphand Indonesia Tbk, 2013). Malaysia for example consumes more than
six times more poultry than Indonesians. Investor still show strong interest
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in doing business in Indonesia’s feed industry, as indicated by existing
producers, to increase production capacity. Hence, Indonesia’s animal
feed industry is expected to further grow significantly in the near future.
PT Wonokoyo’s poultry farm in Mojokerto regency has a total
capacity of 304’000 chicken divided on 14 stalls. According to the
production manager, he needs daily around 2 t of poultry feed, which
is delivered directly by Wonokoyo’s feed production unit. He further stated
that the feed is bought to special conditions and costs around IDR 5’000 per
kg. The poultry feed contains 20 to 21 % protein, which is favourable for a
healthy growth of the chicken.
No additional feed such as live insects are fed to the chicken as the
standS ards for the poultry cultivation are strictly set by Wonokoyo’s
headquarter. He further declared that he can therefore not make any
decisions regarding the choice of feed for the poultry. Consequently,
questions regarding the buying criteria for BSF and the interest in it are
unnecessary since according to him, these kind of questions have to be
addressed to the headquarter.
It has to be mentioned that no accurate figure for the demand
potential for Sidoarjo regency can be provided, since the feed mills are
rather nationally operating than only focusing on one city. Therefore, also
CPI was not able to provide sales figures only for Sidoarjo regency.
However, CPI’s branch located in Sidoarjo could give specific demand
requirements for their business.
Namely, CPI’s total monthly demand of protein is 20’000 t of which they
require at least 1 % BSF larvae to even consider buying it. This implies that
BSF larvae are produced on a large scale basis. Further attributes such as
constant and stable supply and quality of the larvae need to be guaranteed.
The sales price of the processed BSF larvae should be below the price of
soybean (currently around 650 USD per t), which is subject to constant
changes.
Approaching chicken farmers directly with the sale of BSF larvae is
assumed to be inefficient as most of the bigger poultry farms are managed
by feed mills that offer their branches reduced prices and simultaneously
set the feeding standards for the products.
Local Aqua Culture
Given Sidorajo’s significant aqua culture sector and the resulting demand
for fish feed, fish farmers are an important target group for insect-protein
derived from BSF. In order to gather information about the market
demand potential in Sidoarjo’s aqua culture, Mr M. Hariadi (Recording 15,
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05.07.2014), a local fish farmer located in the village Penatarsewu has been
visited.
He acts simultaneously as the head of the local fish farmer association
and is a member of the traditional fish farmer association of east
Java. Additionally an expert interview with the local fishery academy,
Akademi Perikanan Sidoarjo (APS) (Recording 11, 02.07.2014) which
educates students in aqua cultural management has been conducted in
order to collect complementary information.
A small focus was also laid on ornamental fish culture by means of
interviewing 4 shop owners at the local ornamental fish market (Pusat
Pasar Ikan Hias) and one interview with a bigger fish shop called Kuya
Pet Shop located in a supermall in Surabaya.
In Penatarsewu vilage, fish ponds cover a total area of nearly 69 hectars
including Hariadi’s farm with a total of 14 hectars. Hariadi is specialized
in the cultivation of Nila and could therefore give valuable
information regarding the feed requirements and production capacity for
this specific species. Given his function as the head of the local fish farmer
association, he also has a broad knowledge about the production of the
whole village.
Generally, fish farmers are able to cultivate Nila during two cycles a
4 month per year. In the remaining months they need to prepare the
ponds by means of establishing optimal water conditions and the
cultivation of a fry. Total Nila production capacity of Penatarsewu
amounts to 250 to 300 t per cycle of which around 75 % are sold to
the local fish market and 25 % are exported. According to Hariadi,
the feeding ratio for Nila, assuming a feed with 30 to 34 % protein, is
around 1:1, meaning that for 1 kg of feed is required to cultivate 1 kg of
Nila. Therefore, Hariadi purchases around 9 t of feed per cycle.
If the larvae of the Black Soldier Fly would be sold directly to fish
farmers, the previously explained target group feed mills would become
competitors. However, due to the fact that according to APS, fish farmers
would like to be more independent from feed mills and their increasing
prices, the larvae of BSF would actually be preferred. They further
comment that insect-protein would primarly be used complementary to
processed feed to reduce dependency of fish feed purchase.
Mr Hariadi is currently using Laguna Ikan General (LG) a product
offered by the company Wirifa Sakti in Mojokerto. LG feed is high
in protein with a content of 32S34 % and therefore good for Nila
because they need more protein as other fish like catfish. The products of
Wirifa Sakti are new and higher in protein than products from other feed
mills, yet still less expensive according to him. He further stated that
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although other companies now also sell products with almost the
same amount of protein, Wirifa Sakti is still the cheapest.
For LG he is currently paying IDR 250’000 per 30 kg bags (IDR
8’334 per kg), transportation included. Mr Hariadi is continously
comparing prices of different supplier and further explains that Cargill
and Wirifa are almost equally priced, whereas the other main players
in the fish feed industry such as Central Proteinaprima, Japfa
Comfeed and Matahari Sakti offer their products at around IDR 8’000
to 15’000 more expensive per 30 kg.
Hariadi sees a high potential for BSF in aqua culture since prices for fish
feed are expected to increase even more in the near future. The high
protein content and the fact that natural feed would affect the water
condition less negatively is seen as a high advantage. Moreover, according
to his assumption, it would even increase the water quality.
On the other side, he is also concerned about his fish and therefore
would like to firstly test it in cooperation with the local association
and specific experts from the relevant department. Until now it is
required to control the fish for “negative residual values” and report
the results to the respective department. According to APS however,
the regulations for the local market are not too strict as long as fish
do not contain antibiotica nor transmit any bacteria or other diseases. As far
as APS is concerned, there are no constraints in feeding BSF to fish.
According to Hariadi, the price and the feed conversion ratio8 (FCR) are in
his opinion very important buying criteria. He further stated that the
price of larvae from BSF should be lower then the processed feed
but otherwise he has no specific price expectations. He mentioned that
although the processed feed is easier to handle in terms of hygiene, live
larvae could enhance the water stability and quality in the ponds.
Additionally, he expects the larvae to be delivered to the farm.
However, the most important buying criteria is that the product does
not affect the fish in a bad manner. Therefore, a preliminary tryal
phase with accompanied quality controlls would be vital. Furthermore,
Hariadi does not require any minimum amount that should be
provided as he could use BSF larvae complementary to the processed
feed, which would hopefully result in a reduced dependency on feed mills.
Sidoarjo Fishery Academy
APS observed that fish farmers are suffering from the increasing price
development of fish feed and is therefore currently trying to find a
solution to this problem. Their goal is to provide fish farmers with trainS ing
so that they can produce their own fish feed in the future. In order
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to do so, APS is currently experimenting with the feeding of larvae,
mainly from regular houseflies but also from BSF, in a small laboratory on
the campus.
Given a success in the trial phase, APS planned to go publicly with their
idea. Therefore, it established a pilot project including 400 fish farmers of
the region, which represents in fact more than 10 % of the total fish famers
in Sidoarjo regency. According to APS, each farmer handles on average 5
ponds, each of them containing around 5’000 fish (adds up to a total
of 2 million).
In a first step, APS plans to produce the larvae for the fish farmer,
as they are not yet fully convinced and willing to focus on their own
cultivation of larvae. Fish farmers are currently not used to feed larvae to
their fish, which should change in the future according to APS‘
expectations.
So far, APS uses a mixture of different components and some water to
attract flies and evenS tually, as feed for the growing larvae. APS
further explained that the fish feed mixture would contain around
20S25 % protein without the larvae and around 30 % of protein after adding
the larvae.
Table 2. Demand for Larva Pilot Project (Catfish)
Week

Body
weight
(g)

Feeding rate
(%)

Larvae needed
(g/day)

0
3
2
0.06
2
5
2.1
0.105
4
10
2.2
0.22
6
18
2.3
0.414
8
27
2.4
0.648
10
36
2.5
0.9
12
52
2.6
1.352
14
65
2.7
1.755
16
79
2.8
2.212
18
100
3
3
Total larvae needed
Amount needed for pilot project (2 million fish)

Larvae needed
(g/two weeks)
0.84
1.47
3.08
5.796
9.072
12.6
18.928
24.57
30.968
42
149.324 g
298.648 ton

Total larvae demand for the pilot project amounts to almost 300 t per
cycle, which means a monthly required production of 75 t within a cycle,
neglecting the fact that the production is disS proportionally distributed.
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Ornamental Fish
Indonesia is one of main exporter of ornamental fish in Asia. The extractive
nature of fish collecting, that lack adequate resources and mechanisms for
reef conservation, has serious impacts upon the fragile coral reef ecosystems
in which it occurs (Dykman, 2012). Sustainable feed systems had to be
established to ensure availability when local wild harvest feeds (mysid
shrimp) are in low supply (William, et al., 2014).
On the ornamental fish market in Surabaya, there are many different
rather small ornamental fishes and diverse fish feed available.
According to the shop owners and the authors’ observations, there are
around 80 shops of which only 2 shops sell worms, specifically tubifex
worms.
Great number of different processed fish feed is sold at the market so
that not many correlations beS tween different shop owners could been
made. Nevertheless, brands like Takari produced by PT Central
Proteina Prima and Agaru from PT Mathari Sakti seem to be
available in almost all shops. Both products contain around 48 %
protein and are rich in soybean and shrimp flour. Agaru fish feed is
available at a price of IDR 5’000 per 100 g whereas Takari costs IDR 3’000
for the same quantity.
Another source of protein offers tubifex a thin red worm that is high in
protein (40 %) and is therefore a deS sirable feed for ornamental fish.
According to the worm seller, tubifex is supposed to highly increase
growth and colour variety of fish. In a first step the interviewed
worm seller buys the worms alive for IDR 15’000 per 500 g from a
distributor, who in turn collects them in open sewers. He anon freezes the
tubifex and packs them into small plastic bags, which are sold for IDR
5’250 per 100 g. His sales and the sales of the other tubifex seller amount to
around 12 kg per day.
Generally it can be said that there is little interest in live BSF larvae at the
ornamental fish market because of three reasons. Firstly, ornamental fish
keepers do generally prefer to buy processed feed rather than live insects
due to its ease of use. Even tubifex are sold frozen or in form of
pellets. Secondly, all of the shop owners stated that BSF larvae are
too big for normal ornamental fish, which was also confirmed by the
vendor in Kuya Pet Shop (Recording 8S9, 30.06.2014).
However, several retailers mentioned koys as a posS sible target group for
live larvae. Thirdly, customers are used to buy tubifex or processed feed as
it is comS monly perceived as the normal feed for ornamental fish.
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Consequently, also the retailers are unwilling to sale live BSF larvae as
there is obviously no market for it and due to maintenance difficulties.
According to Kuya Pet Shop that sells koys and specific feed, BSF larvae
could be indeed interesting for koys as koy keepers are always eager to try
new feed that could even more increase growth of their fish or enS rich the
colours of them. Nevertheless, in order to give more information, Kuya Pet
Shop needs a sample of BSF larvae. As a matter of fact, actual interest in
trying BSF larvae and monitor its effects on the koys on a farm outside of
Surabaya has been expressed and the contact details have been provided
As far as the demand potential in figures is concerned, solely in Sidoarjo
1’200 t of Nila (Tilapia), the second most produced fish in Indonesia, has
been produced monthly in 2012 (60’000 t * 0.24 % / 12 months). Having
said that and knowing the feeding ration of 1:1, a total potential demand for
BSF larvae for Nila of exactly this amount can be concluded.
Given the fact that BSF larvae contains approximately 40 % proteins,
exceeding protein contents of normally used feed such as LG (32S34 %),
BSF as a substitute seems to be desired, whereby the maximum price per kg
of BSF larvae should not exceed IDR 8’334 per kg (IDR 250’000 / 30 kg),
including transportation costs. Additionally, the pilot project that involves
farmers that cultivate catfish, requires a total larvae supply of 300 ton
per 4 month. A possible cooperation between the FORWARD project
and APS could be probable as it could facilitate the allocation of this high
demand.
Bird Keepers
Indonesia has a long tradition of keeping wild birds as pets, especially in
Java and Bali it is a popular hobby (Jepson & Ladle, 2009). To avoid animal
abuse and animal trafficking, Indonesia has introduced the natural
environment program through encouraging the development of ecotourism
(Sollund, 2011). In fact, the representative survey in 2006 shows that 35.7
% of the Indonesian households kept at least one bird (Jepson & Ladle,
2009).
Taking these figures into consideration since there are no updated
figures available, this would imply that in Sidoarjo with a population
of 1.95 million inhabitants (Regional Account and Statistical Analysis
Division, 2013:83), almost 700’000 people currently possess a bird. Hence,
bird owners are an important potential target group for insect-protein
derived from BSF.
The shops in the bird market sell not only different types of birds and bird
feed but also bird cages and other bird related equipment. It has been
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observed that the bird market of Surabaya (Pasar Burung Bratang) has
approximately 50 shops of which around 12 sell, among processed
bird feed, live larvae and crickets. The bird market in Sidoarjo (Pasar
Burung Larangan) is smaller with around 30 shops of which 8 sell live
insects. Hence, there are in total 80 shops out of which only 25 %
sell live insects. Both markets are daily opened between 8 a.m. and 8
p.m. and attract mainly bird keepers. The pet shops were located in
SuperS mall in the centre of Surabaya.
The supply chain of the live insects is more transparent as shop
owners are curious where insects come from since they are not packed
and sales depend on the quality of fresh insects. Firstly, it proved to be difS
ficult to get in contact with so called “sales persons” (Recording 1S7,
30.06.2014 / 01.07.2014) as they only visit the market in the morning
and depending on the day, one time in the afternoon. Interestingly, the
supply chain of insects includes the following parties: (1) supplier /
producers, (2) sales intermediaries, (3) retailers and (4) endSusers.
According to several statements of the sales person and the shop owners,
farmers (mainly chicken), households / communities and specialized
worm / larvae farmer are the supplier of the insects. Farmer located
outside of Sidoarjo’s centre gather larvae in chicken manure and sell it to
the collectors. Similarly, individual households or even whole
communities collect jointly larvae in their kitchen waste and offer it
for a small price (details unknown) to the collectors. The specialised worm
farmers that solely focus on the cultivation of larvae represent a minority.
The collectors approach different suppliers / producers and gather the
worms. In a next step, the collectors sell the worms to the sales persons
for a higher price. Apparently, interviewees hardly wanted to give inS
formation about the location of purchase due to high competition and
the fact that the work of collector and salesman would then be
unneeded. Afterwards, collectors sell the worms to a middle party, who then
brings them to the retailer on the market.
Competing products can be classified in three main groups, namely (1)
processed bird feed (in form of pelS lets), (2) seeds and (3) other live
insects. According to the interviewees, the form of the bird feed does not
only depend on the type of bird but also on the purpose of the bird. For
example, some keepers participate with their birds in special singing
bird contests and live insects are commonly perceived as supporting
the fostering of a bird’s singing capability. However, they further
state that while processed bird feed is the main source of nutrition for
birds, live insects are only complementary used. This is mainly due to the
fact that processed feed is easier to handle in terms of maintenance of the
bird cage and has a longer durability.
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Table 3. Processed Bird Feed
Products

Price per kg in
IDR

Daily sales per
shop in kg

Total daily
demand

Fancy Gold Food
Chinese herbal
Fancy Gold Food
Seaweeds
Chirpi Seaweed
Chirpi 3 in 1
Cage worm
Hong Kong
worm
Cricket
Bamboo
caterpillar

44,400-55,600

2.7

216

22,200-26,700

4.5

360

17,500-20,000
17,500-20,000
50,000
50,000-55,000

2
2.4
4
2

160
192
80
40

70,000
n/a

1
2

20
40

Birds that are not meant to compete in contests are only fed with seeds.
According to the respondents, processed bird feed is the main source
of nutrition for birds. Having had a closer look at processed bird
feed, all of the interviewed shop owners mentioned the brands Fancy
Gold Food, Topsong and Chirpy as almost equally strong selling products.
These products mainly differ in terms of added ingredients such as
seaweed, ginseng, worms, egg etc. Generally, shop owners were reluctant to
give information about the purchasing price of processed feed but according
to a few sellers, the targeted margin is around IDR 1’000 to 2’000 per bag.
Contrary, the selling prices of different processed products are surprisingly
very coherent and only vary minimally among the different shop owners.
Based on the information received, there are two opportunities to
enter the market with the sale of BSF larvae. The most appealing one,
as no processing of the larvae is required, is selling the BSF larvae directly
or via an above described sales person to the end users respectively to
the shop owners, where the latter mentioned option would be preferred
as no own shop is required. Moreover, the sales person indicated inS terest
in trying to sell BSF larvae.
Depending on the location of the possible BSF larvae cultivation
farm, the sales person could collect BSF larvae directly and no
transport would be necessary. The second opportunity requires the
processing and packaging of BSF larvae, which in turn bears
operation costs. Although this entry strategy offers higher

MARKET SURVEY FOR INSECT PROTEIN | 27

sales possibilities (as observable in table 8) and processed feed could
additionally be sold to pet shops, the feasibility of it is questionable. On one
hand, processing BSF larvae brings additional costs as already mentioned
and on the other hand, labelling processed feed is according to the
statements of shop owners very important and designs need to be carefully
chosen, including the choice of colours and special attributes. To conclude,
for both entry strategies further information regarding the function and
nutritional value of BSF larvae are needed and therefore, basic
introduction of the product on the bird markets is inevitable.
Potential Partner for BSF Larvae
During the on-site research, the authors came across an interesting
business model including worms that could bear possible synergies to
BSF larvae. Thus, an interview with Adam Maulida (Recording 18,
10.07.2014), a worm farmer in Malang and simultaneously the business
owner, has been conducted and inS formation important for this part have
been revealed.
Mr Maulida owns a small but innovative business called “Rumah
Cacing” in Malang. Initially, he cultivated eels and fed them with earth
worms (Lumbricus Rubellus), whereby he suddenly recognised the
opportunity of cultivating these worms and entering a new market instead of
cultivating eels and comS peting with others. Therefore, he established his
worm farm with which he nowadays gains a lot of recognition.
Maulida’s business model is dependent on his members, who are
normal chicken or cow farmers, varying greatly in size. Maulida
offers these farmers an additional income by means of the cultivation
of worms that almost goes hand in hand with their daily business. In order
to become a member, interested farmers are required to pay a onetime
registration fee of IDR 50’000 and to complete a training session concerning
the cultivation of earth worms at his farm in Malang, which costs additional
IDR 50’000.
In return, members receive besides future income from sales of worms,
eggs and a member card. Furthermore, farmers have the possibility to
feed some worms to their own chicken, provided that a special agreement
with Maulida is in place. Until now, the business includes 2’000 members
located in east Java and Bali. According to Maulida, memberships are
continuously increasing without doing any personal marketing.
The supply chain consists of one coordinator per 10 farmers, who is
responsible to collect worms at the members’ farms and who delivers
these worms either to Maulida’s farm or directly to the end user.
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Maulida has a total area reserved for ponds of 300 m2 for the
cultivation of earth worms. According to Maulida, earth worms on his
farm and the farms of his members are fed with shredded organic waste and
afterwards sold alive or dried, depending on the locaS tion of the farmers,
to the endSuser. When asked about the legal aspects, Maulida stated
that he is not aware of special regulations regarding the feed
regulations in Indonesia.
According to his statements, the earth worms contain around 70 %
protein, making them an important energy source. Currently, Maulida
together with 100 members located in Malang are able to produce around
300 kg of earth worms per day, where roughly one third is coming from his
farm. However, this figure is constantly increasing as memberships in the
region are augmenting too.
Basically, every farmer collects the organic waste for the worms
individually. In some cases however, the coordinator takes over waste
supply for “his” farmers provided by landfills or from fruit and vegetable
markets. As far as Maulida’s farm is concerned, waste comes from
the local market, where cleaning staff employed by the government is
paid to separate the organic waste from the rest and pack it then in bags.
As Maulida further stated, the cleaning staff is earning some extra money
since he pays around IDR 1’000 per 50 kg bag of organic waste and totally
20 bags per day are needed. Therefore, 1 ton of organic waste is reS quired
daily to produce around 100 kg of worms.
Maulida also explained that the demand for organic waste is
increasing and he is struggling to meet it, as government does not
provide any support to collect organic waste so far. In Bali for example,
organic waste of all markets in Denpasar is separated, packed into bags and
can then be collected for free. Unfortunately, in Malang and in most of the
parts in Indonesia waste is not yet separated from other waste fractions.
According to Maulida, he has currently only one customer (who cultivates
egg producing shrimps) in Pantura due to the fact that he is not yet able to
deliver more customers because of limited production capacity. He further
stated that the potential demand for this product is almost unlimited.
Only in Pantura’s aqua cultural area 62 additional farmers are
interested in buying his earth worms, whereby each farmer would
need 1 t of worms daily. He further explained that also shrimp and
catfish cultivators are interested and even cosmetic and pharmaceutical
companies have shown interest in his product.
The business has three main income streams; Firstly, the registration
and trainings fee (1), secondly profit resulting from the sale of worms
(2), and thirdly, profit from the sale of ginger, cultivated with worm casting
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(3). Only taking the registration and training fees of IDR 100’000, since the
start of his business in 2011 he already generated an income of IDR
200 million (2000 members*IDR 100’000).
As far as the sales of worms is concerned, collectors pay the farmers
around IDR 28’000 per kg, where Maulida anon buys them from the
collectors for IDR 30’000 per kg and finally sells these worms for
IDR 40’000 per kg to the endS user. His income is therefore IDR 10’000
per kg of worms.
Taken the total daily production of 300 kg of all farmers located in Malang,
since no further data to the total production is available, a minimum yearly
income of around IDR 1.095 billion can be calculated. Lastly, he sales
ginger cultivated with the worm casting although no further information
could be provided regarding the production and income resulting of
this income stream either. However, only taken the given information
into consideration, part of Maulida’s yearly income amounts to at least
IDR 1.2 billion.
It has to be mentioned that although Maulida is an innovative and passionate
business man it is questionable if he really has an adequate overview of his
business operation as he could not answer crucial questions regarding total
income and expenses. Despite, he mentioned the following business
expenses, where no exact data have been given: Salaries of 8
employees on his farm and for one cleaning staff at the market,
maintenance of his facilities, pick-ups and fuel.
Maulida has expansion plans for his business and is still on the lookout for
new business opportunities. Currently, he plans to build a centralised worm
processing factory so that he can enlarge his range of product by offering
processed feed in form of pellets. By means of selling processed feed, he is
expecting a substanS tial increase in profits. According to him, processed
feed can be sold for around IDR 2’000 per kg, where 1 kg of worm is
mixed with 60 kg of other nutrients such as rise husk and worm
casting.
While the ratio of 1:60 is still possible to change because adaptations of
the protein content would be made according to the requirements of
targeted animals, the location for the factory is already set. So far he
is still looking for strategic partners helping him with all the
technological aspects. Further, planned product variations include liquid
protein and establishment of an integrated agriculture are intended.
Conclusion
The survey suggests that the insect protein could be introduced successfully
in Sidoarjo regency due to several reasons, specially the following:
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1. A great number of potential customers, such as feed mills, fish
farmers, and bird keepers are located.
2. The majority of the interviewerd representative expressed real
interest in BSF larvae.
3. Increasing price and demand for competing products forces all target
groups to look for cheaper alternatives.
4. Legal aspects concerning the feeding of animals with BSF larvae
does not impse any entry barriers
5. Governmental support is not important as in the of biogas since no
substantial initial investment have to be made.
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Abstract
Biogas is a product of waste management that has composition of CO2 and
methane (CH4) and can therefore be used as an alternative energy source.
Anaerobic digestion is a natural biological process where biomass is
converted into energy (biogas) in the absence of oxygen and is considered
as possible alternative to treat organic waste. This study proposes three
main suggested approaches for further biogas processes: First, government
incorporation is the starting point, after having acquired in depth knowledge
and having elaborated a sophisticated concept for any non profit project.
Conequently, fulfilling this first point should be of absolute priority.
Therefore, the authors recommend extending the regency of this project
further south towards the regency of Malang. Secondly, interest is widely
available to substitute currently used energy sources for biogas and also for
municipal solid waste driven biogas digesters specifically. In order to
successfully implement it, active promotion has to start at thispoint. Lastly,
taken BIRU as an exceptional functioning project, it could have been seen
that cooperation with business partners is important. Having said that,
UBAYA as a described potential business partner is therefore highly
attractive also due to already existing relationships between them and the
FORWARD project team.
Keywords: biogas, partnership strategy, market survey
Correspondent: chantal.butcher@student.fhnw.ch

Introduction
The rising prices of the traditional energy sources and the global warming
problem have led to a large effort to promote renewable energy. Biogas is
key technologies for renewable energes as well as a product of waste
management that has composition of CO2 and methane (CH4) to meet the
organic waste management directive (European Biomass Association 2012).
Anaerobic digestion is a natural biological process where biomass is
converted into energy (biogas) in the absence of oxygen and is considered
as possible alternative to treat organic waste. There is high gas production
potential, which can be exploited in the future from mixed municipal solid
waste generated in the tropical environment and able to provide a clean fuel
from renewable feedstock and help to alleviate energy poverty (Getahun, et
al. 2014).
In order to use biogas, a facility (digester) has to be locally installed and
regularly fed with waste fractions such as cow sludge or organic waste.
Removing biodegradable material is significant in waste management and
biogas can be another desirable instrument to reduce waste. To bring the
biogas product into the market relies on technological acquisition, which
vary in the degree to which the acquirer’s existing knowledge is duplicated
by target’s knowledge (Sears and Hoetker 2014).
Based on lessons learned in previous projects of EAWAG, the assessment
of the demand potential has become a crucial step. Therefore, the aim of
this thesis is the assessment, qualification and quantification of the
general demand potential of insect protein and biogas in Sidoarjo regency,
which will mainly be done by collecting firsthand information on site. In
order to evaluate the general demand potential, the following needs to be
assessed:
•
•
•
•

Who are the possible end users / customers of insect protein and
biogas?
What products do customers currently use?
Where do customers buy their products so far, what quantity do they
require and at what price?
What quality and which other features do endSusers demand?

Furthermore, establishing contacts, introducing the project in order to
hold follow up meetings were also part of the task. Based on information
provided to the above stated questions, the authors are then able to answer
the following research questions: Can the product “Biogas derived from
OFMSW” be introduced successfully in the area of Sidoarjo? If yes, how?
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The Method
While the article has initially selected target groups with the main purpose
to assess the demand potential of biogas, on site visits and inputs from
interviewees have made it inevitable to adapt target groups accordingly.
Having said that, the analysis includes partial calculations for the
assessment of the demand potential, the description of already existing
projects and recommendations of how EAWAG could cooperate with them
or profit from previous experiences.
The study considers the necessity to briefly present particular data and
information at this point due to the fact that these have been partially
used as a basis for further sub calculations for different target groups.
Moreover, it facilitates the reading of the individual parts. Although
the main target of this paper is to assess the market potential for biogas
operated with solid waste, most of the interview partners are currently using
cow dung for the feeding of the digester.
When the biogas generation potential and emissions from manure are
considered, there is a huge difference in quantities in respect of rural and
urban areas (Nautiyal, et al. 2015). Cow manure contains a high percentage
of methanogenic bacteria and is therefore “especially suitable as a
substrate”. Sidoarjo regency has a substantial livestock including a
total of 13,516 cows in 2012 .
Table 3. 1. Observed organizations
Industries

Organizations
Large industries
Feed mills: PT Charoen Pokphand Indonesia
Chicken farm: PT Wonokoyo Jaya Corporindo
Krupuk factory: PT Sekar Laut Tbk

Potential Partners

Tofu Factory
ITS (Institute Technology of Sepuluh November)
Chayun Budiano
Digested Sellers

Business Model

Universitas Surabaya
BIRU
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Competing Products
Biogas has two main competitors, both quite strong due to the fact that their
energy can be easily accessed and customers are used to them.
(1) Liquefied Petrolium Gas
Around 93% of Indonesian households use liquefied petroleum gas
(LPG) offered by PT Pertamina, a state-owned enterprise. Thus, this
implies that 572,676 households of Sidoarjo’s total 615,781 (Badan
Pusat Statistik 2014) households in 2012 used LPG. Around 10 years
ago, the households used mainly kerosene instead of LPG as their main
energy source. However, kerosene was with its 57% share of the state’s
total petroleum product subsidy over decades a huge financial burden for
the governmental budget (Pertamina and WLPGA, n.a:6).
Liquefied petroleum gas is supposed to be cleaner than kerosene and
hence, healthier for customers to use it for cooking . Therefore, a
conversion program developed by the Ministry of Energy and Mineral
has been implemented with the unique goal of replacing household’s
consumption of kerosene with LPG. In order to do so, “free initial
packages“ consisting of one 3 kg LPG cylinder, a burner, a stove, a hose and
regulator has been distribS uted to all households that accomplished the
program requirements. Given the conversion rate of 93 % of total
household, the program proved to be successful.
(2) Natural Gas Natural
The Indonesian crude petroleum and natural gas
2014, reaching Rp704.6 trillion. The main
performance was increased volume consumption
relation to higher production from the energy
industry (Euromonitor 2015).

market grew by 5.7% in
driver of the positive
of natural gas, mainly in
sector and the fertilizer

That product is distributed by PT Perusahaan Gas Negra Tbk (PGN), also a
state-owned company, offers another source of energy, mainly used by large
industries. Therefore, the country’s total natural gas consumption in 2010
amounted to 41.35 billion m3 (Indexmundi, 2013). With a pipeline network
of more than 3,750 km PGN is Indonesia’s principal natural gas
transporter and distributor.
In 2013, PGN served a total of 12,777 customers in Surabaya, Sidoarjo,
Gresik, Mojokerto, Pasuruan and Probolinggo (Jakarta Globe, 2013).
Only in Sidoarjo regency there are 857 medium and large scale industries
and numerous smaller industries, which mostly are not even listed but could
also have been using natural gas. (Badan Pusat Statistik 2014)
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According to Ridho (Recording 21, 18.07.2014), there is no real potential
for industries to use biogas due to the high need for sustainable and
constant energy supply. Despite, the initially set up target group has been
interviewed in order to verify his statement. Therefore, PT Charoen
Pokphand Indonesia a poultry farm of PT Wonokoyo Jaya Corporindo
and PT Sekar Laut Tbk, a successful krupuk factory based in Sidoarjo have
been visited to assess the interest of large industries. Additionally a small to
medium sized tofu factory has been interviewed in order to conclude
demand potential for this target group.
Potential Customers
(1) Charoen Pokphand Indonesia
With an extraordinary agricultural and aqua cultural sector and an
elevated number of bird keepers, feed mills are of high importance in
Sidoarjo regency. East Java has a total of 18 large feed mills and 50
smaller factories producing animal feed suggests to analyse this
specific target group also for biogas. Information provided by Charoen
Pokphand Indonesia (CPI), the biggest producer of animal feed with a total
production capacity of 5.3 million a year, represents an adequate basic
indicator for other large industries.
In order to keep up with the steadily increasing competition and
given the huge demand for animal feed, CPI is required to constantly
produce at the maximum capacity. Therefore, a regular and reliable source
of energy is absolutely crucial. Having said that, CPI’s currently uses two
energy sources; natural Gas (NG) and coal.
A monthly total of 70,000 m3 of NG is used for the production plant in
Sidoarjo. The reason for using coal in addition to NG is explained by the
quota, imposed on natural gas by PGN of exS actly 70,000 m3 per month.
Thus, the monthly shortage of energy needs to be covered by means of
burning on average 300 ton of coal.
As a successful and expanding company, CPI expects quantity
produced to increase. Due to the fact that this requires a higher amount
of energy and price of NG is simultaneously expected to increase, cheaper
alS ternatives are welcome. Nevertheless, CPI emphasizes the
importance of a constant supply of energy for their production
facilities, mainly used for their boiler and corn dryer. Besides, CPI
further stated the folS lowing requirements in order to take the usage of
biogas into consideration:
• Price equal or lower than coal
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• Stable quality of energy
• Adequate heat production
Firstly, since production costs are steadily increasing because of augmented
demand and raw material prices, energy costs have to be equal or preferably
lower than now. Secondly, not only a constant supply has to be guaranteed
but also a stable quality. Thirdly, produced heat from biogas has to
be at least equal than the heat produced by coal.
As stated by CPI, biogas has already been tried and has previously been fed
with palm shell. Although a successful and satisfactory energy production
was established, the uncertain supply and the complicated transportation of
the material questioned the advantages of further operations.
It has to be mentioned, however, that CPI already has a good organic waste
management in place. Currently they use the corn waste, which amounts to
around 10 t per month for the production of pig feed, generating an
additional income. The chicken manure from 13 poultry farms is as
part of their Corporate Social Responsibility Program, offered for free to
local farmers.
(2) Poultry Farm Wonokoyo
Although the authors were not received in Wonokoyo’s headquarter,
an unexpected opportunity to visit one of their poultry farms in Gondang,
Mojokerto Regency has been seized. With a total of 432,331 hens in the
regency of Sidoarjo (Badan Pusat Statistik 2014), chicken related business
are considered as being important and therefore interesting for
investigations concerning biogas consumption.
According to the production manager, most of the energy used is for the
warming of the farm’s hatchlings. As already mentioned, the poultry farm
has a total capacity of 304’000 chicken, cultivated in 14 stalls. The
production manager explained that each fledgling needs daily around 18
grams of LPG until they are 18 days old in order to remain warm.
Due to the fact that the animal population is stable and poultry live on the
farm until their 40th day, the total energy consumption for this specific
farm is approximately 899 t of LPG per year. Therefore, using the
total number of chicken in Sidoarjo regency included above and
assuming the same process as for this specific farm the following
calculation can be made:
= 432’331 poultry*18 gram*18 days/40 days*365 days =
1’278ton of LPG per year
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Although this might seem a rather vague calculated number, it still is
an indication of the total demand of LPG for all chicken in the regency
of Sidoarjo and can be taken as a reference point.
In fact, the chicken farm has already tried to produce biogas by the usage of
chicken manure. According to Wonokoyo, the production of biogas did
not work because of a too high carbonSdioxide and sulphur outS put.
Currently, the farm sells chicken manure as fertilizer to Bromo for IDR 300
per kg. Since 2.7 t of chicken manure per stall and per cycle (40 days)
can be collected, a total additional income of IDR 102.06 million per
year can be recorded as shown in the following calculation.
Therefore, their alternative application of chicken manure proves to be
fairly profitable. The latter mentioned fact underlined by the high
standards set by Wonokoyo’s headquarter makes further investigation
for this particular chicken farm not valuable. As the production manager
stated, all changes need to be approved by the head quarter so that he cannot
give any further information about the interest in biogas nor their buying
criteria as it was already the case for BSF larvae.
(3) Krupuk Factories
While Indonesia has the largest variety of krupuk12, Sidoarjo is a
wellSknown place for the production of the local snack. Due to the fact
that PT Sekar Laut Tbk (SL) is with a total production of 24,000 t
per year the biggest krupuk factory in Sidoarjo (PT Sekar Laut Tbk),
it is undoubtedly an interesting indicator for the energy use of krupuk
factories.
Initially, the company has used char for their production, but due to unstable
supply and low pressure produced, SL substituted char by natural gas. SL is
very satisfied with the natural gas supplied by PGN as it provides a
sufficient heat production (min. 100 C) and level of pressure.
Additionally, PGN provides a stable supply of natural gas with the
exception of some minor cases of shortages which are announced
approxiS mately two month anterior to prevent companies from losses
resulting from decreased production.'
According to SL, the application of biogas for big industries is not
suitable because of the following three problems:'
• No supply of waste
• No stable and reliable supply of gas
• Not enough pressure produced
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Firstly, there is no waste onsite for the production of biogas as all leftovers
are used for their further production and because bigger industries mostly
have already an optimized waste management in place (e.g. CPI or
Wonokoyo). Secondly, unstable supply of biogas is very likely and
thirdly, required pressure cannot be met easily.
Especially the last two problems exacerbate the conviction of biogas
because they represent simultaneously the company’s minimum required
criteria to be met in order to take further discussions into consideration. At
this point, it can also be added that since the company is very satisfied with
the cooperation with PGN and the complementary use of LPG, no
alternatives are searched at the moment.
Large Industries such as CPI, SL and Wonokoyo undoubtedly need
high quantities of energy. As a consequence of their high production
capacity, large industries are very sensitive to a change in the supply of
energy. Hence, biogas would need to provide a stable supply of gas in a
constant quality which is perceived as not yet possible according to the
interviewees. Furthermore, their current energy sources meet exactly
these buying criteria, making it even harder to convince them to
change to biogas.
Additionally, they argued that not enough waste from their production
plant is on hand. By using their leftovers from production, alternative
revenue streams can be generated by further manufacturing waste into pig
feed or selling animal manure to customers. Possible savings of energy
costs from using biogas need therefore to exceed current alternative income
streams.
To conclude, basically all interviewed parties have not completely
precluded the usage of biogas due to their willingness of applying
alternative, more cost-efficient energy sources in general. However, until
they see a perfectly functioning biogas facility operating, the study
concludes that this target group is not yet willing to risk an unstable
supply of energy.
In order to look at small and mediumSsized industries, a tofu factory and its
owner Mr Amin has been visited. According to Amin’s explanation,
around 60 employees are working in his factory and the integrated
farm with 400 cows in Krian. Knowing that Mr Amin has already used
biogas in the past, he represents a valuable source with already existing
knowledge and concrete exS pectations about the product.
Amin uses currently two sources of energy; LPG for cooking and the
burning of waste in a boiler for the tofu production. According to him, LPG
is used 3 times a day for cooking a meal for all employees and their famiS
ly members adding up to 66 people for whom they need monthly
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approximately 36 kg of LPG. Energy costs incurred can be accumulated to
IDR 240,000 to 285,000 per month.
Secondly, burning waste, consisting of plastic, paper and cartoon in a
boiler as shown in figure 13 generates energy for the tofu production.
For their daily production, 6 m3 gas is needed with which they are able to
roast around 1 t of soybeans that can then be further processes to 5 t of tofu.
For the daily production of 5 t of tofu the waste costs IDR 500,000.
Amin possesses three boiler in total where only one with a size of 28 m3 is
still in use (2 x 2 x 7m) and run by one employee. Normally, installation
costs for boilers are between IDR 30 million and 300 million, where he
paid for two boilers IDR 200 million each and slightly less for the smaller
one. To prevent technical problems, the boiler has to be cleaned every third
day with 0.5 l of chemicals (30 l cost IDR 600’000). Apart from the
onetime installation costs, adding up to approximately IDR 600’000,
energy expenses can be summarized as in table 14 calculated.
Although described waste is a stable and reliable energy source, there
are according to Amin two main problems. Firstly, it produces not
the optimal temperature (instead of the required 110 C only 95 C)
and secondly, burning the waste pollutes the environment in general
but is disturbing especially the close neighbourhood.
In 2008, Naval Academy called Akademi Angkatan Laut (AAL) has
installed an underground biogas digester in Adam’s cow stall with a volume
of 62.5 m3 (5 x 5 x 2.5 m). Unfortunately, the digester only ran for three
month, mainly because of the following two problems:
• Wrong composition of mixture
• Lack of training
On one hand, according to Amin, the composition of cow dung and
water was not correct indicating that the mixture was too liquid and
did therefore not produce enough gas. On the other hand, he never
received specific training how to operate and maintain the digester. After
the failure of this project because of these two latter mentioned facts, he
has been introduced to another project called “Lingkungan hidup”
(LH) where the digester would run with tofu waste, which is under the lead
of the government but not realized yet.
Although the previous biogas project implemented by AAL did not work,
Mr Amin is still eager to use biogas and he prefers substituting current
used energy sources by biogas, given two circumstances. Firstly, it
has to be fully subsidized as the project of AAL was and secondly, the
produced heat has to be adequate, namely optimally 110 C.
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Moreover, he sees the main advantage in using biogas in the financial
aspects. Due to the fact that cow manure is available sufficiently on his
farm, he also wants to use it. So far, the whole sludge flows to a field next
to the stable, where neighbours collect it for free and use it as fertilizer. He
further intents to use biogas in his private house to prepare meals but
because the digester is installed in the stable which is far away from
his house, the rather low pressure biogas presents a problem.
As summarized above, Amin’s interest in biogas is extremely high. The
daily minimum required gas of 6 m3 could easily be produced with the
manure of his 400 cows, whereby earnings could still be generated with
residue. Furthermore, his willingness to provide the authors with furS ther
contacts of other small industries from his community suggests a basic
interest biogas from their side.
Given these encouraging facts, Mr Amin absolutely wants to use his cow
manure to produce biogas. Therefore, although being an interesting contact,
the purpose of FORWARD, namely using solid waste to produce biogas
cannot be met in this specific case. Nevertheless, the fact that he
earns a lot of respect from his community due to his experience, his
network and his property, Mr Amin could represent a very valuable
linkage for other potential customers.
Existing Pilot Project
(1) Institute Teknologi Sepuluh November (ITS)
As one of the top universities in Indonesia, Institut Teknologi Sepuluh
Nopember (ITS) has a national wide, tightly linked network and deep
knowledge about different types of technologies such as the
production of biogas. Further supported by the recommendation of Chayun
Budiano, a reputable business person in the field of renewable energy,
ITS represents an important information source for the project team of
FORWARD regarding past experiences with biogas and concrete
assistance in respect of specific technologies. Ridho Hantoro from the
Energy Research Centre of ITS represents the university as a first
instance when it comes to proceedings with renewable energies and has
therefore been interviewed.
In 2013, ITS accomplished a joint research project with Oldenburg
University in Germany analysing one of the most successful biogas
program of Indonesia. The Setia Kawan Dairy Farmers' Cooperative (KPSP
Setia Kawan) of Nongkojajar at Regency of Pasuruan focusing on the
district of Tutur was established in 1962 and teamed up in 1979 with
Nestle to promote fresh milk production (Biogas Rumah, 2011). In 2009,
Koperasi Peternakan Sapi Perah (KPSP) entered the leading
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partnership with BIRU in order to develop the domestic biogas
program. ITS from there side provide BIRU with technical knowledge,
specifically, the supply of advanced filter to improve quality of biogas
delivered.
On one hand and due to the fact that people in the cities are regularly
supplied with LPG, citizen’s interest in biogas is kept within a limit.
Furthermore, according to Ridho the same disinterest can be concluded for
the industrial sector since they need constant reliable supply of energy and
biogas is feared of not meeting this criterion. On the other hand, he
additionally stated that the potential of biogas is actually extremely
high, especially in the remote communities or on surrounding islands.
These two target groups often lack energy access because of their
location. But although the fact of high potential for biogas, Ridho stated that
the convincement is extremely difficult. Firstly, people believe what
they see and do not get convinced by theory and secondly, government
provides them with “water instead of food”, meaning that in his opinion
there is a wrong priority setting of the government.'
Having a private company called PT Chazaron Gerbang Internasional,
which deals with renewable energy (hydro, solar and biomass),
Chayun has been visited. With an immense network and deep
technical knowledge in the field, Chayun, a part time guest lecturer at ITS,
can represent a key partner in terms of future biogas projects, further
confirmed by the fact that PT Gerbang Internasional generates revenues
from services such as selling projects and from doing own investments in
the field of renewable energies.
Apart from different hydro projects in east Java in cooperation with
different authorities, Chayun supported a biogas project where a cattle
slaughterhouse uses successfully blood mixed with water to produce
energy. Furthermore, he was involved in the ITS BIRU project, where
his knowledge in technical aspects related to gas utilization was of special
importance.
Chayun confirmed an earlier statement saying that due to increasing
energy prices supported by an enhanced awareness of environmental
issues, there is elevated need for energy efficiency programs (International
Labour Organisation, 2013:5S6). Furthermore, as companies always
pursue the target to decrease expenditures, possible savings from energy
cuttings are desired.
Digester distributors are of special importance for the biogas project due to
the fact that the digester is the fundament to operate biogas plants.
Furthermore, cooperation with good working and reliable digester
sellers are significant and can be time and money saving for
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EAWAG. Therefore, the authors conducted three interviews with
digester sellers (Recording 25S26, 21.07.2014 / 23.07.2014) located in
Surabaya and Sidoarjo.
All three interviewees stated that although biogas is applicable for all people
and industries, their main target group are farmers, particularly cow farmers
because cow sludge produces reliable biogas, whereby this comment is
coherent to previous statements. Two interviewees have their main
customers in east Java, specifically in Tulungagung and in Situbondo,
Pasuruan, Sumenep, where they work independently with not having
any cooperation. Narwato’s main customers are located in Central Java
or outside of Java.
Narwato collaborated with the Institute for Agriculture Technology, Balai
Pengkajian Teknologi Pertanian (BPTP) and his digesters are fully
subsidized by the government of central Java. All farmers can apply
for the project, whereby Narwanto supports them in the applying
process for this governmental support. Furthermore, all of the
interviewees stated that the cities Sidoarjo and Surabaya are not
attractive to sell biogas digesters due to the fact that hardly any
farmers are settled in this regency underlined by the lack of support of its
government.
Although having had different projects in different areas , all of them
consistently stated that compost is not the optimal product to use for
the production of biogas because on one hand it does not yield enough
methane and on the other hand, people are not aware of this alternative.
Still, according to Nugroho, the production of biogas with organic
waste is gaining more interest as he recently met some restaurants
and hotels that would like to use their generated compost to produce
biogas.
Digester related information including volume, prices, energy produced and
installation costs. Narwanto’s offered digesters are more expensive
compared to the others. He argued that the price difference is because of the
higher quality, innovation and flexibility of his product. Normally, around 4
to 20 digesters can be sold per year. All distributor do not directly provide
training for customers regarding the usage and maintenance of the digester,
they rather give them an introductory section when installing the digester.
Additionally, Nugroho distributes manuals as a guideline for correct
usage. Furthermore, all digesters have a guarantee between 1 week and 1
year.
All three interviewees stated that their customers mainly wanted to
switch to biogas because of the constantly increasing price of LPG and
famers want to optimize their waste management. They further receive
complaints about the smell of cow manure and lastly, customers want to

POTENTIAL MARKET FOR BIOGAS | 44

make it simultaneously more cost effective. With the use of biogas,
customers are according to the interviewees extremely satisfied because it
solves the three latter specified problems.
Summarized it can be said that although stated by the digester sellers that
there is no potential in Sidoarjo, theoretically potential is huge because
there is obviously a lot of waste and energy producing material
available. But in order to make it more wanted from potential customers it
has definitely to be cheaper according to Nugroho and government has to be
more supportive in respect thereof.'
For the project team of FORWARD, all of the above stated potential
business partners are extremely attracS tive. ITS and Chayun Budiano on
one hand are powerful instances with an incredible knowhow in the field of
biogas especially about the technical aspects and on top have an extended
network available. Due to the fact that increasing price of fuel and
augmented demand of energy drive people to search for substitutes,
both parties are interested in further investigating in this approach.
The three interviewed digester sellers on the other hand are specialists
in building digesters. Due to their rather low publicity and limited
network, the authors rather recommend cooperation with ITS or Chayun
Budiano.
(2) Universitas Surabaya (UBAYA)
In spite of not having interviewed developers specifically, the authors
conducted valuable information concerning two successful biogas
projects with the main target of delivering biogas to households. As
earlier stated, in Sidoarjo regency there were 615,781 households in
2012. According to Pertamina and WLPGA , on average each household
needs 9 kg of LPG per month in order to cook 1.92 hours per day and for
which spending of IDR 41,400 had to be made.
Both interviewed parties described in the following part intent to help
inhabitants being independent of LPG and rather use biogas instead,
whereas it has to be said that digesters run with cow manure. Still, the
project of UBAYA (Recording 22S23, 19.07.2014), a well known
university of Surabaya, and of BIRU (Recording 19S20, 14.07.2014),
one of the most successful biogas projects in Indonesia have been
included in this part.
The University of Surabaya, one of the largest private universities in East
Java (Ubaya, 2014) belongs to one of the main cooperator for the
FORWARD project. Therefore, profited from an already existing
relationship with Ubaya, the authors conducted Interviews with key
persons involved in a heretofore for the client unknown biogas pilot
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project in Mojokerto. Although there exist 8 pilot projects in Mojokerto this
part will only describe the project in Kebontuggul since this facility has
been visited by the authors.
The pilot project located in Kebontunggul is led by Mr Budhyantoro of
the Chemical Enginery Department of Ubaya and funded by the local
government of Mojokerto. Its main target is to guide inhabitants towards a
selfSsupporter including the energy production. With 600 families living
in the Kampung, approximately the same amount of cows is available
making it therefore to a valuable location to pursue precisely the
aboveSmentioned purpose. Started in 2012 with 6 cows, the pilot
project appears as huge success and therefore, an expansion is in planning.
This kampung was carefully selected. Based on a well conceived
strategic plan of the government of Mojokerto underlined by
extremely motivated inhabitants of Kebontunggul, Ubaya overtook the
lead for this program. With the earlier inclusion of some families in
biogas projects but with rather unsatisfied results, the inhabitants
already had a basic knowledge about biogas. The previous installed
biogas digesters were built under the ground and due to lack of instruction
not in use anymore.
With a total financial support of IDR 200 million per year equally
contributed from the government of Mojokerto and the Ministry of
Higher Education and among others used to cover installation costs of
IDR 12 million per digester, inhabitants’ cost can be kept very low. At this
point it should be said that as it is supported by the government and costs
held at a minimum for participants, they do not receive any compenS sation
in form of salaries etc.
The only biogas station in the Kampung includes three digesters with
a volume of 5,000 liter each. With the contribution of cow sludge
from only 6 cows, it is possible to produce enough gas to serve 8
families (4 members each) during two hours of cooking for 2 to 3 days.
The stove is the same as used with e.g. LPG but the conjunction from cable
to stove is with 3mm slightly thicker. Further, the cow sludge is mixed with
waS ter using a 1:1 ratio and prepared once a day from a team containing of
two people.
In order to ensure correct usage of the digesters, training has been of high
importance. Firstly, there was a Kampung meeting, informing people about
the usage of biogas. Secondly, applied training has occurred to demonstrate
the process to mix the components and thirdly, the team responsible
for the operation receives regular visits, specifically one to two times a
week. This time intensive training has paid off so far due to the pleasant fact
that no problems have occurred.'
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The bags installed above the three digesters can contain a volume of
3’000 l each to store the produced gas. Pipelines have not been laid due to
the fact of being too expensive, too complicated and the absence of
enough pressure. Alternatively transportable plastic bags were
distributed to the families where each family received one bag that
can contain 2,000 l of biogas.
With the pump in front of the digesters, the gas can be extracted after 2
to 3 days from the bags above and these brought by the families can be
filled up. With the filter also shown in figure 16 developed by
Chemical Enginery Department of Ubaya, Sulphate can be extracted and
the methane (CH4) content is increased from 80 % to 97 %. '
On one hand, participants are very satisfied with the new energy
supply mainly because of their financial savings. When implementing
the pilot biogas project, inhabitants used LPG and wood to heat up
their stoves. As shown in the table below and based on statements of
Budhyantoro, savings of IDR 34’875 per month arise from the current
usage of biogas.
It can hereby be said that with both products it is possible to cook during 2
to 3 hours daily. The further usage of digestate from the biogas digester as
fertilizer for their plants has been mentioned as another advantage. The
familiar issues concerning low heat produced by biogas could not be
proved since 180 kg “calories” (Recording 22S23, 19.07.2014) are
enough to guarantee the heating up of food.
First of all, as the picture below shows clearly, the tube is in fact
huge. Because it is installed directly over the table in the kitchen,
loss of space can be recognized immediately. Although being aware
of this problem, a previous applied alternative has failed.
Families have used the 3 kg tubes from Pretamina to fill them with
biogas but unfortunately, the gas escaped and therefore the remaining
gas was only enough to cook during 30 minutes. Therefore, another
alternative has not been found yet and for the near future, the system of
transportable plastic bag will be continued.
Secondly, users gave the feedback that they feel not very comfortable to
cook with biogas because they are not used to it. Due to the usage of
plastic bags as storage for gas, being afraid is actually reasonable
because escaped gas could be inflamed easily.
According to Budhyantoro ,due to the lower pressure of biogas of 1 bar
compared to 5 bar of LPG it makes biogas in fact saver. Thirdly, taking into
consideration the complaints of people because they cannot participate in
the project the pilot project expanded and is currently building two new
digesters, whereby more should follow in the near future.
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(3) BIRU
The Indonesia Domestic Biogas Programme (IDBP) also called BIRU
is one of the most famous biogas projects in Java supported by the
international company Nestlé that provides involved cow farmers with
0 % interest loans. BIRU works together with 35 dairy cooperatives and 16
partner organisations in 20 districts within an area from western to
eastern Java (no projects in Sidoarjo regency) and the centre in
Malang. With totally 6,300 digesters in east Java in 2014, BIRU represents
one of the main digester producers in this area with an extremely spread
network and is therefore a powerful party in the field of biogas.
BIRU means “blue” and is an acronym of Biogas Rumah meaning “biogas
for the home” (Hivos, n.d.). It has been introduced in 2009, is managed
and implemented by Hivos (Humanist Institute for Cooperation with
Developing Countries) and works in close collaboration with the Indonesian
Ministry of Energy and Mineral Resources (ESDM) and Netherlands
Development Organization SNV, which mainly provides technical supS
port (BIRU, 2011).
BIRU pursues the main objective of installing biogas digesters in
selected Indonesian provinces so that a sustainable energy source is
available for inhabitants. One of the key success factors of the program is
the close cooperation with the private sector. Because dairy farmers play an
important role in Indonesia, there has been a special focus on this target
group, specifically on dairy farmers with approximately 3 to 4 cows.
Therefore, dairy farmers cooperation have been involved with the
main goal to approached these farmers and convince them to participate
in the program. In order to make it financially attractive, Hivos established
partnership with among others Nestlé, one of the four Lending Partner
Organisations (LPO), which provides farmers with interest free loans.
After the conduction of a feasibility study, BIRU identified key stakeholder
in the communities itself and in the association of cooperatives.
Afterwards, the program has been presented to the government and
disS cussion started with Nestlé and the other LPO’s. Due to the fact that
the government of Indonesia has alS ready implemented some biogas
digesters in the regency, it proved to be rather hard to convince farmers to
participate again in another biogas project.
As the former project was fully subsidized by the governS ment,
according to Sasmito the question of “Why do we have to pay now?”
often arise. Fortunately, all former projects failed because of no clear
instructions, no quality control and no guarantee have been given.
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Therefore, these failures could be taken to promote the advantages of the
BIRU project successfully.
BIRU has developed two different digesters in terms of volume,
namely 4 m3 and 6 m3 where the latter is mostly chosen to be
installed in east Java. In order to know the demanded size to deliver enough
energy for the customer, firstly it has to be known whether dairy
cows or beef cattle are involved.
According to Loy (2013), both types belong to the same species,
differences are mainly in the way they are raised before arriving at the
feedlot. At this point and relevant for this part of the paper the following key
facts have further to be stated based on information given by Indarwati:
•
•
•
•

Dairy cows deliver 15S20 kg of dung per day whereas beef cattle
only provide 10S15 kg per day
1 m3 needs 8S10 kg of cow dung plus the same amount of water
(ratio 1:1)
1 single stove needs 350S400 l gas per hour
1 kg dung can produce 38S40 l gas

By taking these data into consideration, the calculation in the table beneath
can be made for beef cattle:
[Table]
Therefore, it can be concluded that 8 m3 produce enough gas to heat
one stove during approximately 8 hours per day, which consequently
can be used by two families (45 persons per family) for 34 hours per
day. The same calculation can be made for dairy cows, which then results in
10 hours available biogas per day.
As already mentioned above the government of Malang and cooperatives
assume part of the costs in order to make it affordable for farmers.
According to Indarwati and summarized in table 17 the following expenses
incur for customers:
In 2014 prices increased to IDR 6.5 million for the smaller digester
and to IDR 7.5 million for 6 m3. Nevertheless to prevent augmented
costs for the customer, ESDM additionally contributed IDR 1.5 million per
diS gester with which the total amount could be held constant. It can further
be said that farmers need 2 until 3 years to repay the loan, which is an
appropriate time horizon.
Although digesters made by BIRU normally last for 10-15 years, the
instalment implicates 3 years of guarantee for construction and one year
for appliances such as pipe, stove etc. In order to prevent defective
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diS gesters, BIRU emphasize correct usage which they ensure by regular
training and manual books distributed. The first book teaches the
handling of the digester itself (operational manual) based on regular
problems with the accurate mixture of dung and water.
Due to the fact that farmers put too much dung directly from the cow into
the mixer seen in the picture below, this manual includes among others the
detailed process of preparing the precise mixture. Firstly, it has to be put on
land, then mixed with water and lastly filled in the digester. Therewith,
mistakes are generally prevented. The second manual provides hints
for optional applications of the digestate such as fertilizer or pesticide
(utilization manual).
For the nearer future, BIRU’s plans are quite concrete. Improving on one
hand digesters with filters developed by ITS to extract sulphur and to then
make biogas applicable for other electronic devices such as dairy pumps
and on the other hand looking for innovative utilizations of digestate
are two ideas already partially implemented.
Furthermore, BIRU wants to expand to new areas such as Kediri, Blitar and
Tulungagung and apply their successful program to 8 chicken farmers there.
As according to Sasmito these three regencies contain 34 million chickens,
the largest population in East Java, whereby their manure can be used to
produce biogas.
Struggling with initial problems handling the technology, farmers’
feedback is extremely encouraging. Among others, the four main
advantages listed below have been named:
•
•
•
•

Applications of digestate
Time and Money saved
Feel saver
Contribute to enhanced environment

Firstly, according to Sasmito farmers appreciate the further usage of
residue as fertilizer or pesticide. Secondly, because they previously have
mainly used LPG and wood to cook, time and money can be saved with the
use of biogas. Additionally, a manometer (seen in the picture below) placed
next to the stove indicates the level of remaining gas in the digester with
which reliable and time saving planning can be made.
Thirdly, since the digester is installed underground and in the
backyard, farmers stated to feel much more protected than before as
LPG bottles were located directly in their kitchen under their stoves. Lastly,
respondents feel good because of contributing a small part to improve
environmental conditions. The disadvantage concerning the lower
pressure of biogas compared to LPG is as Sasmito said irrelevant
because biogas still delivers always enough pressure to cook reliably.
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Both UBAYA and BIRU have developed successful business concepts
in the field of biogas specified on delivering it to households. The two
projects have recognized the high demand potential of energy summing up
to 5’542’029 kg LPG in Sidoarjo regency per month. For biogas the average
amount needed per house hold in order to cook during 3 hours is
approximately 28 kg per month as presented in the table below where
numbers are based on information from the projects described above.
Therefore, the total demand potential for biogas can be added up to
17’241’868 kg for Sidoarjo regency.
While BIRU is already widely known and supported by famous,
internationally operating companies such as Nestlé, UBAYA on the other
hand is still at the beginning of their process. Although BIRU stated to be
open for new cooperation with already existing contracts with Mr
Adam, where digestate is given in return for a shared network, the
highly developed approach could make contribution of FORWARD’s
ideas rather difficult. Therefore, intensifying already existing
relationships with UBAYA is very attractive due to experiences of the
Chemical Enginery Department, their extended technical knowledge in
biogas and widely spread network in Sidoarjo regency.
Discussion
The analytical part of biogas on the other hand revealed first of all
significant difficulties regarding cooperation with the government of
Sidoarjo regency. In order to successfully implement the product, however,
financial support is indispensable. As clearly found out by the authors,
monetary contribution of potential interested consumers is only inclined to a
minuscule amount. This fact can highly be underlined by the given
competition coming from traditional prestigious gas suppliers such as PGN
or Pertamina.
However, in spite of not computing precise market potential for
individual target groups of biogas as already stated in the limitations it
could be found out that there is a clear overall interest for biogas in
Sidoarjo regency. Although, having said that, almost all interview
partners preclude potential business opportunities there. This cannot be
affiliated to lack of interest as already stated but rather on shortage
of farmers and the absent interest of its government to support these
projects.
First statement can be eliminated because this specific project does not
depend on animal manure but rather on municipal solid waste, constantly
pursuing FORWARD’s main objective of reducing waste in Sidoarjo
regency. But interestingly, interviewees automatically related biogas
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production with cow manure with further stating that using municipal
solid waste does not work to produce biogas since generated pressure does
not meet requirements.
Therefore, knowledge transmission in respect thereof has to be targeted.
Secondly, numerous statements of interviewed partners revealed the
importance of governmental involvement and presence for successful
projects. Governmental instances of Sidoarjo regency are at this point
not prepared to be involved in biogas projects and an extension of the
project regency is recommendable.
Although also bigger industries have uttered interest in biogas, due to
immense amounts required for constant and reliable production, authors
suggest excluding this target group in the short run as potential customers.
With enough biogas per month required to replace 300 t of coal per
month for CPI and approximately 106 t per month for chicken
farmers in Sidoarjo regency, it exceeds FORWORD’s capacities at this
point since not yet a stable and reliable organic waste stream has been
established and the waste of these entities mostly do not suffice for the
production of their gas demand, whereby this lack of available onsite waste
streams further aggravates reliable gas delivery.
Small to middle-sized industries on the other hand should still be
targeted. Firstly, they do not need as high amounts of gas and often, they
have already some waste streams available. Taking Mr Amin into
consideration, with a daily amount of 6 m3 gas needed to produce at
full capacity, the authors made recommendation is feasible.
Additionally and underlined by inputs from Mr Nugroho, residential
areas, hotels or restaurants are conceivable customers. With total
615,781 households in Sidoarjo regency, recording a total demand for
biogas of 17’241’868 kg monthly, this assumption is rather obvious and
was thus an initial target group of the authors. In order to conclude reliably
on all three latter mentioned target groups, further investigations are highly
recommended.
In order to efficaciously implement biogas, cooperation is unavoidable.
Firstly, it clearly has a financial advantage and secondly, there is an
already established network available without the project is
predetermined to fail. All of the three described potential business partners
bring along certain advantages. Firstly, there is ITS with its future plans to
invest in biogas development and its highly spread knowledge.
Secondly, Chayun who already has an immense knowledge and realised
projects in the field of renewable energy and thirdly, digester sellers
located in this regency whose specific knowledge for digester
constructions could be valuable. Alternatively, collaboration with an
already existing project could be taken into consideration. UBAYA on one
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site with its well-functioning pilot project in Kebontunggul has also specific
technological knowledge and relationships with the FORWARD project
team already exist.
BIRU on the other side, is one of the most successful biogas projects
with over 6’300 installed digesters in 2014 in east Java. Although
existing knowledge and network, cooperation with BIRU could be rather
difficult due to the fact that the whole process is already extremely
elaborated and limited room for changes or other aspects is left. Both
projects focus on financial support for their participants and on constant
training, whereby these two aspects should clearly be of main importance
as emphasized during interviews also for projects established by
FORWARD.
Conclusion
As far as biogas is concerned, three crucial advices for further processes are
suggested by the authors:
Government incorporation is the starting point, after having acquired in
depth knowledge and having elaborated a sophisticated concept for any non
profit project. Conequently, fulfilling this first point should be of absolute
priority. Therefore, the authors recommend extending the regency of this
project further south towards the regency of Malang.
Additionally, interest is widely available to substitute currently used energy
sources for biogas and also for municipal solid waste driven biogas digesters
specifically. In order to successfully implement it, active promotion has to
start at thispoint.
Lastly, taken BIRU as an exceptional functioning project, it could have been
seen that cooperation with business partners is important. Having said that,
UBAYA as a described potential business partner is therefore highly
attractive also due to already existing relationships between them and the
FORWARD project team. Furthermore, relationships have to be
strengthened, concepts have to be elaborated and roles should be clearly
allocated.
References
Badan Pusat Statistik. (2014). Sidoarjo Dalam Angka. Sidoarjo: BPS.
Euromonitor. (2015). Extraction of Crude Petroleum and Natural Gas in
Indonesia. London: Euromonitor International.
European Biomass Association. (2012). EU Handbook - Biogas Markets.
Brussels, Belgium: Cross Border Energy.

POTENTIAL MARKET FOR BIOGAS | 53

Getahun, T., Gebrehiwot, M., Ambelu, A., Van Gerven, T., & Van der
Bruggen, B. (2014). The potential of biogas production from municipal
solid waste in a tropical climate. Environmental Monitoring and
Assessment , 186 (7), 4637-46.
Nautiyal, S., Goswami, M., Manasi, S., Bez, P., Bhaskar, K., & Khan, I.
(2015). Potential of manure based biogas to replace conventional and
non-conventional fuels in India: Environmental assessment for emission
reduction. Management of Environmental Quality , 26 (1), 3-20.
Sears, Joshua, and Glenn Hoetker. "Technological overlap, technological
capabilities, and resource recombination in technological acquisition."
Strategic Management Journal 35, no. 4 (2014): 48-67.

POTENTIAL MARKET FOR BIOGAS | 54

Agnes Laurens
Master of Management, Faculty of Business and Economics,
Universitas Surabaya

Overview
This research aims to find a solution on how to sustain a population of black
soldier flies with market mechanism. These black soldier flies are
powerhouse insects that can turn manure into compost within a week and do
not carry the diseases common to houseflies and are rich in protein and fat.
would offer the industry an alternative to increasingly expensive proteins
like soybean meal and fishmeal. Considering the larvae as a protein source
in aquaculture, data collection concerns on the potential buyers. The result
indicates that the process of diffusion of innovation was on the early level of
customer knowledge. Based on the observation, the work on black soldier
flies has potential to lead to an even bigger market, solving the industry and
sustainability problem along the way. The idea to promote for waste
reduction requires that industries acquire and make use of more knowledge
about the products, including flow of materials. They need to achieve a
better understanding of the flow of materials and energy in industrial
systems and better information on "waste" sources (resources) and uses.
Capturing this information and the knowledge of how to use it will allow
broader reuse opportunities and greater waste minimization potential to be
incorporated into the industrial design process. Hence, pilot project is
strongly recommended for the persuation level of diffusion of innovation.
Keywords: diffusion of innovation, black souldier flies, waste management
Corespondent: agneslrns@yahoo.com.au

INTRODUCTION
The success of fish hatchery operations generally is determined by the
availability of its natural food with the quality, quantity, and timeliness in
the delivery. All these times, the source of protein in the fish palletes are
heavily rely on fish flour eventhough the price of fish flour is getting more
expensive. According to data obtained from the Department of Marine and
Fisheries in 2006, Indonesia’s imports of fish flour reached 88,902 tons.
This shows Indonesia’s dependency on the materials procurement for fish
food. Therefore, other alternatives are needed as protein sources to
substitute for fish flour. Maggot or larvae of black soldier fly (Hermetia
illicens) is one of the alternatives that meet the requirements as a protein
source (Setiawibowo, 2015).
Black soldier fly (BSF) that goes by Hermetia illucens as its scientific name
is an insect that belongs to the family group of flies (Ordo: Diptera).
Maggots are the larvae of black soldier fly (Hermetia illucens). They have a
fairly high crude protein content that is ranging between 30-45%, contain
essential fatty acids (linoleic and linolenic), and 10 kinds of essential amino
acids. Black soldier fly maggot’s advantage compared to other insects is in
terms of its cleanliness. These flies are unlike house flies and their main
food is pollen. Another advantage of black soldier fly maggot is that it
contains anti-microbial and anti-fungal, thus it does not carry the disease
agent. Maggot can be used as a substitution of fish flour and can be given in
the fresh form to the fish. The larvae of the black soldier fly can also be
used as the building blocks in fish food ration (Huda, Arief, & Nurhajati,
2012).
BSF is expected to be used commercially to solve a number of
environmental problems associated with manure and other organic waste;
such as reducing the mass of fertilizer, the water contain, and odors. In the
larvae stage, BSF is able to process the organic waste given almost entirely.
At the same time the BSF contains 42% protein and 35% fat which are very
useful as food for animals (Eawag, 2013). The question is: can BSF be a
source of protein for animal food products? What needs to be done in order
for market to accept BSF?
To answer those questions, this research uses a qualitative method with the
interpretive approach. Data collection is done by snowball sampling
method. This research focused on poultry, aquaculture ponds, ornamental
fish retail and birds in Sidoarjo and Surabaya. Data were collected by
observation, focus group discussions and interviews.
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LITERATURE REVIEW
This research uses diffusion of innovation theory to explain the
phenomenon of how the maggot can be accepted by the market. Nasution
(2004) defines innovation as everything like good ideas, new ways, or
object that is operated by a person as something new. ‘New’ here is not
solely in the matter of time since the invention or the first use of such
innovations. According to Rogers (2003), adoption is a decision to use all
the existing innovation as the best choice from the available options.
The adoption process of an innovation is called diffusion of innovation,
which consists of five stages: customer knowledge, persuasion, decision,
implementation and confirmation (Rogers, 2003). The efforts to build
customer knowledge is known as customer knowledge management. In
building the knowledge of customers, organizations are expected to actively
engage with the consumer's attention that is mainly oriented towards
consumer knowledge of maggot which is the intellectual engine of the
success of this innovation (Belkahla & Triki, 2011).
On the other hand, the stage of customer’s rejection to not adopt the product
or also called the failure of the adoption process can occur in one of those
stages (Castellano, Ivanova, Adnane, Safraou, and Schiavone, 2013). There
are various reasons why the rejection occurred. First, persuasive often
considered unethical, especially when it leads to manipulation (Nageborg,
2014). Instead, consumers have freedom to analyze, evaluate and make a
decision. The business environment also determines consumer decisions. A
competitive
environment
will
encourage
business
consumers
comprehensively to adopt new innovations, while business customers that
are monopoly relatively will not like the new innovations (Kim & Pae,
2014).
In the diffusion of innovation theory, adoption occurs when the practitioners
counselor believe that the findings will be useful for their work (Murray,
2009). Dissemination of knowledge can occur in industrial clusters or
agglomerations. Based on the development of Hayes’ theory, spatial
diffusion of innovations enables the redevelopment of innovation in some
cities (Shinohara & Okuda, 2010). In the context of family business, a
family member who has a background in technical knowledge is more
receptive to these innovations (Choudrie & Culkin, 2013). However, the gap
between the research results with the application is often too large.
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POTENTIAL BUYERS
Sidoarjo Farmers
The district of Sidoarjo is located on Java island, East Java province. The
district of Sidoarjo is also known as "Delta" town and has an area of
71,424.25 hectares. On the north, it is bordered with the city of Surabaya
and the district of Gresik, east with the Madura Strait, south with Pasuruan
and west with the district of Mojokerto. The district of Sidoarjo has a great
potential in the development of the fisheries sector. RT and RW in Sidoarjo
on the year 2009-2029 plan the development of the fisheries sector, namely
agropolitan fishery. The district of Sidoarjo which has an aquaculture area
of 15,430 Ha is a potential area for the development of agro-industry fishery
because it has resources of fishery ponds with high production and economy
values in East Java (Fenda, 2011).
Aquaculture areas are located in Waru, Buduran, Sedati, Candi,
Tanggulangin, Porong and Jabon. While the region freshwater ponds
scattered in 18 districts Sidoarjo. In the sectoral and spatial development
policies district of Sidoarjo 2008-2028: development of cultivated areas for
fisheries and marine sector aimed at developing aquaculture and freshwater
pools with an area of 15766.2 ha.
Fishery subsector still relies on artificial food in fish and shrimp cultivation.
For fish cultivation on medium and large scale, natural food supply is
considered as unable to meet the needs of food in the aquaculture, thus it
needs an additional artificial food supply in a large scale from the
manufacturer. Whereas in this cultivation business, the differences in
protein levels can affect the length of time in breeding the fishes and
shrimps that will ultimately affect the harvest time. The higher the protein
levels, the faster it is the breeding and harvesting time.
All these time, the manufacturer fulfilled the need of protein by providing
artificial animal food that eases farmers in running the cultivation business.
The price of artificial food varies depending on its quality, with a range
between Rp.8.000-10.000 every kilogram. Each year, the price is increasing.
It is becoming a threat to the sustainability of aquaculture business. The
increase on artificial food price does not followed by an adequate price of
the final product; over time it is getting harder for the farmers to gain
profits.
Hariadi is one of the polyculture farmers with tilapia and vaname shrimp as
his main commodity. The aquaculture area that is owned and managed by
Hariadi is 14 hectares. Commodities that are cultivated are used for local
consumption and for export in a huge ammount. All the aquacultures owned
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by Hariadi able to produce about 60 tons of tilapia in one cycle (4 months),
and the total tilapia harvested for Penatarsewu village in one cycle ranges
between 250-300tons.
In running his business, Hariadi has employees that are in charge of
maintaining and feeding his fishes in the aquaculture. Each employee is
responsible for managing each aquaculture. One of the aquacultures owned
by Hariadi with a size of about 4 hectares is being used for research in
cooperation with a company from Netherlands about the irrigation system of
aquacultures.
Hariadi also a leader for a fish farmer group with a membership of 20
members in the Penatarsewu village, Tanggulangin. There are 3 groups of
fish farmers in this district. Hariadi also involved in aquacultures public
communication forum in Sidoarjo, Chairman of Asosiasi Tradisional
Tambak Jawa Timur, and member in the Asosiasi Bandeng Indonesia.
Forum Komunikasi Masyarakat Tambak (FKMT) Sidoarjo is an
organization for activity and assembly of all members of society, starting
from farmers, businessman and local governments in the development of
cultivation environment and processing of aquacultures products. The
establishment of FKMT institution was confirmed by SK Bupati Sidoarjo,
Edi Sanyoto, August 28, 1989. Starting from that time, Forum Komunikasi
Masyarakat Tambak (FKMT) Sidoarjo protects all farmers in 8 area namely:
Waru, Sedati, Jabon, Tanggulangin, Porong, Sidoarjo, Candi and Buduran
(Forum Komunikasi Masyarakat Tambak Sidoarjo, 2013).
Here is what’s being said by Hariadi about the food consumption
”... Just give the pallete. Thus with a food conversion like that we
will use the full palette. If we cultivate with high density, natural
food wiil not be able to fulfill the needs. With high density we need
the supply of food. The supply itself come from the manufacturer “”
almost all (manufacturers) may have a standard” “that if we give
palletes between 3-5%. The palletes or food that we give every day
is based on the weight of the fishes that are being cultivated.
Suppose that 1 ton of fishes, the food intake each day if we use 5%
would be 5% times 1 ton ... “
The supplies of fish food products are quite competitive. There are several
big companies of fish food suppliers. Marketing agents of big companies
proactively approach fish farmers.
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“...” There are Comfeed, Pokphand, Chargill, Laguna, Wonokoyo;
there are a lot in the market. Usually they are being shipped by the
agencies “ ” if roughly after two weeks the stock are run out, it will
be shipped again. Sometimes, the stock can come everyday. It
depends on the needs. The bigger fish gets, the food comsumption
also gets higher, thus we order and bring the stock in almost every
day, or two days. “
The thight competition among suppliers of animal food, has allowed farmers
to choose according to their will. Some choose based on the ease of
payment, some are depends on their relationship with the agents, some are
based on the price.
“... We tried a few. For me, I chose the one with ease of payment. “
“... Depends on our relationship with them.”
“... If we see a palette that has the content of protein in it, the will be
the first consideration, second is depending on the price.”
“... Usually the fish food for tilapia (protein content) ranges from 2023%. “... Sometimes there are some foods that reduce their water
quality. If the water quality is declining, it will influence everything.
“
Regarding the regulation of fish food, farmers said residue test and CBIB
certification (Cara Budidaya Ikan yang Baik). The publishment of CBIB is
carried out by Direktorat Jenderal Perikanan Budidaya. Applications are
sent to Subdit Standarisasi dan Sertifikasi Pembudidayaan Direktorat
Produksi. There are about 11 documents for the certification process,
starting from the application form, audit adequacy report, reports of review
results, to recommendation CBIB certificate (Department of Marine and
Fisheries, 2015).
“... there will be residue testing. At least twice a year “
“... my pattern of cultivation is already CBIB certified “
There seems to be interest in the adoption of BSF by fish farmers observed
in this study. They are quite open to new innovations. The adoption process
is still at an early stage, because they had never seen BSF product. At this
stage, the farmers still want to test the product on a small scale.
“... If the product is here then we could try”
“... I was more than happy to apply multiple technologies. So I often
do experimentation “ “ If the protein is that much, it is good. I
believe it is. With 20 proteins, it is large already; moreover with 40 “
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“... So in my ponds there are several plots, some are 2000, some are
3000. If it is able to be developed, we can try on the small plot, it
wouldn’t be a problem. Let’s try it, it’s okay. I am open. I used to
colaborate with Australia, and yesterday I collaborate with
Netherlands ... “
BSF acceptance criteria are quite varied. Starting with production scale,
residue resulted, until a stable supply. It is based on the experience of the
farmers who are often disappointed with the quantity and quality of fodder
over the years.
“... For one hectare pond with a density of 3 fishes each meter, we
usually need food between 5-6 tons per cycle (for 20-23% protein)”
“... I myself produce 60 tons; I need 90-100 tons of food per cycle
(60 tons * 1.3)”.
“... Are you able to produce that much? If you can not, we need
additional food “
“... The residue is not that high (thus the water stays clean)”
“... If it passes; there is no residual content; means it’s safe”
“... If it is in the fresh form, means after being consumed there
shouldn’t be a problem”
According to Hariadi, the number is deliberately exaggerated because this
aquaculture is polyculture cultivation with vaname shrimp. As expressed by
Hariadi:
“... For this polyculture cultivation, what we feed is the tilapia, and
the shrimp follows behind the tilapia. There is residual food from
what we give that is not being consumed entirely by tilapia. There
may be about 20 to 30% that is consumed by the shrimp “
Differences in protein levels also affect the length of cultivation, as
tried before by Hariadi:
“... I've tried with 16% protein, between 16% and 20%, the length of
cultivation time retreated for 21 days. If we use the 30%, then it will
be advance in time for about 21 days”
Brand that is used today is from PT. Wirifa, because the price is cheaper for
the same quality. For 21% protein content, the price ranges from
190,000IDR / 30kg, while for 33% protein content, the price ranges from
250,000IDR / 30kg.
The rise is artificial food price has made BSF appealing to be considered
about. The protein content in BSF that is fairly high has made Hariadi as
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fish farmers want to try to use BSF as natural food in his cultivation
business.
Akademi Perikanan Sidoarjo
The establishment of Akademi Perikanan Sidoarjo is based on the desire to
create human resources in the fishery sector that are reliable and resilient in
their field. APS is an official college, thus the education system differ from
college in general.
Before the reformation era, this college is under the Ministry of Agriculture
with the status of Sekolah Usaha Perikanan Menengah (SUPM) and later
became Akademi Penyuluhan Perikanan (APP). The change on status into
Akademi Perikanan Sidoarjo began in 1988. After that, this Diploma III
institution is under the Ministry of Marine and Fisheries. Akademi
Perikanan Sidoarjo is a technical implementation unit under Sekretariat
Jenderal Departemen Kelautan dan Perikanan.
APS has been developing maggot or BSF since long time ago. One of the
academics who are active in the development of maggot is Mrs. Wulan.
According to Mrs. Wulan, BSF is great to be used as food for aquaculture
because they have high protein content.
In addition to the high protein content, Hariadi also consider natural food
can improve the water quality in aquaculture when it is compared to
artificial food. Artificial food always leaves a residue that can degrade water
quality. It is expected that by giving natural food that is fully consumed by
the fish, there will not a lot of residue, thereby improving water quality.
Mrs. Wulan at APS already developed a processed food from organic waste
with a mixture of BSF. The traditional processed food contains higher
protein. Mrs. Wulan prepares the composition of fish food from selected
organic waste. After she mixed all the ingredients, she let it stand still, and
then BSF will come and lay eggs on it. After reaching a certain stage of
BSF’s life cycle, that composition of fish food is milled together with the
BSF which has become pupae. Thus producing a better fish foodd. The
compositions of the selected organic waste are as follows:
APS has 10 guided villages scattered in Pacitan, Sidoarjo, Lamongan,
Kediri, Tulung Agung, Gresik, and Pasuruan. Each guided village consists
of about 40 farmers. Each farmer has about 5 pools in which each pool
contains at least 5,000 fish.
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“... The village that we guide make food, why? The food price now
has increase to IDR 9,000-10,000 and it is not followed by adequate
product prices, thus farmers are at continues losing positions. We are
guiding them to make their own food “
In conducting the guide in Gunung Kidul, Mrs. Wulan was once received a
complaint from a researcher consultant for the company that is also
developing the fish food because of the declining in company's revenue.
“I've coached them to make a maggot, it was a success. The fishes
are being fed with maggots. The company’s revenue has declined
and they complaint about it...
“I asked for the cooperation firstly, but they refused to. We are from
educational and research institutions ... “
That condition occured because at that moment Mrs. Wulan and the
company was developing palletes production with different types, but fish
farmers prefer the products from Mrs. Wulan. As expressed by Mrs. Wulan:
“... I guided them to make one maggot, then guided them to develop
the floating one. He was (a consultant in animal food company)
developing a feed that does not float. They made herbal food.
Incidentally, fishes did not want this kind of herbal food. I was
protested and farmers were banned to follow me...“.
Livestock Food Processing Industry
Charoen Pokphand is one conglomerate in Asia that based in Thailand. In
Indonesia, the company has been established since 1972. From a single food
factory in Jakarta, the company has evolved to meet the demand challenges
from within the country by creating a production network facilities in
Balaraja (West Java), Semarang (Central Java), Sepanjang and Krian (East
Java), Bandar Lampung (Lampung), Medan (North Sumatra) and Makassar
(South Sulawesi).
The food mill has become the biggest company that is producing livestock
food in Indonesia. CPI largest source of income comes from poultry food
that is equal to 71%, while the rest comes from DOC, chicken processing,
and others. In 2013, total production of poultry from this company in total
has reached 5.3 million tons per year and this number continues to increase.
Raw materials for protein sources that are mostly used for the production of
poultry in the industry comes from corn and soybean meal. Most of the raw
materials have to be imported from abroad. This is because the ability of
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localal production can not been able to meet the demand. Corn and soybean
meal are imported mostly from India and Argentina.
The dependence on sources of protein makes the price even more prone to
fluctuate. The purchase price of raw materials does not only dependent on
the availability of raw materials at suppliers, but also to exchange rate
fluctuations. Every year, raw material prices progressively increased. This
resulted in higher production costs and affects the selling price of the final
product.
Here is the FGD result in biggest livestock food companies in Indonesia:
“First of all is raw material, raw material majority we have e corn
and soyabean milk... Corn is about 50-60% and soybean is around
20%”
The raw material for this is still imported from India and Argentina. The
company's dependence on imported raw materials is one of the risks faced
in this business. The availability of raw materials at suppliers will affect the
price of the raw material itself, which will ultimately affect the price of the
final product in the company. Raw materials prices are also getting
increased, as expressed by Mr. Agung, a manager in the CP:
“The price of soyabean increases every year. It was only about
Rp5,000 and now is around Rp 8,000 rupiahs. Similarly, corn price
is also fluctuated. If we have new source of protein, it is very good
…”
Therefore, the effort done by the company to deal with this problem is to
search substitution material from local products to replace imported
products.
“We have to increase the local resources and raw material
substitution. We hire Pak Nazril, an expert who aims to substitute
raw material one into another raw material and we have a corporate
relation CP group worldwide so we can have a bargain into the
supplier. We try to find the cheapest from the source.”
In this FGD, researchers and 2 foreign students introduced about the black
soldier fly and its benefits as a source of protein in poultry food.This
company is interested in using the black soldier fly but wants to know more
about the product profiles to ensure that the product is suitable to the needs
of production.
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“… I am very concern about the what is the profile, amino acid
profile. When I make a combination, I have to know what's the
content. Good protein is nothing unless the foods can be digested
(edible) …”
“… If we use BSF, we have to look the food security and its risk.”
CPI has a criteria in receiving raw materials for its production, including the
product safety as well as the number of required:
“(BSF) should be easy to manage because our production scale is
very big.
“We produce more than 100.000 ton per day in one plant in Krian.
You can imagine how much protein we have to supply. If 20% of
ingredient from soyabean, we have to provide 20.000 tons every day.
That is a huge amount”
“We concerns on sustainable supply. We don’t want use (BSF) for
one day and the next day is no more for the production. The farmers
also do the similar. If the physical appearances (of our products) are
different, they will complain…”
As for the specific regulations, according to sources there are no specific
regulations governing raw materials
“So far Indonesia (government) do not have strict regulation like in
Europe”
ALTERNATIVE PRODUCT
To obtain information about alternative products, the writer did an
observation and interviews at the bird market. Based on observations in the
bird market, the writer found that one of the suppliers of worms in Malang.
Furthermore, in-depth interview was conducted in the worms’ farmhouse in
Malang
Bird Market Retail
The bird market that is located on Jl. Bratang Binangun is one of the biggest
bird market in Surabaya with the number of stores more than 50 stores and
about 10 of them sells natural food. Bratang bird market opens every day
from the morning around 08.00 until 17.00. The Larangan bird market,
Sidoarjo is also the largest bird market in Sidoarjo with the total number of
stores about 30 stores and about 15-20 of them sell natural food. The
Larangan bird market opens every day 08.00 - 17.00. Shops in both bird
markets sell various types of pet birds and bird food. The type of bird food
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that is sold is artificial bird food and natural bird food in the form of grains
and caterpillars. The kinds of natural food sold are caterpillars, hongkong
worms and crickets.
There are three retailers interviewed, supplier agents, and some customers
who happened to be shopping. Here are the results of interviews with some
kind of processed products:
Surabaya Bird Retail Market (1)
“it’s various ma’am, depends on what the birds usually eat. But this
one is mandatory”
“there’s topsong, there’s chirpy, juara, a lot of varies”
“here in my shop only topsong that’s being demanded, chirpy and
fancy” “the one that is being demanded usually is the seaweed”
Surabaya Bird Retail Market (2)
“you can give them grains and insects. depends on the bird”
“additional food (insects)”
“you give them palletes. There’s a brand named fancy, and topsong”
Surabaya Bird Retail Market (3)
“this one is the most demanded (chirpy). I don’t know why”
“The birds are different. Some eat this (grains), and others are
different”
Based on the interview, bird enthusiasts seem more interested in the type of
processed food. Because their orientation is on the birds’ quality, they are
always looking for the best kind of food. They are not concerned about the
price.
Sidoarjo Bird Market Retail (1)
“the bestseller are topsong, fancy, chirpy”
Sidoarjo Bird Market Retail (2)
“what birds like the most is chirpy”
Sidoarjo Bird Market Retail (3)
“The main food is insect but the birds are taught to eat the processed
food. If they are not taught to eat processed food, then they will not
be automated later to eat it. They can eat insects, but it's expensive,
and it’s limited
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"... The maintenance is easier with processed food, it’s harder if it is
with insects, it’s tiring if they eat insects everyday..”
Customer
“eat veggies, not worms. Worms are usually for lovebird. But this
one eats grains”
Profit
Surabaya Bird Market Retail (1)
“my profit usually only 1,500 IDR, maximumly 2,000 IDR”
Surabaya Bird Market Retail (4)
“buy hongkong worms for 37,000 IDR /kg. 25,000 IDR /kg for
cartepillars and crickets”
Surabaya Bird Market Retail (5)
“the difference is 10,000 IDR” (cartepillars, hongkong worms,
crickets)
Sidoarjo Bird Market Retail (1)
“we buy for 32,500 IDR (hongkong worms dan cartepillars)”
There are various reasons why customers use processed food. In addition to
practical reason, they also appear to be less burdened by the cost of
production. Because they are oriented hobby, then
Surabaya Bird Market Retail (1)
“Because it's more complete. Fancy has various kinds. There’s fancy
seaweed, there’s the one with eggs and the one with ginseng. A lot
of people are looking for the complete one”
“Once the seaweed was empty, the bird was given something else
but it left untouched “
“I've offered the new product and asked whether he wants to buy it.
But he said no and that he is used to the green ones already. I offered
him to try the complete one but he is afraid that the bird will not
want to eat it”
Surabaya Bird Market Retail (2)
“the composition of every brand is the same. The additional thing is
that one brand add honey, the other add eggs. It depends on what the
people usually use”
“usually people want the topsong one. Best seller”
Sidoarjo Bird Market Retail (1)
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“if it is good enough already, they will not change the food. If the
voice or the song is not good enough, there will be an additional
thing on the menu. Either crickets or cartepillars”
Complain
Surabaya Bird Market Retail (4)
“It’s hot for the bird’s body (hongkong worms)”
Sidoarjo Bird Market Retail (1)
“hongkong worms are hard”
Sidoarjo Bird Market Retail (2)
“just give 5 everyday (hongkong worms), if you give too much, it
will be troublesome for the eyes. Because it’s hot”
There is a wide range of natural products that are sold in the markets. There
are crickets, caterpillars, hongkong worms, bumbung worms, and so forth.
The objective is to improve the quality of birdsong or the color of the
arowana fish.
Surabaya Bird Market Retail (1)
“crickets are for bird, although arowana fish can consume it too”
Surabaya Bird Market Retail (4)
“everyday is about 6 kilograms (cartepillars). If hongkong, it’s not
that much, usually about 2 kilograms, because it is less demanded”
“if it is like this (natural food), nothing is being processed”
Surabaya Bird Market Retail (5)
“everyday for about 1-2 kilograms (cartepillars). And less then half
kilogram (hongkong worms)”
“for birds and for fishing”
Sidoarjo Bird Market Retail (1)
“for cartepillars, it’s 4 kilograms daily, and less for hongkong
worms”
“people prefer cartepillars, it is better for birds”
“this one (cartepillars) is for some birds only. It depends on the
objection. If it is for the power of the voice, they can use this. the
kinds can be different, hongkong worms are for cucakrowo”
Sidoarjo Bird Market Retail (2)
“20-25 kilograms everyday (cartepillars), because I’m usually
distributing it. usually it’s slow if it’s hognkong”
“each tube is 5,000 (bumbung worms). That is only of the item, is
there”
Customer
“so they sing. Not for the main food”
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Merchants usually got the supply of natural food from salesman or the
merchants that distribute, who got the supply from the farmers like in
Kediri, Jombang, or Blitar.
Surabaya Bird Market Retail(1)
“the crickets are sent, every morning”
“it is sent. The place is in Tidar, but we just need to call”
Surabaya Bird Market Retail(4)
“it’s all sent, everyday.”
Sidoarjo Bird Market Retail (1)
“this one is sent (worms). The farming house is in Sidoarjo. It’s from
the salesman”
Sidoarjo Bird Market Retail (2)
“usually it’s sent. The farming house is in Jombang. The salesman is
the farmer, he is also a merchant”
“sometimes it’s from Kediri, Jombang, Blitar.” “Usually I asked a
lot like where do you get this much? I’m also a merchant”
“there’s only one salesman but he gets the supply from various
places”
Supplier
“everyday it can vary from 150-250 kilograms. It is a bit slow for
hongkong worms, it’s only about 50 kilograms. It’s from Kediri,
used to be Blitar but it’s too far. From the main merchant over there.
There are some farmers who are looking for chicken cage. There are
thoushands of farmers. Over there, there are a lot of main
mercvhants, not just one”
Product’s quality and the price have become criteria to determine the buying
decision for merchants. Without evidence and customer’s knowledge, they
do not dare to take the risk of selling maggot products.
Surabaya Bird Market Retail (1)
“the price is of course a factor, if it is cheap, I’ll buy it. But I have to
see what’s the function of it; say it’s good for the fur or the voice,
I’ll buy it. I usually pay with cash”
Surabaya Bird Market Retail (2)
“usually there’s additional things, like honey. The main composition
tends to be the same”
Surabaya Bird Market Retail (4)
“as long as it is sent everday”
Sidoarjo Bird Market Retail (1)
“the quality must be good as well. If it is bad, usually it’s okay in the
morning but died already in the afternoon”
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Customers’ knowledge for maggot products is still low. There is not a single
merchant that ever seen a maggot or black soldier flies.
Surabaya Bird Market Retail (4)
“I never sell that”
Surabaya Bird Market Retail (5)
“I never sell. Is that a pupa?”
Sidoarjo Bird Market Retail (1)
“is this bumbung worms? This one usually is seasonal. I never sell
because they do not last long”
Sidoarjo Bird Market Retail (2)
“ooo, bumbung worms. Sometimes for fishing. Sometimes the stock
is here, sometimes it is empty”
Customer
“is this pisang worms?”
There is no interest in selling maggot. Especially if maggots are sold alive.
Because there is no evidence of success, thus there is no merchant who are
interested in selling maggot. It's too risky to sell maggot in the bird markets.
Surabaya Bird Market Retail (1)
“I don’t know”
“I don’t dare to”
“sure if it’s demanded, what if it’s not? It must be number one”
“there are not much who are looking for that”
“better if it is processed. If you sell it alive, there are not much who
are looking for that”
Surabaya Bird Market Retail (2)
“the problem is the birds are not the kind who eat maggot, so I don’t
have it”
“people probably see it as a bit weird”
Surabaya Bird Market Retail (4)
“nobody use that”
“it’s hard if nobody use it”
“I don’t dare to sell it (even if it is a free trial)”
Surabaya Bird Market Retail (5)
“nobody is looking for that. If it is bamboo worms, some are still
looking for it.” “what is it for?”
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Sidoarjo Bird Market Retail (1)
“the birds will not want it because it’s too big, their beak is not
enough. big birds will probably want it”
Sidoarjo Bird Market Retail (2)
“if it’s routine, it will be demanded. The last price was 4,500 IDR
for every rod (bumbung worms). The contents are uncertain though”
“Must be in the for of bumbung, if not, it’s weird”
Customer
“this one will do. Seems like there are a lot of proteins in it”
“this one cannot last long, if it is being processed, then it will last
long”
Supplier agent
“this one is demanded. It is not that much at shops, but some people
sell it alone.”

Rumah Cacing
Worm is one direct competitor of maggot product. However, due to huge
demand, worm farms and maggot farms can be partners. Both directly
provide solutions for the reduction of organic waste, as well as providing
protein to the fisheries industry and livestock industry.
One of the successful worm farmers is Abdul Aziz Adam Maulida. With an
undergraduate educational background and ten years of work experience on
PT Tjiwi Kimia, in Mojokerto, Adam started this business in 2010. He
returned to his native land, Malang, East Java, in early 2010, and chose
agribusiness which is eel breeding that was a trend at the time. Adam
poured a capital of 20 millions IDR, including buying about two hundred
pounds of eels. However, Adam did not think that there are a lot of
obstacles in raising eels. In the beginning, he often found dead eels
(Djumena, 2014).
“It was difficult for me to cultivate eel, thus I did that only for six
months," he said. Though Adam has joined seminars on breeding
eels.
What’s remaining is only eel food, which is four kilograms of earthworms.
He observes that when all the eels are dead, the worms survive, even thrive.
From there Adam got the idea to cultivate worms that has the Latin name
Lumbricus rubellus.
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In August 2010, Adam began to breed earthworms. Before that, he studied
the intricacies of earthworms’ cultivation. In addition to reading books,
Adam also learned autodidactly with direct practice in real. With a capital of
200,000 IDR, the father of one child bought broodstock of worms. After
that, for the media, he bought a wooden box with the size of 40 cm x 50 cm
that were stacked up to 12 levels. Thus, Adam did not need huge land.
Adam did not have to buy the food for the worms. Those worms can be fed
with household waste and market waste. He processed the waste from his
neighbors to be given to the worms. “How to cultivate worms is very easy.
That’s why I was so interested and never think to stop even until now,” he
said.
When he starts the worms cultivation, he did not have a customer at all. This
last until the end of 2010, when he got a bright moment. An owner of a
fishing area came to his farm to book worms. At first, Rumah Cacing, the
name of worm farm that belongs to Adam, could only produce five
kilograms of worms every week. But now, he can produce up to seven tons
of earthworms every month. His profit has increased rapidly. Within a
month Adam can get around 300 millions IDR.
Adam experienced a long enough process to be able to see the success like
today. After supplying worms to some fishing areas in Malang, Adam has
been more diligent in increasing his production. His name began to be
known by the people in Malang. He is even mentioned as Bapak Cacing (the
father of worms) by the people.
In 2011 he received an order to supply worms by Dinas Perikanan Provinsi
Jawa Timur. Unfortunately, Adam could not agree immediately. Because
his production of worms every month could not reach one ton, as what it is
demanded by the Dinas Perikanan. To meet the demand, Adam invited
people around Malang to participate in cultivating worms.
“I invited them to come to Rumah Cacing, then I taught them how to
raise worms,” he said.
In the beginning, this business did not result much. There are only two
people who want to join him. Then, Adam developed a plasma system that
is more coordinated. With a plasma system, anyone who joins will receive
training from Rumah Cacing. Subsequently, Adam will buy the harvested
worms from plasma members.
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In 2014, Adam already has more than 1,600 plasma members. However, not
all members can consistently supply the worms to him. “From all members,
about 700 people actively sell their worms to me,” he said.
Within a day, Rumah Cacing that belongs to Adam can be visited by about
100 people who want to learn about worms cultivation. Adam said, worms
cultivation is actually very easy. Moreover, the success rate of worms
cultivation is almost 100 percent. Only, the information about the
opportunity of worms cultivation is still relatively small.
Rumah Cacing in Malang was developed by Adam. This business uses
organic waste as a source of food for the worm cultivation. The provision of
organic waste that is still being done by Adam is the difficulty in this
business. As a small business with a limited manpower, this business faces
quite difficulty is managing worms as well as collecting the waste
simultaneously.
The cultivation network that is owned by Adam, already scattered
throughout Java and Bali. Adam has members that are spreaded across Java
and Bali. These members are mostly poultry and cattle farmers. Until 2015,
the number of members that is owned by Adam is about 2,000. Every 10
members, there is one coordinator whose job is to gather the harvested
worms.
Every year, the number of similar business continues to increase. This is
because of the market demand is quite high. The high demand can not be
fulfilled by Adam. According to Adam, there is no special promotion that is
being done to find members, but that numbers grow by itself. This happens
because of the nature of the worm itself is easy to be cultivated and the price
is more expensive than chicken or eel. Therefore the profit from worms can
be gained quickly.
“Once the people know about worms, throught out the words of
mouth, it spreads quickly”
“from member to member (...) mouth to mouth”
In the first interview, the writer met with Sukram who is a cattle farmer.
Sukram is a candidate of Adam’s members; he knew this business from his
friend, as expressed as follows:
“Yesterday I took the fertilizer to feed the cows, I met Supri. Then I
was asked, beside cattles, what kind of business that I do? Oh, I
don’t have any side business. Oh, if you want, you can try the worms
business. I am interested …”
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To become a member of rumah cacing, the members are required to pay a
membership fee of 50,000 IDR and they are obligated to attend school
that is held on Saturday at 19:00 to 21:00. The fee for the worm school is
50,000 IDR. Within a day, the business of Rumah Cacing is able to produce
1 ton of worm from all of the existing members. In Malang alone, there are
100 members and they are capable of producing 300kgs of worms
collectively. The coordinator buys worms from worm farmers for 28,000
IDR / kg and it is sold to Adam at a price of 30,000 IDR / kg.
Adam then sell the entire result of worms collection to customers at a price
of 40,000 IDR / kg. Customers of this business are shrimp farming centers
located in the northern coast line of Java with a demand of 1 ton of worms
everyday.
“the need of one customer is one complex of shrimp farming centers
that needs 1 ton every day, meanwhile in the city alone there are
several complex”
“That’s only one farmer alone, one shrimp farmer needs 1 ton
everyday”
Types of worms that are cultivated by Adam contains high protein which is
70%, thus it is beneficial for egg production from shrimp nurseries. On the
north coastline of Java, there are about 63 complex of shrimp breeding
centers, and this business can only serve one complex. Besides still being
under contract with the customer, Adam is still unable to produce more
worms; therefore, the target in the future is to boost the production capacity.
The need of organic waste is the main thing in this business fot its
continuity. The worms are fed organic waste from the waste market. In
providing this, Adam employs people to separate organic waste, collect it,
and depositit to Adam.
The role of government is needed in this business, especially in terms of
organic waste separation; unfortunately even until now Adam has not
received the support from the government of Malang, which is unlike Bali
that has been supported by local authorities. As disclosed:
“We'll take the wastes from landfill, we do it on our own. The
problem the government is still not being supportive, thus we have
to do it alone in the landfill in Malang and Batu “
“We’ve discussed about it before because we feel that it is important
for the government to be involved with (...) Yet there is no response
from the government even until now”
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“ In Denpasar, there are our members who are supported by
government. Especially in the terms of waste coordination, it’s not
hard for them because the government has came and totally
supporting them”
So far, Adam did not find any diseases or pests that can interfere the growth
of worms. “If you already know the business opportunities, you are
definitely going to be interested because it's easy,” he asserted.
In addition to relying on the supply from plasma member, Adam still
continues to produce worms. The difference is, now that he has hired eight
employees. The worms’ cages no longer use wooden boxes. Adam built 100
ponds made out from brick. Now, Adam has become the main supplier of
earthworms for Dinas Perikanan Provinsi Jawa Timur. He also still serves
fishing area business owners and fisheries entrepreneurs.
Adam insists that opportunities in worms cultivation is still there. The
buyers are very diverse, from the fishery enterpreneurs, poultry farmers, to
cosmetic and pharmaceutical industries. This year, Adam wants to target the
pharmaceutical industry. However, he wants to fix its production before
supplying new markets.
“I will add plasma members to boost production up,” he said.
Adam is planning to have an organic agribusiness that is integrated from
upstream to downstream. Starting from the worm itself and then penetrated
into farming and organic farming, to the cultivation of organic animal food.
Worm is the main item; therefore the production of worms needs to be
continuesly improved. Along with this, the problem of the availability of
food from organic waste also must be given a solution.
Adam added, from the cultivation of worms, he could develop a lot more
business potential. So far, Adam has pioneered a variety of businesses that
are still related with his main business. For example, organic ginger garden
is developed with the fertilizer from the waste of worms. In addition, he has
goat farm, chicken farm, and fish ponds which will consume worms for
their food. "I want to develop more and also motivate plasma members to
develop altogether," he said (Djumena, 2014).
Conclusion
In the context of diffusion of innovation, this study identified that the use of
maggot occurs at the stage of dissemination of information to the customer
(customer knowledge). Bird food merchants are not familiar with this
product, as well as fish farmers in Sidoarjo. Nevertheless, the persuasion
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phase to customers has been done by APS. This process faced few issues
because it had to deal directly with major competitors.
In the context of competition, artificial food prices are still quite high, thus it
offers opportunities for maggot products. Artificial food prices that are
available in the market today vary depending on the quality that ranged
between 8,000-10,000 IDR / kg and the prices always increase, in which it
is not followed by increase in selling prices. The presence of maggot
products becomes interesting enough to be considered by fish farmers. High
protein content is one of the reasons that draw customers to use this product.
In addition, giving natural food can improve water quality when compared
to the artificial one.
To enter the persuasion stage, this maggot product requires several pilot
projects that can work with fish farmers. For the initial stage of acceptance
of this product, fish farmers want to implement on a small scale first. The
need of food in the aquaculture area of 2 hectares with forage protein
content of 40% is of approximately 6.8 to 7 tons every cycle or as much as
1.75 tons every month (this calculation is an estimation based on the
information obtained).
If the maggot can replace half of the food needed, then they will need 875
kgs of maggots in a month. The price offered is not expected to exceed the
price of food that is used today; which is 8,300 IDR / kg with 33% protein
content. So we can calculate the gross profit in this sector for the initial
phase is equal to 7 millions IDR.
The second pilot project can be done by educational institutions that focus
on fisheries. This program is supported by APS that is currently also
developing a traditional artificial food made from maggot. They need to
increase the scale of production. Thus, the increasing amount of waste
needed is the priority of the pilot project.
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Overview
This research aims to identify the compost-market opportunities through
examining the consumer behavior. Composting has proven to be a feasible
and practical manure management option for farmers. It can be implemented
with existing farm equipment, dedicated turners or in-vessel systems.
Composting stabilizes manure and other agricultural wastes, reducing odor,
volume, pathogens, and environmental impacts. If a farm uses compost on
site, fertilizer costs may be offset and soil health improved. There is
potential for compost sales and collection of tipping fees for composting of
off-farm residuals as well.
The result indicates that there is opportunities to sell bagged compost to the
home gardener market but it is a highly competitive market. The
opportunities depend upon the type and quality of product. Being able to
actively and accurately present the benefits of using the compost to potential
customers is the surest way to establish the product and facility as reliable.
In a marketplace where consumers expect sellers to convince them to buy a
particular product, composters need to be ready to compete with traditional
soil amendments and planting media, demonstrating that compost is an
excellent alternative.
Keywords: compost, market opportunity, consumer behavior

Introduction
Compost is believed to be one of solutions to address environmental
problems in big cities, including Surabaya and Sidoarjo. Market approach
by selling compost is expected to make waste management become
sustainable. The market mechanism is expected to provide incentives for
people to manage their own garbage. That opportunity is still yet to be
realized optimally. There is only a small portion of the population that is
managing their garbage and the rest do not manage their garbage.
In Indonesia, only 23.69% of the population manage their garbage. From
that number, only 10% claim using it. In East Java, only 9.91% admitted
that they manage their own garbage to be used again (CBS, 2013). In
Surabaya, waste production has reached 2000 tons per day, while the
successfully processed are only 500 tons, and the rest which is 1500 tons
should be sent in landfills (Fransilia, 2015). In Sidoarjo, the total waste
generated by the people reached 4,400 m3 daily, while the successfully sent
to Jabon landfill is only 825 m3 everyday or only 19%. Whereas the target
of mid-term national development is 75%.
There are a lot of means to raise public awareness that has been done.
Surabaya is one of the pilot projects that can be used as an example. Public
awareness to process organic waste into compost is slowly rising. Garbage
banks began to appear in Surabaya. Waste composting technology is widely
communicated. However, the problem does not stop there. The next
challenge is how to use or sell those composts. The question is how to sell
or utilize compost that has been made.
Initial planning that is usually made is calculating the potential compost that
can be made and then predict the price of the compost. If all composts are
assumed to be totally sold, then the creation of compost processing unit is
justifiable and can actually be profitable. Various other assumptions are
made and sales scenarios were also made so that all seems realistic and
logical. The problem arises when the reality on the market is different from
what is planned.
Based on the description above, the main question to be answered by this
research is: “What’s the means to market the products that is manufactured
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in East Java?” This question is divided into three minor research questions,
namely:
a. Who are the segments of compost user and/or the substitute products
that are similar in Surabaya and Sidoarjo? What are the needs in
each of these segments?
b. Who are the potential users and potential partners of composts
products and/or similar substitution products in East Java and what
are their needs?
c. What are the tactics that FORWARD must implement in order to
market the product in East Java?

Literature Review
Consumer behaviour is the process that someone has gone through in order
to find, purchase, use, evaluate, and act after the consumption of the
products, services or ideas which are expected to meet their needs
(Schiffman & Kanuk, 2013). Recycling things to preserve the environment
is one of the reasons that influence consumer behaviour (Devezer, Sprott,
Spangenberg, & Czellar, 2014).
Although there is an increase in awareness among the daily consumption
behaviour with the welfare of consumers, consumers still often fail to
improve the overall quality of their life. In goal system theory, a failure may
occur because of the inconsistency between the intermediate objectives and
the final objectives desired by consumers (Devezer, Sprott, Spangenberg, &
Czellar, 2014).
In the behaviour concept, it will be found the phenomenon in which
consumers make a lot of purchasing decisions every day. Most big
companies do a research on their purchasing decisions in a great detail to
answer questions about what consumers buy, where they buy, how they buy
and how much they buy, when they buy and why they buy.
The phenomenon in which consumers make a lot of purchasing decisions is
called as consumers buyer behaviour according to Kotler. In which the units
of purchasing decision maker are consists of two categories: individual
consumers that make the consumer market and organizational consumer that
make market (Kotler & Armstrong, 2012).
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To develop competitive marketing strategies, marketers need to know which
customers are likely to buy their product, what factors are causing them to
like their product, what criteria were used in deciding to buy a product, and
how they obtain information about the product. Thus, it can be seen clearly
that there is an interrelationship between marketing strategy and consumer
behaviour.
Marketers need to design strategies based on consumer behaviour; in which
the data can only be obtained from a research regarding consumer
behaviour. It starts with how the needs towards certain products are felt,
what they do to fulfil those needs, how they decide to buy the product, how
they consume the product, until how they get rid of the product, and what to
do after that. Therefore, a marketing strategy works for a particular product
or brand and the influence given to the consumer to make a purchase that is
designed for the product or brand.
Marketing managers need to appreciate that narrative is a very useful
approach to understand human’s experience in the form of logical thinking
in the learning process. Managers need to develop ethnographic story so that
the organization can understand the dilemma faced by the market (Cayla
and Arnould, 2013).
Method
For the user category of research subjects, researcher conducted interviews
with four informants; they are located in the Kebun Bibit in Manyar
Surabaya, Surabaya Zoo, Sekolahan Anak Bangsa in Manyar Surabaya, and
Farmers in Wajak Village, South Malang. Of the four informants, all using
compostable products, but they use compost obtained not by way of
purchase, three informants that Village Farmers Wajak South Malang,
School Children of the Nation, and the Surabaya Zoo, procurement of
compost derived from own production. As for the informants of the
Nursery, supplying its products take at Home Compost under the auspices
of the Department of Hygiene and Surabaya city for free
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Survey Results
(1) The Market of Organic Fertilizer
The use of compost had been replaced by organic fertilizer with a lot of
brands in the market such as Trubus, Tulus, Faiz, Daun Mas, et cetera. The
reason is the simplicity in using organic fertilizer: just put the fertilizer in a
pot, put the seed in, then water it. It is different from compost that has to be
mixed with soil and other fertilizer first, then proceed to put the seed in.
Perhaps in this case, efficiency is the main point.
Agus Joni as the owner of decorative plants and fertilizer shanties in Pasar
Bunga Bratang, Surabaya,
“ … composts are not wanted anymore. There is no ingredients and
there is no place. Long before, RMI was here, see all those scarps
are what's left and used as a construction materials. The scraps are
burned, then we can use it as compost …”
This is also confirmed by Rifai as the owner of decorative plants and
fertilizer shanties on Raya Jemursari, Surabaya. According to him, composts
are hard to find and not demanded by the market anymore. It is replaced
with organic fertilizer that is often found nowadays.
“Nope, there are only branded ones. Compost used to be here, but
after all the products with brands are in, it is not demanded anymore.
Although there is a mixed of compost in these organic fertilizer .”
Rifai once sell compost without a brand, it was only packed with plastic. It
was produced by a factory in Malang, East Java. But it was there just once
and was not demanded anymore after that because composts that are packed
in plastic will be smelly if the temperature is hot and the air is humid. When
the compost was being sold for the first time, Rifai also tried it and
apparently the results were unexpected: the plants didn't grow well and after
the pot were broken, he found out that the roots has rot because the compost
hold the water for too long.
The sale of compost in some fertilizer retailers is pretty unique. There is a
retailer that sell compost with a packaging written that it is an organic
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fertilizer (not compost), though in fact the composition inside the package is
compost. There is also a retailer that sell a compost with a package written it
is compost.
Organic fertilizer is considered much simpler and not complicated to be
used, because farmers can plant the seed or the plants directly. In contrast to
the use of compost is relatively complicated ─according to consumers,
because they have to measure the soil and compost, stirred it, then plant the
seeds or plants. In this case too, there was a deception on the term organic
fertilizer itself.
Organic fertilizer that is often purchased by consumers is a growing media.
The compositions are soil, compost, and manure. According to Peraturan
Menteri Pertanian, Nomor 70/Permentan/Sr.140/10/2011, the one that is
meant as organic fertilizer is a fertilizer derived from dead plants, animal
waste and/or parts of animals and/or other organic waste that has gone
through engineering process, take a solid or liquid form, can be enriched
with minerals and/or microbes, are beneficial to improve nutrient and soil
organic matter as well as improve the physical, chemical and biological
characteristic of the soil.
In addition to organic fertilizer, the fertilizer retailers also sell a wide range
of inorganic fertilizer and manure. Some retailers do not mention inorganic
fertilizers, but rather a kind of medicine for plants. From the customer level,
fertilizer and/or substitution products that are sold the most is organic
fertilizer; it can be seen from the various brands of organic fertilizer sold in
stalls that belongs to decorative plants seller and fertilizer seller in the area
of Surabaya and Sidoarjo.
There are only two informants out of the eight respondents on the fertilizer
retailer research subject category who resale compost product; they are Widi
from Toko Trubus Agrisarana, Tenggilis, Surabaya, and Sutopo from
Buduran region, Sidoarjo. The brand of compost sold in Toko Trubus
Agrisarana is "Good Compost", while the brand of compost sold by Sutopo
is "Flower Way".
Here is the narrative of fertilizer sold by traders
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“Daun Mas, Sari Tani, Sakura, Floris, Trubus, Pupuk Kandang,
NPK, UREA”
“Usually if you give too much fertilizer to a plant, it will wilt; but if
you use Trubus, it wont be”
Likewise, other respondents who fall into fertilizer retailers research
subjects category, the common type of products they resale are organic
fertilizers, inorganic fertilizers, manure, and growing media.
Fertilizers and/or other substitute products for sale are manure, organic
fertilizer, inorganic fertilizer, and compost. For inorganic fertilizer products,
informants called it as a remedy for the plant and it does not fall into the
category of fertilizer. As for compost, researcher rarely encountered it while
doing interviews and observations with the informants.
Actually any organic fertilizer contains compost in it, and still added with
other elements to fertilize crops. In addition, it is relatively easy to use
organic fertilizer because it can be used directly without having to mix it
with the soil; which is different from the compost that needs additional soil
again.
Compost has been replaced by organic fertilizers, there are a lot of brands
sold by informants with organic fertilizer packaging but the content
contained therein is classified as compost. For brands written as compost
itself is very rare, researcher only managed to find two brands written as
compost on its packaging, namely Flower Way, and Good Compost (only
sold in Toko Trubus Agrisarana).

(2) Consumer Expectations
Next is linked to any needs desired by informants who fall into fertilizer
retailer research subjects category. Based on interviews and observations
obtained, fertilizer retailers actually need a product that is readily accepted
by the community, so that the sale can proceed smoothly. Whether the
community is easily accept or not will depend on the quality, as the Rifai
explain bellow.
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“To plant, the crops need to look good, the media does not tarnish,
and water poured out of the bottom of the pot was not black.”
Just like Rifai, Agus Joni also said that whether the community accept it
easily or not will depend on the quality and product’s characteristic; as he
said bellow
“Is it smelly?”
“Usually people do not like it if it is smelly”
“There will be a lot of complaints, “this is smelly”, we won’t take it”
“yes, it is smelly...because this will be in housing area, usually they
have garden near the kitchen, not too far from dining place, and
when it rains, it will be smelly and the soil will be humid”
“exactly...! that’s why people rarely buy manure because when it
rains, it will be smelly. Usuakky people buy manure for plantations,
on a huge land. It will be smelly but it far from housing area. If it is
close, they feel bad to their neighbours”
Rifai also often find that compost offered has poor quality, like the leaves
from the direct milling are packed without being processed further first.
Because of the bad quality, buyer will be disappointed and complain to the
seller. It is certain that compost products like that will not survive too long
in the market, according to Rifai.
“… sometimes original composts are smelly, and it is hot over here.
The package is plastic and when it is humid and starts to be watery,
it will be smelly.”
In order to be accepted, the products should be sold in accordance with the
quality standards set by the consumer, such as that it should be odourless,
do not have the black water residue when it is watered, and do not store
water excessively. It can be said odourless only if the fertilizer and/or the
substitution product pack opened and planted in soil or other growing media
does not emit any foul sting. According to informant, it will affect user’s
sense of smell, and informant is certain they will not buy the product again.
What it is meant by not having black water residue when it is watered and
not store water excessively is that products with bad composition that can
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damage the plant will have black water residue. Meanwhile, if the fertilizer
and/or substitution product can store too much water, ─according to the
informant─ it is also bad for plants, because it would cause the plant's roots
rot quickly due to the fertilizer and/or substitution product stores excess
water resulting decay at the roots of plants.
Related to the needs of fertilizer retailers, what can be counted as potential
partners and potential user is the deal price and quality that become the main
requirements in the acceptance of new products. Quality will be related to
the requirements desired by the fertilizer retailer. As for the price, fertilizer
retailers could be potential users and potential partners also want a price in
accordance to their standards, with a record that the initial price must be
cheaper than market price in order for the new products to be able to
compete against existing competitors' products
(3) Acceptance
There were two respondents who are not willing to accept the new compost
product or similar substitution product. Informants who refuse are the owner
of the decorative plants and fertilizer stall that is located in Buduran area,
Sidoarjo and Toko Trubus Agrisarana that is located in Tenggilis, Surabaya.
The reasons for rejecting new products that will be offered to them are
different. According to Sutopo, rejection of new products that will be
offered is due to the existence of various types and brands of fertilizer
and/or substitute similar products that he sold.
“There are too many fertilizers over here.”
“I have too much, I’m confuse about the placement.”
Meanwhile according to Widi, the rejection to the new product that is
offered is because Toko Trubus Agrisarana sells too many fertilizers; and if
the new product offered is the same kind, it is certain that he will reject it or
in other word refuse to accept the new product.
“We have compost already, thus it cannot be accepted.”
“In general, composts are the same. Probably only the brands are
different.”
“We will see it first, whether there is a demand for it or not.”
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If it is sold out in Pasar Bunga Bratang, then the consumers in Jemursari
will probably try the new product offered, but of course in accordance to
normal pricing range of fertilizers.
“How it works over here is that if it is already sold in farm shop,
pasar bunga Bratang, Kayoon means the middle-up consumers had
tried it before, thus the lower-mid consumers will want it too. If it is
not in Bratang yet, it will be hard to be sold here”
According to him, the process of consumers accepts a new product is pretty
long; the first customer will hesitate to switch to another brand with a
variety of considerations. People will start to believe when they had tried it
and succeed; even that requires a long process. When they are shown
vermi─ the type of compost that is offered, Rifai said it will not make it in
the market if the quality is lacking. That's because, the characteristics of
compost sample that he obtained from FORWARD was muddy; in the sense
that store the water for too long, it is also rough and different compared to
Floris brand that is very smooth and moist (do not store water). It is
recommended to strike Bratang market first, and if proven to be sold out, it
is also certainly likely to be sold in Jemursari.
In addition to compost, informants also claimed that they use other products
beside compost, such as manure, organic fertilizers and inorganic fertilizers.
According to Munadi as a gardener in Kebun Bibit Manyar, Surabaya all of
the supplies are obtained freely at the Dinas Kesehatan dan Pertamanan
Kota Surabaya. Thus every compost are collected by coming to composts
houses in Surabaya, where as the number of compost collected are uncertain
(based in the needs).
“Composts from faeces, and also from organic waste”
“Urea...yesterday I had it, but now it’s sold out, however I still have
the liquid and the insect killer for crops”
“Yes, for our own rayon, we have the compost from DKP”
That was what said by one of the informants: Hari, a farmer from Wajak
village, South Malang. He uses compost, but he make it by his own; as well
as the manure he uses is from his own livestock. As for organic fertilizers
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and inorganic fertilizers, Hari also use it and he bought it from local village
farm shop.
“Yes, about fertilizers like Urea, KCL, NPK, Blower, dan Za, we I
have to use it”
“If it is from dried leaves, we don’t buy it, for example for dried one
like surgarcane and rice leaves.”
Procurement of compost products are also produced from the leaves, twigs,
and straw that are obtained in the existing rice fields, which are then
processed by burning or stockpiling them to be used as compost. The
compost produced is prepared to assist in fertilizing and taking care of
agricultural land owned by the farmer (not for trading).
If you could do collaboration with a local farm shop related with bundling
existing products, it can be ascertained inevitably the farmers in Wajak
village will buy inorganic fertilizers as well as new products that will be
offered; especially if the price of bundling the two products are much
cheaper than the price before bundling.
“It could be sold, but made it with a package system. For example, if
farmers want to buy urea, farmers also have to buy compost from the
factory. So he buys 1 urea and gets 1 compost at the same time”
When asked whether they will want to buy it if it is sold separately, Hari
said that if the product is good and the results are satisfactory, certainly
farmers want to buy the product. Usually it will be conducted on 5-10 plants
first to see if there is a satisfactory outcome or not. If there is a satisfactory
outcome, they will seek it again, otherwise they will not use it (if it is sold
separately).
It is different if it is sold in a bundling system. According to Hari,
vermi─compost that is offered potentially have a good quality, because it
comes from organic waste mixed with waste and the larvae of Black Soldier
Fly. Thus, the researcher recommends that if anyone would want to enter
this market segment, he need to cooperate with Koperasi Unit Desa first to
introduce new products, and then can be continued in cooperation with local
farm store to form a bundling system.
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“To market it, usually is by approaching farmers through KUD; from
KUD, it will be introduced to farmers and then it can be sold in
stores. If it is sold directly to the store, usually it will not be offered
to farmers.”
As a farmer, Hari uses various types of fertilizers and similar substitution
product for his farmland. It can be said that he uses all kinds of fertilizers
and substitution products like manure, inorganic fertilizers such as urea,
Blower, NPK, KCL, compost, and organic fertilizers.
The purpose of a specific type of fertilizer and substitution products is
different. For example if the size of the land is 30 * 40 meters and want to
be planted, the first thing that is need to be done is plowing the land, then
spreading out 60 bags of manure evenly, then plowing the land again,
followed by spreading out about 60 sacks of organic fertilizer evenly, and
then plowing it again, then making a hole to put the plants seed, while
giving it a dash of compost.
The use of compost on agricultural land with the size of 30 * 40 meters is
approximately 5-10 sacks, and one sack weighs about 25 kg. Manure,
organic fertilizer, and compost aims to accelerate the growth rate of hairy
roots. Once the plants begin to grow, they need to give it Blower fertilizer to
strengthen plant resistance of the disease as well as multiply and thicken the
leaves. Then they can add ZA fertilizer to strengthen the existing trunk,
when the plant has started producing fruit’s seedlings then it can be given
NPK fertilizer so that the fruits are in abundance.
Related to the procurement of fertilizer used along with other substitution
products, Hari bought at the farm shop in Wajak area, South Malang. For
every purchase, he will buy about 2 Kw to 3 Kw of packaged organic
fertilizers and inorganic fertilizers. In the first year, it can reach up to 2-3
times a growing season.
For organic and inorganic fertilizers that he got by a store-bought in Wajak
are, South Malang are being sold with packaged systems. For example if
you want to buy 1 sack of Za fertilizer or urea that weights 50 Kgs, it must
be bought with the same amount of organic fertilizer that could weight
about 50 Kgs. Thus, if the farmers in that area want to buy inorganic
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fertilizers such as Urea or ZA, they will also have to buy organic fertilizer,
in other words using a bundling system. Inevitably, the organic fertilizer that
was not really needed before, would eventually be used, because it will be
useless if it is thrown according Hari’s explanation.
As for compost and manure, farmers who are in Wajak area, South Malang
do not buy both types of these products, because they are making or
producing both types of products. Compost can result from dry leaves such
as leaf rice, sugar cane leaves, corn leaves and then burned and buried in the
ground that is already available. Or there are some farmers who use the way
the leaves are watered and then covered plastic, the process is repeated until
the leaves terabit rot and ready to wear.
Sedangkan untuk pupuk kandang dibuat dengan cara, membuat sebuah
kolam penampungan kotoran ternak seperti ayam, kambing, ataupun sapi
kemudian direndam dengan air. Air rendaman tersebut bisa dijadikan
sebagai pupuk kandang cair, atau terkadang kotoran tersebut hanya
dikeringkan saja dan ketika sudah kering digunakan untuk memupuk lahan
pertanian. Untuk kompos para petani tidak menjualnya tetapi digunakan
sendiri, sedangkan untuk pupuk kandang ada beberapa petani yang
menjualnya dengan kisaran harga Rp 10.000,- s/d Rp 12.000,- per sak
ukuran 25 Kg.
As for the manure, it is created by making a pond to hold livestock’s’ faeces
that will be soaked with water after. The soaking water can be used as liquid
manure or sometimes it can be dried up and used to fertilize farmland.
Those farmers do not sell the compost; rather use it to their own. While for
manure, there are some farmers who sell it with a price range on IDR
10,000 up to IDR 12,000 for each sack with a size of 25 kgs.
The next informant is Hadi Mulyono as Head Section of Public Works,
Parks and Hygiene in Surabaya Zoo.
“Because the trees over here are huge, it is obvious that we need to
use our own composter and humus.”
“Compost is the one made out animals’ faeces, while composter is
the one made out leaves.”
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“Yes, it is better like this. The result is better if I use this compost; I
mix it with manure and the soil are fertile. While using chemical
ingredients, the soil is easily dried.”
“So far it is still the elephant, but if it is bison, deer, I mix it with
compost.”
“Yes, I separate the elephants’ waste to make it as manure because
the quality is good.”
To take care of the green areas in Surabaya Zoo which has a land area of
approximately 15 hectares, they use fertilizers and/or their own substitution,
which is a type of compost from dried leaves around the zoo mixed with
animal waste such as bison and deer, as well as use manure from elephant
waste. They couldn’t produce it by their own at first, they used to buy all
fertilizer products and/or substitution products from others and get some
helped by the government of Surabaya.
The use of compost and/or substitution product is indeed used by the
research subjects who were interviewed by researcher, including schools,
farmers, City Park, and zoo, that is located in Surabaya and Malang, East
Java. The subjects in this research admit that they use compost and some
other substitute products such as faeces fertilizer, manure, organic fertilizers
and inorganic fertilizers. The research subjects were studied may be
regarded as one of the user segment for composted product and/or
substitution products.
In contrast to City Park as research subject, this time researcher interviewed
one gardener in Taman Flora (Kebun Bibit) located at Jalan Raya Manyar,
Surabaya, East Java. The compost that he used was obtained from
immediate retrieval at rumah kompos that is under the auspices of the Dinas
Kebersihan dn Pertamanan Kota Surabaya. He obtained it for free with a
capacity according to the needs to be used for treatment in Taman Flora
(Kebun Bibit), and all of them were obtained for free.
In addition to compost, the research subjects also use similar substitution
products such as inorganic fertilizers, manure, and faeces fertilizer. For the
agricultural research subject, substitution products that they use are manure,
inorganic fertilizer and organic fertilizer. For manure, like compost, farmers
make their own manure from livestock, such as cattle, goats, and chickens.

THE COMPOST MARKETPLACE | 91

Inorganic fertilizer and organic fertilizer can be bought at the farm shop and
they are also available at Koperasi Unit Desa. The purchase of inorganic
fertilizer must be bundled with organic fertilizer, thus if they want to buy 50
kgs of inorganic fertilizers, farmers at Wajak village, South Malang,
Malang, East Java also have to buy 50kgs of organic fertilizer.
As for the zoo research subject, which in this research is Surabaya Zoo; in
addition to compost, Surabaya Zoo also uses manure to take care of plants
in the Surabaya Zoo. The manure used is manure from elephant faeces in
Surabaya Zoo. Manure is also produced by the Surabaya Zoo, under the
division of Public Works, Hygiene and Care.
For the City Park research subject, Kebun Bibit or Taman Flora was used as
research subject. In addition to compost, gardeners in Kebun Bibit also use
other types of fertilizers to assist them in taking care of all plants in Kebun
Bibit which is a faeces fertilizer that is derived from human waste. Faeces
fertilizer is produced in Keputih area, Surabaya, under the auspices of the
Dinas Kebersihan dan Pertanamanan Kota Surabaya. Faeces and fertilizer
are also available free of charge and in accordance with the quota that has
been set by Dinas Kebersihan dan Pertamanan Kota Surabaya.
The next research subject category is school, in which at this research is
Sekolahan Anak Bangsa that is located in Manyar, Surabaya, East Java.
According to gardener in the school, in addition to use compost, the school
also use inorganic fertilizers and manure that are usually purchased in
decorative plants or fertilizers stores. Purchases were made his boss, thus he
doesn’t know the price or the location of the stores.
Related to the need of research subjects, it can be concluded that their actual
need is using compost products and/or similar substitution products to
support their needs in taking care of their land. Obviously, they do not feel
that need to buy compost because all informants can produce their own.
However, for a group of informants who still use other fertilizers such as
organic and inorganic fertilizer, surely their need would related to the price
to be as cheap as possible, but quality given is for the price or even better.
Compost Maker
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For the category of fertilizer and compost maker, the research was
conducted in four different places, namely at Rumah Kompos Tenggilis,
Surabaya; Rumah Kompos Jabon, Sidoarjo; Tempat Pembuangan Sampah
Terpadu Desa Janti, Sidoarjo; and PT. Petrokimia Gresik. Out of the four
informants who were interviewed, three claimed to produce compost, while
the informant namely. Petrokimia Gresik does not produce compost.
PT. Petrokimia Gresik only produce only organic fertilizers, inorganic
fertilizers, and biological fertilizers.
“…At the Petro Kimia, we have three types of products. This is in
accordance with government’s rules that there are three
classifications of fertilizer: inorganic fertilizer or chemical fertilizers
ordinary people say, organic fertilizer, and the latter Biofertilizer. “
“…Biofertilizer the fertilizer contains living microorganisms. So the
function of these three fertilizers is regulated by peraturan
pemerintah No.70 tahun 2011 that classify types of fertilizer. Here
we have three kinds of this product. From these product types, we
have their various kinds. For example if Inorganic Fertilizers, we
have NPK Ponska Fertilizer, Fertilizers SP36, ZA fertilizer and so
on. As for Organic Fertilizer, we have only Petroganik Fertilizer.
And for Biological Fertilizer, we have PetroBioFertil Fertilizer. The
fertilizer contains 6 bacteria or microorganisms that help with the
fertilizer’s uptake from Inorganic and Chemical one.”.

PT. Petrokimia Gresik never produce compost, it is because compost has
high water content and it is not applicable enough to the agriculture. The
weakness of compost against organic fertilizer made by Petrokimia is
compost’s high water content and it likeliness of getting other bacteria
living in it.
This occurs because compost is moist. In addition, there are also weeds,
bacteria, and other grass seeds inside compost; thus when it is applied to the
soil, most likely other types of plants will also grow like weeds and grasses
that will affect the growth and development of plants. While Petroganik is a
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granular organic fertilizer (such as Mrica beans) that if it is heated to a
certain temperature, it will be very dry.
The aim of heating is to eliminate the water content that is used as bacterial
growth media, as well as to kill bacteria, weeds, and grass seed. Thus when
applied to the plants, the one that will grow is the one that we plants and not
other plants such as weeds and grass. That is the reason why Petrokimia do
not produce compost; and organic fertilizers that belong to Petrokimia is
more useful compared to compost.
Given the market potention of organic fertilizeris very promising and that it
is also told by Ari who is located in PT. Petrokimia Gresik as below.
“So, the market potential of organic fertilizer; the soil conditions in
Indonesia at this time is very critical. Ground nutrient content was
less than 2%. According to research in IPB or PBTB, the needs of
the organic content in the soil where the land can be categorized
good is 4%. So to say the soil conditions in Indonesia's East Java in
particular is said to be good. So if the fertilizer is like a human body,
this fertilizer will improve the soil to be fertile again and let it
loose.”
“..when the land is fertile and friable, it could receive inorganic
fertilizer. There is no chemical fertilizer here; there are only organic
and inorganic fertilizers. So, say that the current condition of land in
Indonesia is sick and it is unable to accept inorganic materials
optimally. What if the sick land is given sick or inorganic chemical
fertilizers? Eventually the water absorbed by plants will not be as
much as when the ground is healthy. Here Petro Kimia Gresik
provides inorganic fertilizers. We have the obligations to cure the
lands just like what our ancestors had before. So we can say right
now condition of the land in Indonesia is very critical and it needs
organic fertilizer…”
“Yes, the potential is immense. However the conditions that we are
facing now is that some farmers are still minded with some chemical
fertilizers or inorganic fertilizers; so they feel when they use organic
fertilizers, the results are not as much as when they use inorganic
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fertilizers. We realize that because inorganic fertilizer gives a direct
effect. They fertilize the crops now and the results are feasible when
they harvest it. Meanwhile organic fertilizer is fixing the soil slowly
…”
“When farmers are not using organic fertilizers but they use
inorganic fertilizer instead, the result obtained in the future is that
the land will be worse. The effect when the land is getting worse, the
land will saturate increasingly. At a certain point when farmers give
inorganic fertilizers but will not affect the results at all since the land
is already saturated increasingly.
“We (Petro Kimia Gresik) do not want that to happen because we
support the government's program to enforce food sovereignty and
so on. And this is a form of concern from Petro Kimia to improve
the soil quality in Indonesia. It can be said that the market potential
of compost or organic fertilizer is very large. Although indeed most
farmers have not realized it yet. And it's our duty as one of the state
organization who works to provide fertilizer, besides looking for
profit; we also raise farmers' awareness of the importance of organic
fertilizer. The market potential is huge but there are some markets
that have not understand the function of the organic fertilizer …”
All three other informants are Rumah Kompos Tenggilis, Rumah Kompos
Jabon, and Tempat Pembuangan Sampah Terpadu Janti Village, are
producing compost. Composts produced are mostly taken by the Dinas
Kebersihan dan Pertanaman in the city. For the category of Rumah Kompos,
compost produced is taken for free by the Dinas Kebersihan dan
Pertanaman, for the sake of maintaining Town Park; considering that the
Rumah Kompos is an agency under the Dinas Kebersihan dan Pertanaman.
“If we finish creating a compost, it will be taken by City Park, taken
by Dinas Kebersihan dan Pertanaman”
DKP always took this compost from rumah kompos within a period of every
1-2 days and the amount that they take is uncertain; sometimes 2-3 pickups
of L300 car or sometimes 1 size tub of Tossa motorcycle. There is no
special storage area in DPK for compost. When they take compost from
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rumah kompos, they will also perform the maintenance upon the city park
that is closest to rumah kompos. The process is that if they want to perform
maintenance in the city park in Merr area, compost will be taken from
rumah kompos in Merr area.
The composts produced at Rumah Kompos are fully used for the
maintenance of City Park and there is no element of selling it to the market.
Supposedly there is someone who want compost from rumah kompos, they
can get it for free under the notice that they do not take too much.
In line with what Munadi said as a worker in Rumah Kompos Tenggilis,
Surabaya; Hardianto as the general manager in Rumah Kompos said the
same thing.
“For now, the waste management from the society is lacking. That is
why it is mixed with faeces and for the compost itself is used by
DPK for the city park.” “Yes, DPK needs it to plant flowers in the
city park, but usually they give us the money for the prosperity of
kids over here”
The compost from Rumah Kompos Jabon, will be taken by Dinas
Kebersihan dan Pertamanan kota Sidoarjo approximately 1-2 times every
month. Every time they take it, usually it filled 1 dam of garbage trucks.
These composts used DKP to perform maintenance and management of the
city parks in Sidoarjo. First they will call DKP first, then DKP will send
sacks with size of 25 kg to rumah kompos. Rumah kompos will put the
composts into sacks, after that, they will call DKP again, and then after 3-4
days or up to 1 week, DKP will pick it.
Unlike the case of Tempat Pembuangan Sampah Terpadu in Janti village,
Sidoarjo. Compost produced entirely will be taken by Dinas Kebersihan dan
Pertamanan kota Sidoarjo, but they do not take it for free, instead they buy
it. In other words, Dinas Kebersihan dan Pertamanan kota Sidoarjo bought it
at Tempat Pembuangan Sampah Terpadu in Janti village with a price of IDR
250 for every kilogram. Oyik as Chairman of the Lembaga Swadaya
Masyarakat Desa Janti, Sidoarjo that manage Tempat Pembuangan Samapah
Terpadu said this.
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“We tried to sell it but it was not demanded. The government told us
to make fertilizer but DKP also needs it yet do not want to buy it.
They buy it but do not feel like doing so, we have to make a deal
with their leader first.”
“IDR250 for every kilogram. That too, they take it by their own and
measure it by their own.”
The selling price of the compost produced is IDR 250, - per Kg. Pricing was
done since 2008 until now. For customers usually it come from Dinas
Kebersihan dan Pertamanan kota, but the frequency of buying was
inconsistent, repeat orders rarely occurred in this segment category. If the
DKP’s leader is being pressed out, they will start to buy it, they rarely buy
it. Sometimes in a 1 year they only buy once. And every time they buy it,
usually 5-10 tons of compost were taken.
For Rumah kompos, whether it's rumah kompos in Surabaya or Sidoarjo,
the primary user is Dinas Kebersihan dan Pemerintahan. So for rumah
kompos in Surabaya, the production will be taken by Dinas Kebersihan dan
Pertamanan kota Surabaya; as well as for rumah kompos in Sidoarjo, East
Java. All compost produced by each rumah kompos will be used by Dinas
Kebersihan dan Pertamanan kota to perform maintenance on city parks over
there. There are also users with less capacity, as households only use it to
maintain their personal garden, in which they acquired the compost for free.
At rumah kompos in South Tenggilis, Surabaya, compost taken by Dinas
Kebersihan dan Pertamanan kota Surabaya is of approximately 1 tub of
Tossa motorcycle up to 3 pickup cars L300 within every 1-2 days. As for
rumah kompos in Jabon area, Sidoarjo, compost taken by Dinas Kebersihan
dan Pertamanan kota Sidoarjo is of approximately 1 dam garbage truck,
containing compost that has been packed in sacks of 25 kg. They take the
compost from rumah kompos Jabon, Sidoarjo on the frequency 1 up to 2
times every month.
For Tempat Pembuangan Sampah Terpadu, the compost produced will be
sold to users. One of the biggest users that have become customer of
Tempat Pembuangan Sampah Terpadu is Dinas Kebersihan dan Pertamanan
Kota Sidoarjo. They take the compost on average of 5-10 tons per year, but
it is very rarely done. If the Chairman of Lembaga Swadaya Masyarakat did
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not ask for help from the Dinas Kebersihan dan Pertamanan kota Sidoarjo,
then they will not take the compost.
Aside from Dinas Kebersihan dan Pertamanan kota Sidoarjo, compost
produced was once sold to one of the big companies that is popular in
making organic fertilizer, namely Trubus. The cooperation was conducted in
2010. But over time this agreement was terminated, because TPST Janti
could not meet the quantity standard that Trubus needed which is about 25
tons. Trubus took the finished compost in TPST Janti, packaged it over
there and then directly sent to other islands.
The next category segment is citizens around Janti village, if they need only
a bit of compost to take care of their garden at home, then TPST Janto will
give it for free. There are also customers who come from the general
community, but only to the extent of 1-2Kw purchase and they rarely do a
repeat order.
Composts are often offered to farmers in the Sidoarjo area, but most farmers
still doubt the usefulness of compost itself. Many farmers are wondering
whether the result will be good or not if they use compost. Because
according to the confession of Oyik as Chairman TPST Janti, farmers are
now relying more on inorganic fertilizers that give them tangible benefits
and results. They also tried to market it by pack it into a plastic bag of 5 Kg
for sale at decorative plants stores. But the selling system is that they only
get the money if someone buys the products. And apparently it was not
demanded.
The next research subject is fertilizer manufacturer, namely PT. Petrokimia
Gresik. Type of fertilizer produced by PT. Petrokimia Gresik are organic
fertilizers, inorganic fertilizers, and biological fertilizers. Biological
fertilizer is still in the research stage; it has not been marketed freely and
excluded from the category of subsidized fertilizer. Users of the fertilizers
produced by PT. Petrokimia Gresik itself are farmers who receive fertilizer
subsidies from the government, then manufacturers, plantations and
horticultures.
The production fertilizer from PT Petrokimia is distributed to farmers. The
quantity varies, depending on the decision of the department of agriculture
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related to the amount of fertilizer subsidies that must be met for each region.
For now (during the interview) the fertilizer demand allocation from the
government is as much as 700 thousand tons of fertilizer (both organic and
inorganic fertilizer) and it is limited in distribution areas that are specified
by the government.
The government obliged the fulfilment of fertilizer need in Central Java,
East Java, Yogyakarta, West Nusa Tenggara and East Nusa Tenggara. Thus
the manufacturer can only market their products over there; if they market
their product outside the specified area, they will get penalized. In other
words Petrokimia’s products can only be found in those regions.
For Sidoarjo, the fertilizers capacities that must be met by PT. Petrokimia
are approximately as much as 22,500 tons annually. These needs are met
through collaboration with partners of PT. Petrokimia related to the
procurement of organic fertilizer. In Sidoarjo itself, there are three partners
who are cooperating with PT. Petrokimia to meet the required amount of
organic fertilizer. The production of fertilizer into organic fertilizers and
inorganic fertilizers are not fully carried out by PT. Petrokimia itself. For
inorganic fertilizer, it is produced by PT. Petrokimia, whereas the
procurement of inorganic fertilizer is done through partnerships.
Meanwhile the needs of the research subject are related to how to market
their products so that the compost remain sold on the market, given that they
find difficulty to sell their products; just like the one in Tempat Pembuangan
Sampah Terpadu. As for PT. Petrokimia, their need is on the new target that
will be penetrated which is non-subsidized end users that fall within the
consumer segment of upper middle class.
Discussion
(1) Product
FORWARD is advised to produce a medium that will be addressed to
merchants as a competitor for organic fertilizer in the market today. All
these time, organic fertilizers sold are not in accordance with Regulation of
the Minister of Agriculture of the Republic of Indonesia, which is actually a
planting medium that is labelled as organic fertilizer. Thus, FORWARD
could contribute in providing knowledge to consumers that what they
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actually purchased all these time is not an organic fertilizer but rather a
planting medium.
The effort to produce organic fertilizer that is in accordance with Regulation
of the Republic of Indonesia's Ministry of Agriculture will allow
FORWARD conduct or establish cooperation with PT. Petrokimia to
procure subsidised organic fertilizer. Likewise, if FORWARD still wants to
produce compost, cooperation with PT. Petrokimia can be done in terms of
procurement of raw material for organic fertilizer, one of which is the
compost itself.
Second, the compost produced should not be smelly, do not left out the
black water when the plant is being watered, and do not store too much
water.
It can be said odourless only if the fertilizer and/or the substitution product
pack opened and planted in soil or other growing media does not emit any
foul sting. According to informant, it will affect user’s sense of smell, and
informant is certain they will not buy the product again.
What it is meant by not having black water residue when it is watered and
not store water excessively is that products with bad composition can
damage the plant.
Meanwhile, if the fertilizer and/or substitution product stores water,
according to the informant it is also bad for plants, because the plant’s roots
will quickly rot because the fertilizer products and/or substitution product
that stores excess water resulting a decay reaction to occur at the roots of
plants.
The requirement must still be proved by inviting prospective buyers. Thus,
the most important thing for the informants are trying new products offered
for approximately one month, if the experiment results performed by
informants are in accordance with the quality standards they set, then it is
most likely that informants will want to supply the new product.
It said most likely because, there are other determining factors such as
trends in the existing market, whether there are consumers who are
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interested or not. If they try but feel disappointed with the result, then the
supply of the product had to be stopped. Meanwhile, if it got a positive
response that came out shortly after the consumer try it, then cooperation
can be continued to supply these products on a regular basis.
2. Price
FORWARD is advised to set the price with the market penetration
approach, which is to charge a low price for a new product. This is meant to
draw a large number of buyers and a large market share. This way, it can
help FORWARD to market their products to fertilizer retailers in order to
sell below the price of its competitors. If it has been proven that the product
is demanded, then a gradual increase in price as the next step can also be
carried out.
The starting price is expected to be below average compared to a normal
supply price which is in the range of IDR 2500 up to IDR 3,000 for each
bag of the size of 5 Kg. It is intended that, the selling price set by the
fertilizer retailers can be cheaper than fertilizer products and/or substitution
product that had been sold.
Place
For the distribution process, FORWARD’s initial step can be through Pasar
Bunga Bratang in Surabaya, because the key lies there. If the product is
demanded in Pasar Bunga Bratang, then others decorative plants and
fertilizers stores in other regions will notice and try to supply similar
products. The second alternative is Pasar Kayon. Just like Pasar Bratang,
Pasar Kayon is also a success barometer for agricultural products.
In addition there are other proposals suggested by researcher, namely that
FORWARD is suggested to open their own decorative plants, which does
not only sell compost and/or substitution product, but also sells decorative
plants and other complementary products. It is intended so that FORWARD
can also win the tender to make a garden as just like what was obtained by
Toko Trubus Agrisarana.
3. Partner
Partner determination is related with the background of their interests. For
fertilizer merchants, the expected product is a product that can be accepted
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by the people easily, means the sale can proceed smoothly. For users,
compost and/or substitution products are expected to support their needs in
taking care or nurturing owned land. For compost maker, a convenient way
of marketing is expected in order for them to be able to sell the compost.
Based on observations, almost all fertilizer retailers are potential partners
well as potential users. There are only two respondents who were very
careful in accepting new products. Fertilizer retailers who would accept new
products and categorized as potential users have a reason that the fertilizer
and/or substitution product can be used for resale, or in other words they are
included in the consumer category of B2B or Business to business. While
the category of potential partner was also included, since the fertilizer
retailers also can be a partner to cooperate in selling the new product that
will be offered.
For potential partners, researchers found several informants in the user
category that could serve as potential partners, such as Surabaya Zoo; the
cooperation can be done in the direction of raw material procurement and
product development that will be planned to be produced, considering that
these materials owned by Surabaya Zoo have a good quality for compost
and manure industry.
For the category of city parks, researcher conducted data gathering at
Taman Flora or Kebun Bibit Surabaya. The production development process
or compost and other substitution products making is likely to be done by
asking for permission in advance and offer a cooperation, as related to the
procurement of raw materials and at the stage of compost production and/or
similar products.
As for the research subject of school, it appears that school is not suitable to
serve as a potential partner or potential user. That is because generally
schools have a large yard, but lack of attention in terms of treatment.
Secondly, the use of compost from leftover leaves, twigs, or fruit are also
made to meet compost supply. Thirdly, the amount of raw materials
procurement, as well as compost production is very small.
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Implication
Opportunities for cooperation to develop compost can be done by
merchants, users and producers. For cooperation with the merchants,
researcher recommends FORWARD to cooperate with Joko and/or Agus
Joni as the owner of decorative plants and fertilizer stores that are located in
Pasar Bratang. The average sales of both informants are bigger than other
merchants. They are also relatively welcome to new products. As for
Sidoarjo region, merchants only want to receive a supply of 20 bags with
the size of 5 kg prior to the initial stage. That too can only be done if the
product has met the trials and there is an agreement related to the price.
For user, researcher found only one potential user, which is farmers in
Wajak village, South Malang. The reason is because there are agricultural
programs that encourage farmers to replace the use of inorganic fertilizer
into organic fertilizer. Farmers are required to buy organic fertilizers, with a
bundling system applied in the farm shop. Meanwhile, city parks, zoos and
schools are not suitable to be invited as a partner. They produce their own
compost.
Researchers suggested that FORWARD cooperate with PT. Petrokimia
related to the procurement of organic fertilizer that has been generated
through the existing partnership formed by PT. Petrokimia. It is quite
complex and takes rather long to become a partner in manufacturing organic
fertilizer. The supply of organic fertilizer in Sidoarjo area has also been
fulfilled by three partners who are now cooperating with Petrokimia.
Conclusion
These results indicate that compost is very rare in the market. That is
because compost was replaced with organic fertilizer products that were
encountered in the market, thus fertilizer retailers nowadays use organic
fertilizer to be sold to consumers. In addition to organic fertilizer several
informants who are included in the category of fertilizer retailers of research
subject also use manure and inorganic fertilizer for his wares.
Based on the explanation above, researcher drew a conclusion that it can be
said a potential user and potential partner is the informant who are welcome
and open for a cooperation, with a note that there are some terms that need
to be met. For the category of potential users, the main requirement that
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there is related to the price offered, if the price offered is under the existing
price of competitor products with a same quality or even better.
While for the category of potential partner, the main requirement is related
on the forms of the cooperation that will be carried out between both sides,
given their symbiotic relationship should be mutually beneficial for both
parties. In addition to that, market potential also needs to be clarified, as to
whether there is a consumer in this business sector, whether they will
survive or not if they enter this type of business and have to face the old
players who had been there.
The results of this study show that consumers in Surabaya tend to be goal
oriented and utilitarian. They do not have the product knowledge upon what
they bought, but the most important thing orientates on the mean of using
such products. When the fertilizer or substitution products purchased by
consumers already meet their needs, then that will be enough. Buyers
actually lied to the relevant definitions of the products they purchased. It can
be concluded consumers are indifferent and they are not too concerned
about the product knowledge, because their wants and needs are already met
from purchased product.
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Summary
This article aims of identifying some alternative legal forms for a waste
management project through concerning on the main factors: control, taxes,
liability, transferability of ownership, longevity of the business, and raising
capital. To identify the legal structure that best meets the needs of the
business, the study compares some advices from attorneys and accountants
to help the busnes to make the decision. They can anticipate the concerns
based on their experience and on information you provide. The result
indicates that establishing an Indonesian limited liability company is the
most common form of operating as a foreign investor in Indonesia. A
foreign company can also choose an indirect presence by appointing a local
company as an agent or as a distributor to market and sell its products in
Indonesia. This study highly recommend that cooperative is the best
business model to promote community-based waste management model.
The workers integrated in cooperatives may gain benefit from improved
working conditions and better health protection. The partnership with the
informal recycling sector is a real opportunity to improve waste
management and resource efficiency in low- and middle income countries
while contributing to poverty reduction.
Keywords: legal form, foreign investor, waste management

INTRODUCTION
The selection of business entity for example by establishing LLC (Limited
Liability Company), or set up a CV is closely correlated with other business
aspects such as taxes, labor, intellectual property rights, credit application to
bank, and participation in a tender. Companies with a particular business
entity will have legality over its activities. One of the functions of a business
entity is to protect the company from any claims due to the activities
performed.
EAWAG has a desire to develop a waste management system by relying on
market mechanisms to ensure sustainability. Optimism in developing the
business is also a consideration in choosing the business entity. In addition
to being a legal entity, tax collection will be easier. Thus, along with
business development, not only the sales will increase, but the risk borne is
also higher. Therefore, there should be an adjustment and a strategy to
chooce the right business entity is needed.
When running a business, there are two things that are closely related;
which are about decision-making and the authority limits in preforming
business. The character of an entity will determine those two things. Not all
enterprises have a separation of responsibilities between the owner and the
business entity. When CV or firm is selected as the business entity, shall
any loss incurred, it will the responsibility of the owner even to his personal
belonging. The case will be different if the business entity is LLC (Limited
Liability Company) that has the limitation of liability for paid-in capital.
Every businessman would want to have control over the business. However,
each of these controls has consequences in the form of legal liability in
accordance with the business entities chosen.
In certain businesses, regulation has outlined the types of entities that should
be selected to be able to run a business. Taking into account some of the
factors above, it is expected that business entities chosen should be truly in
line with expectations their owners. Along with the development of the
business, the selection of a business entity should have a clear vision for the
future.
This research tries to identify a relevant legal entity for the business of
organic waste management. To answer that question, this article will
identify some legal entities alternatives, and then determine the appropriate
legal entity for the business of organic waste management.
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LITERATURE REVIEW
In general, an organization engaged in the tertiary sector in industrialized
countries has three institutional forms: cooperative, association, or a
partnership (Defourny, 2001). In Indonesia, the form of legal entity can
either be limited liability companies, cooperatives, foundations, associations
or alliances. Nevertheless, the political transition occurring in the national
economy will determine the appropriate legal form for organizations
working on environmental issues including waste management sector.
Foundation is the most popular model for the tertiary sector. The business
entity is often touted as a non-profit institution for its assets automatically
belong to the public. According to UU No. 16/2001, foundation is a legal
entity created that aims to allocate its assets for social purposes. From the
administration perspectif, foundation requires less capital and the
registration process is fairly simple compared to a limited liability company.
However, the decision-making process in these enterprises tends to be
centralized and somewhat difficult to be more participatory.
The law also states that foundation does not have members and can manage
its assets exclusively. In 2014, the law changed with a new definition where
a foundation is an institution that is not based on membership, separated
ownership of assets and has an orientation for social wellbeing. Another
verse states that the transaction is allowed for staff and managers. However,
the changes in the law had an amendment due to the confusion between the
definition of profit institutions and non-profit institutions.
Second, cooperation is a membership-based organization with the principle
of collegiality (UU No. 25/1992). In 2012, UU No. 17 redefines cooperation
in Indonesia, so that its liabilities are separated from its owner. These new
regulation does not only regulate a minimum asset but also obligates
cooperative’s goal to oriented on the values of economic, social and
cultural. In 2014, the law also experienced amendment.
Third, Limited Liability Company is a business entities amining for profit.
According to UU No. 40 of 2007, the establishment of this entitiy requires
minimumly two persons as shareholders and at least one director and one
commissioner appointed by shareholders. Organization in the form LLC is
allowed to bid its stocks with regulatory requirements. However, foreigners
are not allowed to have this kind of entity, yet they are allowed to have a
foreign company that is registered in Badan Koordinasi Penanaman Modal.
Lastly is the association; which is a membership based organization. This
entity represents a particular interest, expressed in its goals and in its
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decision making process. According to UU No. 13/2013, all communitybased organizations must adhere religious values. They also have to be
registered at Kementrian Dalam Negeri. This regulation has become a
concern to international organizations that believe in different religious
values or sekularism (Council on Foundation, 2014)
A legal system is a system that provides the social framework such as a set
of legitimate actions in a particular country.
Badan Pelayanan Perijinan Terpadu Kabupaten Sidoarjo (2013) revealed the
benefits of complying with legal regulations for business are as follows:
1. Ease of access to financial institutions. Fund from banks and other
financial institutions is one of the ways to grow the business faster. One
of the requirements to get fun from the bank is to provide business
license and other legal documents. Without legal documents, the bank
will believe that it is too risky to give loan to the entrepreneurs.
2. Facilitate synergy with government programs and assistance. In order to
develop faster, businessman would need financial incentives or join
government tender projects. The main requirement and the first to join
the government tender projects and getting financial incentives are
business license documents (LPSE Pemerintah Kota Surabaya, 2014).
Without those licensing documents, businessman will be automatically
dropped from the list of potential participants.
3. Develop partnerships with big companies / buyers. To establish a long
business relationship with large companies, sometimes they require a
business license from the owner or the businessman. For example is the
B3 waste management business. Large companies usually require
partners who want to process their waste have a licensed in waste
management.
4. Facilitate export activities. When business is growing, the customer is
greatly increasing, including from abroad. To become a registered
exporter, businessman at least need to have a business entity with the
legal status as CV and have a permission in doing business.
5. The existence of certainty and legal protection. By having legal
permission to do business, businessman will not have to think about
external legal threats that can affect his business. For example: he
already has Izin Usaha Industri (IUI) where he sets up his business in the
industrial area. Later, there are many residents who set up their houses
in the industrial area and protested the businessman for which his
business disturbs them. In this case, he does not need to worry because
he is right legally; whereas he has the permission and the citizens are
wrong in the eyes of the law by setting up their houses in the industrial
area.
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ANALYSIS
To analyze the right business entity, there are three things to be considered
about. First is the information about the source of organic waste. Sources of
the organic waste are located in residential areas and markets. Second, the
purpose of the organization is that people realizing that organic waste is a
business opportunity, thus they will be actively managing their own organic
waste to become a business product. The third is the organization's business
plan.
Related business plan, FORWARD has plans to invest in organic waste
processing machine up to 1 billion IDR with the fertilizer production
capacity reached up to 6 tons per day with the land area required is 200
square meters and does not require large amounts of ground water. This
third finding found out that there is a negative impact arising from the
business of organic waste management which is the smell of organic waste
materials.
Implementation of Legal Regulations
For the mini research, the second question is regarding the legal rules that
should be followed to set up the business of organic waste management in
Sidoarjo. For this, the writer got 11 issues that need attention.
1. First, the procedure in establishing a business is to have business
entity, obtaining permission in doing business, and pay the tax after
the business has been running.
2. Second, is the cost of notary to obtain a deed for the formation of
business entities in which Proprietorships and Civil Partnership do
not need a notrariat deed, thus there is no cost. CV, Firm and
Cooperative need a notrariat deed, but the deed is not complex and
the notary fees are 7 million IDR. As for Limited Liability Company
and Foundation, the deed is far more complex and it costs 10 million
IDR.
3. Third, related to business credibility. Highest credibility is always
given to the legal entity (LLC, cooperative, and Foundation) where
the legal entity is allowed to join all government tenders while non
legal entities are not.
4. Fourth, legal entity is the most secure because the entire
responsibility of the owner is limited.
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5. Fifth, the typical characteristics of each legal entity. For example,
LLC is a business entity where a shareholder with the largest capital
is authorized to make decisions and get the highest percentage of the
profit. Cooperatives are business entities in which each member has
one voting right and profit sharing is based on the capital and
member’s transaction, thus even largest financier were considered as
regular member in the cooperative. Meanwhile, Foundation is a nonprofit entity for legal regulations strictly prohibited to use the
remaining profit for private interests; the rest of the profits must be
used for programs in the next period.
6. Sixth, related to the permission needed. It seems that there are only
nine business licenses that need to be taken care of because all of
them matters for the business of organic waste management. In
addition, businessman must obtain recognition from the Ministry of
Agriculture for registration number if he wants to produce fertilizer.
7. Seventh, there are only two licenses in which their retribution
needed to be paid, namely IMB and HO.
8. Eighth, the term of the licenses. From all nine business licenses that
must be taken care of, 4 business licenses are valid for 5 years and
should be re-taken care of if they expire. Those four business
licenses are HO, SIUP, TDG and TDP.
9. Ninth, related to uncertain regulations in three business licenses,
namely P2R, IMB, and HO.
10. Tenth, related to electronic maintenance facility that is even up to
now, the process of obtaining a license can not be done
electronically in Sidoarjo. Yet, online maintenance can reduce the
risk of corruption because the whole process of obtaining a license is
posted over the Internet so it is widely known.
11. Eleventh, related to the procedures of establishing a business entity
and the procedures of obtaining the license.
Implementation of Legal Regulations
On the implementation of legal regulations in real conditions, the writer
identified two important findings.
First, based on the experience of some businessman related legal regulations
of raffia factory that use second-hand plastic as its raw materials; they had a
bad experience because BPPT officials always complicate the process to
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obtain the business license. Owners are forced to pay a sum of money so
that the license can be processed immediately. Meanwhile, Janti TPST does
not have the legal constraints although the legality of its business is being
questionable due to the absence of HO license and others.
Instead, Janti TPST claims that it is difficult to marketize their fertilizer
products. They even asked DKP to buy their fertilizer because the market
was not being enthusiatic about their product. Meanwhile, raffia factories
that use former plastic as their raw materials faced no difficulty in
marketising their products.
Business Entities
To identify relevant business entity, this research uses several alternatives of
business entities both with their advantages and drawbacks.
First, the possibility of using a non legal entity is negligible for which it has
low credibility. Although there are not much of hassles, this kind of
business entity is seen as less credible by third parties, thus their business is
not easy to developed, and the business is not that secure, shall a problem
occur with the business, the owners should be liable even to his personal
belonging (unlimited liability).
Second, foundation is not recommended because the characteristic of
foundation is non-profit organization, thus the remaining profits must be
used for business operations next period. Meanwhile, FORWARD wants to
reduce organic waste piles by showing it to the public that organic waste can
be processed into a lucrative business opportunity. Therefore, there is a
mismatch between the goals of the organization and a foundation as
business entity.
Third, cooperative has the characteristic of voting rights ownership and
equitable profit sharing. This characteristic is more suitable for the business
of waste management that needs the participation of citizens. With the
participation of citizens, internal problems in the business of organic waste
management in the form of operational costs such as cost of transport and
cost of sorting out organic waste can be eliminated because citizens will
volunteeraly sorting it out and transporting the waste itself; thus the high
operating costs will disappear by itself.
Partnership
In the organic fertilizer market in East Java, PT Petrokimia Gresik is one of
the biggest players.
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In the fourth stage of the analysis, writer suggests a stategic alliance
between cooperatives of organic waste management that is fostered by
FORWARD and PT. Petrokimia Gresik, thus a Limited Liability Company
owned by the cooperative and PT. Petrokimia Gresik should be established.
This strategic alliance is necessary for two main reasons. First, one of the
internal problems in the business of organic waste management is the
difficulty in educating and penetrating the fertilizer market that is still
dominated by inorganic fertilizers.
By using the power of marketing and distribution network of PT. Petrokimia
Gresik which is the largest fertilizer company in Indonesia, undoubtedly
internal problems can be minimized. Second, Cooperatives of organic waste
management needs a controller to ensure the Cooperative will not deviate
from the original intention. PT. Petrokimia Gresik is the right candidate as
the controller for which they have a high commitment to the use of organic
fertilizers. In addition to these two main reasons, the strategic alliance also
enhances synergy with the government and minimizes the extortion by
government officials.
In building this strategic partnership, there are several simulations that need
to be considered. In small scale enterprises; for example with assets of less
than 500 million IDR and sales of less than 2.5 billion IDR, pilot project is
needed. At this stage, FORWARD and Cooperatives must prove their
professionalism in doing business to PT. Petrokimia Gresik.
If the business has grown into a medium scale; for example with assets
amounting to 10 billion IDR and sales of 50 billion IDR, then FORWARD
will still act as Cooperatives’ partner. In this medium scale, FORWARD
and Cooperatives must prove that the business is profitable to PT.
Petrokimia Gresik. At the final stage of this medium scale, FORWARD and
Cooperative will invite PT. Petrokimia Gresik to become their business
partner so that on the large scale, the business of organic waste management
has been as what it is suggested by the writer; a combination of strategic
alliance between the people of Sidoarjo incorporated in the Cooperative and
PT. Petrokimia Gresik.
Conclusion
The paper suggests Cooperative as the right business entity for the business
of waste management based on the citizen participation. The waste
management programs are advised to mobilize people to form Cooperative
enterprise as a supplier of raw material which is compost. Meanwhile the
business of turning waste management into compost is recommended to use
the form limited liability company. It allows the bargaining power in the

INSTITUTIONALIZING COMMUNITY-BASED WASTE MOVEMENT | 113

formation of strategic alliances with other major players, such as PT.
Petrokimia Gresik.
However, in this reserach, there are some limitations. Writer does not
explain the tax law treatment for every business entity. The main cause is
the limitation of data. To perform an analysis on the tax laws, the writer will
need a complete data starting from sales, production, salaries of employees,
details of the type and value of assets, as well as other business data.
Meanwhile, until the research is completed, FORWARD was still trying to
prepare a pilot plant, thus all data related to business are only estimation.
Data estimation from FORWARD itself is still incomplete; such as
FORWARD haven’t ensured the price of fertilizer, thus the writer had to use
data from the previous studies to determine the price of fertilizer. In addition
to that, since the very first place, the scope of this thesis is business
establishment, however tax payments are made after the business has run for
a period, thus tax law treatment analysis is beyond the scope of this
research. However, the writer hopes that by the time FORWARD’s pilot
plant has been running, there will be another study that analyzes business
entity from the eye of tax law; because if the pilot plant has been running,
then all accurate business data for the purposes of tax law analysis are able
to be obtained.
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Overview
There are many important economic, environmental and legislative reasons
for reducing waste and making the best use of materials that might
otherwise go to landfill. These apply to every facet of the built environment
- from clearing the site for a new development, to drawing up an
organisation's waste management strategy. In competitive waste
management market, customers want a wide variety of collection options at
competitive rates. The solid waste management industry has evolved to
meet many of those expectations. The industry challenges a new system
improvements such as new technologies, better collection vehicles, and new
methods of routing. The study aims to evaluate the program and strategies to
improve service and reduce costs in the Sidoarjo solid waste management.
Keywords: waste management system,

Introduction
Sidoarjo regency experienced a dramatic transformation from agriculture to
industry. The existence of the industry followed by the increase in
residential area and followed by business area. The transformation process
that is pretty massive has demand the increase in similar services, including
waste management services.
As a developing region with a quite rapid growth, effectiveness and
efficiency of municipal waste management in Sidoarjo have to race against
the growth of the wastes generated. A solution should consist of investment
steps that are pretty aggressive in procuring an adequate waste management
system, with equipment or operational facilities that are needed together as a
part.
This raises some new questions related to efficiency and operational
effectiveness of waste management that will be built in terms of finance, ie
what is the condition of facilities, infrastructure, the current waste
management operational and how effective the investment that needs to be
done in its role to support waste management in Sidoarjo? Another question
is: what is the most effective strategy to maximize investment returns both
financially and of service quality given? Particularly from the standpoint of
value maximization for all citizens is perhaps that should be pursued in the
realization of the existing investment.
These questions have become a crucial question because judging by the
general perception that community service activities are always obstructed
by financial factors, the choice to depend on public activity can be a
complicated choice from supply chain standpoint.
This research starts from basic questions about the logistics efficiency of
waste management by DKP Sidoarjo. Are the current conditions can support
a waste management business that can generate profit?
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Literature Review
Sustainability of the waste management program is determined by various
uncertain parameters like energy prices, the quality of garbage, and care.
These parameters can be a positive influence or a negative influence on
project’s flow of funds (Somplak, Pavlas, Kropac, Putna, and Prochazka,
2014). By involving private sector that provides logistic service, the waste
delivery from individual household to landfills can be shortened. However
the high cost can arise due to collection and separation of garbage in
landfills as well as logistic processes in the form of monitoring and
coordination (Tischer, Besiou, & Graubner, 2013).
From various pilot projects that have been carried out, engagement with the
outsourcing company that provides container by using a garbage calculating
machine automatically can increase efficiency (Giacchetta & Marchetti,
2013). Facilitiy such as geospatial maps can also improve management
decision-making as well as making urban environments plans grow rapidly
(Pandrey, Sharma, & Nathawat, 2012).
A small preliminary survey conducted in the village of Janti, Sidoarjo, the
result showed that in fact a lot of people who complain of the inability of the
government in carrying out its duties in maintaining cleanliness. And
because of those basis problems, Janti’s villagers establish a nongovernmental organization engaged in waste management, although it’s still
working with relevant agencies operated and funded separately along with
the fees and waste management activities alone.
Janti’s IWS (Integrated Waste Shelter) has also made efforts to managing
waste as an alternative productive from open dumping system that has been
done these days, however, this step back hindered by the problem of
sustainability of operations given the funding activities must be fully borne
by themselves without any intervention the hands of the relevant authorities.
Even in this condition, Janti’s IWS is still able to serve the area of its
responsibility to the independence and funding sources are sober and even
some of them are not related at all to the core competency in the business of
waste management, such as levy of citizens as well as several sources of
funding for non-operational spendings.
Janti’s IWS struggle in order to achieve financial sustainability is not
limited to face the challenges of achieving technical operation efficiency. As
was mentioned earlier, Janti’s IWS had to face cashflow problems which
were quite serious. With just a numerous factors of production of Sidoarjo’s
Department of Hygiene that the condition can be quite concern the person in
charge who is a self-help group that voluntary brainstorming to funding
operational costs ,such as a need for worker salaries, fuel, electricity, water ,
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even to the maintenance of the production tools whose status is owned by
the state.
is charge a retribution fee to the citizen who is in the operational area, and
even then the total time period is still not optimal for reviewing the
fulfillment of daily operational needs that exist. With the fees that amounted
to Rp 9,000, also seemed to be a value that is burdensome for citizens there.
In fact, if we studied further, the quality of services provided by Janti’s IWS
has been quite professional and effective in maintaining cleanliness in their
territory.
Some other areas that are close to Janti’s IWS itself also had expressed a
desire to join and served by Janti’s IWS regardless of the fee which is
considered high because they assess the equivalence between the services
provided to the costs incurred. But even so, it must be rejected by the IWS
because of limited resources, both human resources and existing production
factors.
Relationship business between Janti’s IWS and DKP became more
complicated because the DKP did not provide any financial support beyond
the factors of early production, they only help with the occasional purchase
of compost produced from existing waste management, also took the
rubbish that can not be processed from Janti’s IWS - with the cost of
making and transporting waste charged to Janti’s IWS.
Entrepreneurship side held on Janti’s IWS itself is still not able to help
existing financial sustainability. This is because both the sorting and
composting that do not provide the corresponding cash inflow expectations.
In contrast to the activity of sorting at the landfill which allows the material
to yield greater economic value, the yield of this material on Janti’s IWS
relatively less significant at the same collection period.
However, some documentation and publication of the DKP indicate
something quite different. Janti’s IWS condition is caused by a
misunderstanding between the management and the DKP and IWS. From
the beginning, the DKP did want to invite the communities that exist to
actively participate independently in the existing waste management – in
this case, independent means with a minimum support from DKP (Sidoarjo
regency DKP, 2013)
Yet barriers experienced by the community is a real picture of the problems
faced by waste management activity in Sidoarjo, which further can be
concluded to be a problem on how to achieve necessary economies of scale
to achieve efficiency and effectiveness of given service; especially in
ensuring the financial sustainability of the operation as much as possible
while maintaining the planned core business.
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Another study conducted by EAWAG‘s partner namely Teknik Lingkungan
Institut Teknologi Sepuluh November Surabaya also further review the
inefficiencies of garbage collection and transportation; especially on its
technical efficiency related to fuel efficiency and greenhouse gas pollution
generated by such transport activities. (Anindita, 2014 & Minarwati, 2014).
Based on these studies, it is known that the efficiency of logistics operations
of the existing waste can be considered as poor −both the use of resources
(human resources, fuel, etc.) or waste emissions resulted from logistics
operation (pollution, etc.)− compared to the achievement of waste
management services in Sidoarjo.
Information from documents and DKP publications also strengthen it;
especisally related to the achievement of service performed. Based on data
obtained appears that there are still quite a lot of waste that has not been
transported and managed well, that all these time has been handled by the
community with a non-evironmental friendly methods such as throwing
them into the river, the practice of wild incineration, and so forth which
often conflict with the purpose of waste management itself because it is
polluting the environment.
With such technical inefficiencies as well as the quality of existing services,
−indirectly− there will be an inefficiency in the use of existing resources
which will ultimately increase the cost per unit of service generated and the
potential imposition of additional costs is indirectly came from the
emissions produced.
Moreover, one of the efforts to realize a good waste management system is
now being constrained on the issue of economies of scale as what has been
picturized on Janti TPST, thus the yield from waste logistics activities
(collection and transportation) become a crucial and vital topic in the
utilization of existing investment to achieve an ideal waste management
service quality.
Minarti (2014) research showed that through existing condition analysis, the
service percentage obtained is 15%. Garbage that can be composted is the
waste composition with the greatest percentage on TPA and TPS. The
Lingkar Timur TPS garbage density on TPA is 337.57 kg/m3 and Pasar
Larangan TPS on TPA is 347.382 kg/m3, while the garbage density in
Lingkar Timur TPS is 297.381 kg/m with the piles of 7137.153 kg/day and
Pasar Porong TPS amounted to 310.182 kg/m3 with a pile of 9925.84
kg/day. The need of waste transportation system in 2025, includes −without
reduction− 18 units of arm roll truck and 41 units of dump trucks, the
optimum reduction is 17 units of arm roll truck and 40 units of dump trucks,
and reduction stages of 18 units of arm roll truck and 41 units of dump
trucks (Minarti, 2014).
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FORWARD program from EAWAG aims to help realizing a pilot project or
an initial project in introducing the concept of Green Economy that is
currently in the exploratory to determine the best scheme in the planning of
existing facilities. It is expected that by learning from the real cases that
have occurred in Janti TPST along with logistics practice and waste
management in DKP Sidoarjo, EAWAG will be able to suggest raw
materials supplying scheme as part of integrated supply chain system that is
the best to be applied in Indonesia as one of the most crucial part and
applicable in waste management –which is waste collection itself.
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Observation Results
Sidoarjo received Adipura six times, namely in 2009, 2011, 2012, 2013,
2014 and 2015. Sidoarjo, successfully defended his achievements in the
field of hygiene by getting Adipura for the sixth time. Adipura is a program
of the Ministry of Environment to consider the waste-free area or a
comfortable, healthy and green area. However, as the rapid pace of
economic transformation in Sidoarjo, a waste management still needs
improvement.
Raya A Yani Street does not only connect Sidoarjo and Surabaya, but also
an economic path for the economy of East Java. Although there is a
highway, the existence of A Yani is still very vital for the economy
Sidoarjo, considering that along this road there is an industrial and
residential area. There are also some points where the trash heaps all along
this road.
Based on the size and location of the pile, the pile is estimated had been
quite a long time and have become some sort of illegal landfills. The
existence of such garbage piles can also be tested with features street view
google map drawn in 2013.
In the photo appear the piles of garbage that are in the same location as that
observed directly. The shoos were taken directly at October 2014 was not
done out by researcher on grounds of safety and ethical drive consideringthe
location of the disposal is on the side of the road that does not have the
stopping area and separated by the railroad tracks.
The observations found that there are still some practices of inorder waste
disposal, including several points along the protocol roads. Its location is
right on the edge of the road either on the sidewalk, near large trees, fences
or buildings. There is also a tendency of incenerasi practices on garbage
piles that was indicated by traces of combustion residue along the gravel
area of the existing railway tracks.
Waste burning on a small scale can be found along the railroad tracks.
Logically, these heaps are not a waste from the train’s passengers
considering that the placing a relatively neat and tend to be organized, it is
also added with a low possibility of train’s passenger to liter outside the
carriages systematically only in certain locations.
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Picture 7.1. Raya A Yani Street
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The existence of garbage piles is usually located not far from the stalls of
street vendors. They are usually open at night, and leaving trash not far from
amenities. Other garbage piles observed in the same location as the previous
photo shows former combustion soot. Similarly, some parts of the tree was
blackened with soot which allegedly came from burning waste.
Heaps of garbage are also easily found in the area that became market. For
example, under the Waru overpass. With the presence of market that is
overload up to the highway and railroad, it always leaves trash. Although
the building has been constructed to substitute market on Brig Katamso
Street, the merchants do not want to move. As the result, the garbage
resulted often disrupt the flow of traffic. The existence of trash along the
railway line suggests a lack of range of services garbage collection and
transportation in Sidoarjo. The same problem also occurs in the center of
city of Sidoarjo.
Trash bin distribution facilities are concentrated in several points. For
example near the government offices, the intensity of garbage bin presence
seems less reasonable. The distance between the bins are not even up to 50
meters. While in fact, roads in other cities do not even have a single garbage
bin along the way, including A. Yani Street.
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Picture 7.2. Piles of garbage in Sidoarjo railroad line
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Source: Google Street View, 2013
Still around the same time space, it is also observed the presence of some
wheelie bins in conditions that are strewn around the Diponegoro street
Sidoarjo. The carts with DKP logo is parked on the roadside covered with
tarpaulins without any guards or workers who supervise. When observation
was carried out more carefully to the area, there was no one who was
connected to the wheelie bins, some individuals who were in the area was
just merchantS who were selling breakfast, Sidoarjo’s residents who were
working out of sport in the morning and those who buy breakfast along the
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way. It is suspected that garbage collector who was supposed to be on the
cart was resting and maybe go for a breakfast elsewhere.
Conventional trash bin that is recycled from used y tires is still prevalent.
The trash bin can not accommodate to sort out waste because it was there
alone and was not especially designed to accommodate only one type of
waste. On other occasions the same trash bin can actually be used in the
practice of waste sorting, by using two bins that are specific to one type of
waste alone.
Picture 7.3. Wheelie bin

It appears that there are two trash bins from used tires that are placed in line
and colored with yellow and green as a code marker for segregation of
garbage that should be accommodated. What is unfortunate is that the
placements of trash bins are hidden behind the bus stop. It is indirectly
assessed can affect both the awareness and the willingness of the target user
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to use the trash bins. Moreover, pair of trash bins were placed along the road
with an inadequate trash bins distribution.
Picture 7.4. Trash bins on Gadjah Mada Street, Sidoarjo

Observations were then proceeded to the outer areas of Sidoarjo that
generally indicates same conditions as what has been observed previously.
Generally, it is quiet clean but there are still some points of illegal landfills
or spilled out garbage that ─although rare─ can also be found scattered
along the road.
There is a dormant trash heap on the most northern side of Sidoarjo mud
embankment or also known as LuSi or Lapindo mud. The location can be
said as an abandoned place, as well as close to the disaster site that is
strongly suspected to be the cause of the changes. This can be justified by
the fact that over the years, the abandoned location was neglected even
more, thus the hygiene on the area has worsened progressively. It appears
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that the body of water in the fourth quarter of 2013 was relatively clean,
while on the fourth quarter of 2014 the body of water was contaminated by
a variety of solid waste floating on it.
Morning is the peak of waste management logistics, both formal and
informal. It has been discovered that there is a transporting waste activity
which is allegedly illegal near LuSi. Survey found that DKP’s operational
officer specifically stop and loads the garbage at that location.
That garbage was loaded using the power of three people and another one as
a driver, and completed in a relatively short time which is about 15 minutes;
although it was done manually and using only bamboo basket as a tool.
However, even DKP officers still have limitations; they only load the
garbage that is located on the mainland and relatively easy to be loaded ─
garbage that are in the water and quite small in terms of size often had to
remain scattered due to various considerations.
Some considerations are probably like time efficiency and safety of the
work processes. Researcher tried to interview DKP officers, but they
refused and did not explain why─ but it seems there is an indication of fear
over the interview, which was originally desired.

Jabon Landfill
Jabon landfill is the only landfill that serves Sidoarjo. With an area of
almost 6 hectares, this landfill accommodates 825 m3 of garbage every day.
Whereas waste generated Sidoarjo residents reached 4,400 m3 per day.
Waste transportation only reaches 1-3 trips/day and is still under ideal
conditions that supposedly can reach 4 trips/day. The current waste carrier
vehicles are also not sufficient to transport the waste generated. The number
of vehicles that serve Sidorajo is 48; consisting of 15 arm roll trucks with
the capacity of 6 m3 and 33 dump trucks with an average capacity of 8 m3.
Jabon landfill has five hectares of land area. It is estimated, this landfill will
not be able to accommodate the garbage in 2015. As a manager, Dinas
Kebersihan dan Pertamanan (DKP) plans to expand this landfill. Jabon
landfill had previously been demonstrated by citizens due to the liquid waste
that were flowing onto the paddy fields. The inability to collect waste is a
common reason for the closure of the landfill, such as Krian landfill,
Sidokare landfill, Bluru landfill, Candi landfill.
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Along the way to Jabon landfill, on the south side Lumpur Sidoarjo
bounded by Nampah River, there are a lot of pilling waste that were left on
both side of the road. This illegal pile of waste is very different from the
wild pile of waste that has been observed previously. Piles of garbage
appear clearly to have volume, thickness, area, and the distribution field is
large enough.
A landscape of niches from the river that is on the both side of the road
could not escape the role to accommodate the trash heap. Traces of burning
were apparent and some even observed with the smoke. Rows of garbage
trucks that routinely pass this route are an incredibly contrast view,
especially some of the truck was also observed to contribute to a small
extent garbage scattered from the tub cargo and some other trucks have a
poor condition that is quite alarming because they shed leachate from
porous cargo tub that is probably due to the weather and the type of garbage
loaded.
Observations were carried to the gate of Jabon landfill, which a quite
alarming condition because of trashes scattered in various locations.
However, the condition of the landfill and the road to the landfill itself can
still be categorised as quite clean, although it is dusty because the road was
made out of dry soil.
Picture 7.5. A food stall in Jabon landfill

Waste transportation to Jabon landfill occurs in high intensity at
midmorning when the observations were carried. Garbage trucks came in
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and came out with a high frequency, and trucks used are also various;
ranging from arm-roll trucks that ease the process of loading and unloading
the container, until the conventional dump trucks and engkel trucks.
Trucks generally can came out in about 15 to 30 minutes depending on the
type of truck and the load carried. Although specific measurement was not
performend, there is a tendency that arm-roll trucks have the fastest
unloading time since the operator only needs to release the container and
replace it with an empty container.
Followed by a dump truck that its structural design allows it be unloaded
easily with the help of gravity. While the one that takes the longest in
unloading is conventional engkel truck that need the help of manual labor to
load and/or unload it.
This landfill is using open dumping system, namely an open landfill. There
is no sight of infrastructures to accommodate the management system in this
landfill. Additional infrastructure that can be found in Jabon landfill are
IPAL system, fermented gas pressure system (decayed one), IPAL facility
expansion which is still under construction, and a garage for heavy vehicles
that are DKP assets.
Picture 7.6. The condistion in Jabon landfill

The use of various means that there appear to be unoptimal. IPAL system
designed to manage leachate generated by garbage do not operate
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effectively because it is in the dry season (due to the absence of water).
Some heavy vehicles that belong to DKP were found in a damaged
condition and were left waiting for spare parts.
Apparently, terset damage has occurred for a long time due to its internal
parts that are so dirty. For gas pressure control system, the operational
condition is unknowsn due to the lack of capacity and methods that need to
be done at the time of observation. But without any effective monitoring and
periodic maintenance, it is feared that there will be a decline in the function
and performance of the existing infrastructure.
Former Tambak Kalisongo Jabon landfill that was located not near from
Jabon landfill now been reclassified as rumah kompos. The old landfill has a
smaller capacity – it is not surprised that its operational period was short. At
this location DKP Sidoarjo undertake the production of compost for internal
use. Compost is produced from organic waste, especially waste that
obtained from traditional markets such as the remnants of vegetables and
other ingredients. Organic waste from households can also be used in the
compost production.
Picture 7.8. Rumah Kompos Jabon Landfill

When the observation was carried, the composting facility was not in
production, and there are still some compost stock produced that has not
been use. The quality of the compost produced is unknown and physically, a
lot of ad-mixture or impurities such as pieces of plastic and so forth were
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found in the compost. All products of this rumah kompos (and some other
rumah kompos that belong DKP) are intended to meet the consumption of
DKP, especially for agriculture, while commercial sale is not the primary
reason why rumah kompos exist.
A unique thing observed is that there is a growing test for several types of
plants done on the compost produced media, although it is not known what
types of plants were tested on the occasion.

Picture 7.8. The condition of composting facility near Jabon lanfill
Tempat Pengelolaan Sampah Terpadu Janti
Tempat Pengelolaan Sampah Terpadu (TPST) Janti is one of the pilot
project that began in 2013. At that time, DKP built 6 TPST in Janti Village,
Waru, Ngingas Waru, Keboansikep Gedangan, Siwalanji Buduran, Prasung
Buduran, Ngaban Tanggulangin. DKP planned to build TPST on every
village. Janti TPST is recognized as a successful one.
Located in the village of Janti, Waru, Sidoarjo. Janti TPST located right in
the middle of housing area. Its location is quite hidden behind the intensive
land used as a parking lot for heavy vehicles, such as bulldozers, backhoe or
excavator, dumptruck, and so forth; makes TPST relatively hard to find.
However, given the severity of the problem related to the availability of
sufficient land in densely populated areas such as Sidoarjo, this is not a big
issue – especially as long as it does not affect the essence of the
effectiveness and operational efficiency of existing TPST.
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Picture 10. The area of TPST Janti
The unique thing about Janti TPST is that its border has direct contact with
housing area. TPST construction seems designed to minimize the unpleasant
smell that is idetical when it comes to garbage. While certainly there are few
distinctive smell of garbage in Janti TPST, this smell can be considered as
not disturbing and even only felt only within the area of TPST – the smell
does not the nearby office area/secretariat of Janti TPST. Equipped with
some assets granted by DKP like arm-roll containers, some trike cargo units,
machinery such as sieving and grinding machine, along with training and
assistance to make the idea of TPST become a brilliant idea to deal with
waste problems in Sidoarjo.
Waste sorting activity in Janti TPST
Judging by its physical apperance and its assets, Janti TPST seems to face
the classic problem that is often experienced by other public institutions.
Most of the assets owned by Janti TPST especially for the less mobile one
like machines are in a dirty and damaged state due to lack of maintenance.
Others are quite mobile like arm-roll containers appear to be in quite
optimal condition; however it is probably due to the container’s construction
that is quite special and should be able to survive in extreme loading
conditions compared to ordinary container.
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(a)

(b)

Picture 11. Waste sorting activities in Janti TPST
On the other hand most cargo trike owned by DKP are in quite alarming
condition with rust on various points, some trike units is also being
inoperable due to damaged and spare parts scarcity because of machine’s
type and brand units 3S ( sales, services, spare parts) that is not assured.

SOLID WASTE OPERATION MANAGEMENT | 122

Compost is the main product produced form activities done by Janti TPST.
Waste management that is performed by Janti TPST focus on separating
organic and inorganic waste. Organic waste that has been collected will then
be degraded aerobically with the help of microorganisms to become
compost. The inorganic remnants will be sold as recycled material if it still
has a relatively high economic value, while the rest that can not be used or
do not have sufficient economic value will be dumped into landfills.
Facilities of Janti TPST
As its main product, compost that was produced by Janti TPST was meant
to fulfill the needs of compost in the surrounding area; which is Sidoarjo.
The first consumers of this compost are DKP of Sidoarjo and also a private
organization. With such a business model, Janti TPST also equip themselves
with laboratory test for its product's quality. However, the test certificate
does not necessarily mean that the products produced will have a
homogeneous quality; given that the test is not routinely done for every
production batch and that there are a lot of variations on type, volume, and
raw materials component's proportion obtained for every batch.
The liquidity of compost product produced by TPST Janti is not that good.
At first, DKP Sidoarjo was the regular buyer of the compost produced, but
over time, DKP's purchasing volume continues to decline and eventually
lead to liquidity problems in the Janti TPST's management level. Besides
DKP, there are also several private buyers. But even these private buyers
continues to decline and the last condition observed is that there has been no
purchases as often as they were; resulting the stock of compost to pile up.

Executors
One of the factors that determine the efficiency and effectiveness in waste
transportation is the condition of the transportation itself. To know the
condition, researcher interviewed several individuals that are related directly
to waste management activity in Sidoarjo, namely technical activities doer
that work on field from the government’s side, independent doer from
society’s side, and the society itself as the consumer.
Foreman DKP Garbage Collection
The interview was held on October 25, 2014. The source was field officers
that were resting in a coffee stall few meters away from Jabon landfill. Both
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officers were resting after finished up a cargo of garbage that went onto
Jabon landfill.
Both of them serve the Lingkar timur route and included on the unit sapuan
jalan. Unit sapuan jalan is an independent unit from other units that was
specially made to collect garbage on landfills. At least, the team that
consists of P2 and Y1 did one rit of forth and back, collecting garbage they
met along their route.
Garbage that were spilled out or even on the legal or illegal landfill will be
collected and brought to Jabon landfill to be merged with garbage collected
by TPS units. After that, team will stay stand by until the order to serve the
new cargo that could be located on their work area or even other areas
issued.
In the dialogue, it is known that each team will have a vehicle under their
own responsibility. Generally, the vehicles will not be exchanged between
teams; sometimes some teams will only be running the specific functions
according to the type of vehicle they use.
For examples are road sweeping unit that use a conventional flatbed trucks,
and other teams are using an arm-roll truck. As a result the team with Mr.P2
and Mr.Y never use an arm-roll truck and serve a trash pickup service in
TPS. Even so, they both testified that teams with arm-roll truck that have to
serve TPS generally do at least three routine trips every day.
From the operational side, vehicle operating costs become the burden of
DKP Sidoarjo; while outside that, it becomes the burden of daily operators.
Operational costs controls were made by DKP by using fuel coupon system
and centralized maintanance system.
With such a system, technical expenditure items would be controlled
strictly, especially quotas for 10 liters diesel contained in a rit generally only
be able to take exactly one rit, or maybe even less if the vehicle’s technical
operation was not appropriate or there are other needs which requires
vehicles to multiply its operational time and mileage.
Outside routine operations, field workers will receive an allocation of
additional fuel from the DKP and thus it can be said that DKP control of its
fleet by using fuel availability. However for the daily maintainance such as
checking and so forth are the responsibility of the driver who receives it.
The majority of units used by DKP are units that are fairly new and still in a
good condition, thus operational disruptions can be avoided. Both
informants are actually relatively new in DKP (just around 1 year), thus
both of them have not use the old problematic units.
Meanwhile, when they were asked about the challenges and problems, they
both said that the biggest problem lies in the mentality of the citizens itself.
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Citizen’s habits of throwing trash undisciplinedly in terms of time and place
result in the no ending job for the janitors from day-to-day; because despite
the fact that they took the illegal garbage pile, it will re-appear at the same
location or not far from it in less than a day.
PIC Foreman Jabon Landfill. Mr.S
On the interview with one of the main executors in Jabon landfill, he
provided information that garbage shipping Jabon landfill will run endlessly
from the early morning around 06:00 am to 16:00 pm with a fairly constant
frequency.
In general, garbage trucks operate in the morning until noon. Outside of
theat time, the loading and unloading intensity are not that high. Jabon
landfill only accepts garbage from Sidoarjo and not from other regions, such
as Pasuruhan although the location is not too far away.
Loading and unloading at Jabon landfill level can be done at night in an
emergency situation only. For example, the technical factors, such as delays
caused by the damage on vehicle. Surely those activities outside working
hours must be coordinated with the operators at Jabon landfill.
In one day, each DKP truck will operate to serve at least two trips or more,
especially armroll truck. Meanwhile, dump truck is enabled to operate only
2 times a day. Each driver is responsible for a truck and only under several
conditions a replacement driver will be allowed.
According to the driver, every team ─that manage a rit─ consists of two to
three people. This is in contrast to the observations in which there were four
people working in a rit.
Garbage transportation normally found of full charge and covered by a
tarpaulin as indicated by the traffic regulations on a flatbed truck with bulk
cargo.
Every truck that comes to unload the garbage at Jabon landfill usually takes
about 10 minutes, while arm-roll truck can be faster because it only needs to
switch the full container with an empty one.
Technically, Jabon landfill itself still can not be categorized as full; where it
is quite different from the DKP Sidoarjo concerns about the capacity of
Jabon landfill. Jabon landfill with an area of 5.4 ha is currently conducting a
limited expansion in the hope to extend its operational period before the
new landfill ─that is being built─ ready to operate. Jabon landfill still
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undergoes an expansion to about 3 hectares, with a completion target before
the dry season.
Without the efforts to expand, Jabon landfill service period will end sooner
as what happened to former Jabon landfill, which although is not directly
connected, but it is located not far from the current Jabon landfill.
With a single processing methods such as open dumping, Jabon landfill
must serve at least 48 DKP trucks, and still there are still trucks belonging
to Dinas Pasar and private organization. In total, it is estimated that Jabon
landfill serves approximately 100 trucks with a total volume of more than
700 m3 per day.
The garbage that goes into Jabon landfill planned to be dumped with a
height from 3 to 5 meters, with soil layer closure with a height of 2 meters.
The soil that is used to cover the waste was obtained from dredging the soil
in the area around the landfill and the Jabon landfill itself.
Private trucks that are throwing garbage in Jabon landfill usually come from
residential area with a permit/statement that the waste is actually going to be
disposed of to landfill. Ownership of those trucks are typically held by each
of the existing housing management and does not have any relationship with
DKP, however DKP also did not rule out the possibility if there is housing
area that are requesting the help from DKP to deal with their garbage
problems.
When being confirmed regarding garbage pickup at individuals that is
normally done at night, Mr.S stated the possibility of garbage collection
practices at intermediate level before being aggregated in the next morning
and transported to the landfill, such as for garbage transported in arm-roll
containers.
Scavenging activities in Jabon landfill itself can be quite intensive where at
least there are 89 households around the landfill that are focusing
themselves to sort and collect materials with high economic value such as
glass, plastic, paper, and so forth.
All the activities of the scavengers are private or do not involve the role of
the DKP; however there is a clear regulation in accordance with an
agreement with DKP for a license and the governance of scavengers
activities on Jabon landfill─ complete with the organizational structure and
coordination among scavengers. It is intended that there is a clear legal limit
on the scavenging activity that is expected not to disturb the peace and
security of the surrounding residents around the landfill.
Those scavengers itself is limited only from the prople around Jabon
landfill, thus those scavengers’ identity are known and there are no strangers

SOLID WASTE OPERATION MANAGEMENT | 126

who potentially disrupt the landfill’s operational activities. It is different
with TPA activity that is 100% funded by DKP Sidoarjo, the activities of
those scavengers who indirectly contribute in reducing the volume of waste
dumped in Jabon landfill is entirely done with their own resources.
Garbage collection activities that are done by the scavengers themselves
have a pretty high intensity with a sort of temporary collection stall at the
landfill’s gate that would accommodate the waste sorting to be taken every
two weeks.
In terms of operational, Jabon landfill comes with some heavy equipment
such as bulldozers, excavator/backhoe and several dump trucks. Under
normal conditions, all heavy equipments will operate optimally; but this is
not certain just like when they were asked about a backhoe and loader
parked in the landfill’s garage.
The backhoe was broken and had been waiting for spare parts from a
workshop for at least 10 days. Under normal conditions the backhoe will
work non-stop without a routine schedule. The routine maintenance that is
performed for the backhoe is limited to the replacement of oil and coolant
radiator; while few other maintainances are done and fully sourced from the
operator's own consciousness.
Some of the ingredients needed in maintainance are quite expensive, such as
engine oil sourced from DKP for 15 days use or twice in a month –
excluded from regular maintenance, special needs are usually served by
independent mechanics. Contohnya backhoe that had been discussed earlier,
TPA will report to DKP and the DKP through the purchasing process will
find and order the parts, then the parts which in such cases is to track-wheel
gearbox will be sent to be installed by mechanics in the landfill.
Beberapa bahan yang diperlukan dalam perawatan cukup mahal seperti
misalnya oli mesin bersumber dari DKP untuk masa penggunaan 15 hari
atau dua kali dalam satu bulan – diluar perawatan rutin untuk kebutuhan
perawatan khusus biasanya dilakukan pemanggilan mekanik dari
luar.Contohnya untuk kerusakan backhoe yang sempat dibahas sebelumnya,
TPA akan melapor ke DKP dan DKP melalui proses pembelian akan
mencarikan dan memesan parts tersebut, kemudian parts yang dalam kasus
tersebut adalah gearbox untuk track-wheel tersebut akan dikirimkan untuk
dipasang oleh mekanik di TPA.
It is quiet different with maintaining personal heavy equipments, trucks’
maintenance is done centralized in the DKP office because those trucks are
DKP’s assets instead of Jabon’s. The same thing applied to arm-roll truck
containers as well. For fuel, DKP uses the same system with garbage
collection trucks for its heavy vehicles; which is coupon.
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In a day, all heavy vehicles got a portion about 150literls of diesel that they
got by ordering the fuel to DKP trucks because those heavy vehicles do not
have an access to the main road.
Mr.S who lives about 200meters from Jabon landfill said that waste
management is his area is still influenced by society’s awareness. There is
an unwritten proposition that rules everyone’s part −and DKP’s too− that is
understood by the society lives in that area. Some people with their own
consciences will bring their garbage to the landfill. Although there are some
who throw their garbage recklessly and pile it up without a mark; but that
will be collected by DKP later.
There are not much of people living in the area and all 17 families who live
there are spread out pretty far one from another. As the result, if they have a
low garbage volume, they tend to bury their garbage personally or throw it
away just like that.
Residents
From the Sidoarjo resident’s point of view, there is Mr.R who is not only
live in Sidoarjo area, but also one of the instigators of community activities
in the neighborhood –especially those related to hygiene. Staying in
residential area where a structural waste management is under the authority
of the district government with an intermediation from RT/RW does not
guarantee the cleaning service in that area.
While in fact waste management activity is performed by a group of people
in that RT/RW area. For a housing area that is dominated by middle class
houses starting from type 36 up to 70, a service is performed with a monthly
fee of IDR 50,000; in which that money is used to fund public facility such
as lighting, security services, until garbage collection –with a single
proportion for garbage collection is about IDR 10,000 monthly.
With that fund and the number of users target about 401 families, garbage
collection service performed can be categorized as bad or even poor. The
bad quality of garbage collection even caused Mr.R not wanting to pay for
the service fee or use the service if it is not integrated on the monthly fees.
Another example is when the volume of garbage produced is piling up,
residents often have to incarnate to the TPS level, especially during dry
season. They feel that garbage collection from TPS to be brought to landfill
is lacking in terms of intensity. Garbage that were picked out from every
house was brought to TPS in front of the housing area and DKP will take
that garbage periodically which is twice a week and this is felt as not
enough to fulfill the residents’ need.
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Garbage collection service to every house felt unsatisfactory. The main
challenge is picky collection –which makes some garbage are left in the
trash bin outside every house. The garbage left are normally a left out that is
not easy to be handled. A handling difficulty is caused by several factors
like the realization and the characteristic of the garbage itself, the
availability of the container to load the garbage; although the last factor is
pretty debatable.
Officers paid to collect garbage on the housing area tend to pick the garbage
that is nicely packed in a plastic bag. While garbage that are left outside the
plastic bag tend to be ignored, thus there are piles of garbage not only on the
TPS but also on the neighborhood.
The main concern on this handling issue is pretty ambiguous as from the
technical operation side, taking bulk materials (where garbage can be
identified as bulk materials) in a container is easier than taking it without
container. However, the use of portable bins –like what the residents had
done– actually can accommodate a lot of efforts to improve technical
efficiency at the stage of loading garbage; surely lifting up a bin and throw
its content into a cart is easier than taking spilled out garbage one by one.
As the result of that problem, Mr.R does not put any bins in front of his
house anymore; and now he pays the garbage collection part on the monthly
fee simply to pay for the cleaning part and also for the maintenance of
public facility.
To meet his own cleaning needs, Mr.R chooses to bring his own garbage
and throw it away directly at the nearest TPS. He did this to deal with the
disappointment given by the provided cleaning service. At the most extreme
stage, he has an idea to just remove the garbage collection service at his
area, and having DKP truck directly come to the neighborhood area to
collect the garbage from every house with a better intensity than now.
For now, garbage collection service run by DKP only limited to the interval
of twice in a week. The collection will be done on night with 2 people and 1
dump truck to load the garbage. That is also pretty expensive because every
month, the management of the housing area has to pay IDR 1,500,000 to
DKP’s driver who drives the truck to collect garbage (or IDR 750,000 for
every loading rit in that housing area).
Although it is not clear what is the nature and purpose of these payments,
payments that are constant either intervally or nominally is paid even to
drivers despite that it indicates DKP’s clear coordination to serve these
routes. Beside that, researcher did not specifically explore this point further
to keep the focus of the research.
Pick up interval by DKP that is conducted once every two weeks often leave
piles of garbage long enough in TPS. Although it is not directly coincide
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with citizens' houses, it certainly raises unpleasant smell and disturbs the
view of the TPS that is approximately 10 x 10 meters. Moreover, on the day
of Eid, the pick up intervals that is supposendly once every two weeks could
be reduced considerably until half of it for which garbage collection services
performed by DKP also stopped for nearly two weeks.
Although the pick up was done as soon as possible on the first working day
after the holiday, piles of garbage that is two weeks old already put out a
bad odor, especially with high accumulative volume during the two weeks
period. This has caused a high enough pile of garbage and although Mr.R
recognizes that those days are indeed holidays, he still believes that public
services such as waste management still need to be handled in certain ways
so that it will not send the message as abandoned. Moreover, the pick up
intervals are often not constant every two weeks, sometimes it can only be
done once in a month on regular period.
In that moment, Mr.R also indicates waste disposal pattern that is pretty
common in Sidoarjo area. Families will dispose their garbage at least twice
a day which is at morning and late noon, especially in accordance to their
schedule to drive the kids and wife to school. Being a middle class in terms
of living standard, Mr.R and his family are willing to pay twice as much
from the current waste management allocation as long as the waste
management is well performed. On the other side, Mr.R also explicitly
express his support upon the existence of a facility such as TPST as one of
the solutions for garbage issues in Sidoarjo; even this has become a topic
between RT/RW of that housing area. But on the scale of consumer
satisfaction, Mr.R admits that the current waste management is pretty good,
especially compared to Pasuruan −where he defines the quality of waste
management service based on the factor of collection frequency and loading
frequency.
Janti TPST Management
Interview was performed with two informants; one of them is Mr.O as the
representative of Janti TPST management and Mr.N as the representative of
DKP that is focusing on waste collection activities and cleanness.
Information obtained are presented as follows:
Janti TPST. Mr.O
Interview with Mr.O discussed about Janti TPST operational activities as
well as comparing and confirming information obtained from DKP. Mr.O
emphasized the role of Janti TPST as an institution guided by DKP as
DKP’s operational independent extension.

SOLID WASTE OPERATION MANAGEMENT | 130

There is an operational relationship between TPST and DKP in the form of
B3 waste collection ad well as its residue with a charge of IDR 50,000 for
every tuck –this is cheaper that the actual value on the first which was IDR
200,000 for every truck. That rate can be considered as the
agreement/compromise value for the fuel; and not DKP’s official rate.
Out of several TPST in Sidoarjo, Mr.O claims that his TPST is the only one
that is able to operate optimally despite facing the same problems like other
TPST. The main factor causing this is the will and the dignity of TPST’s
manager who does not want his work fails in the middle on the road.
The main problem faced by Janti TPST is the inability to sell compost as its
source of income. This is getting harder when the compost produced is
inferior in terms of price compared to its competitors; make it hard for Janti
TPST to pay its employees –it is also hard to be sold even when the price
was valued for IDR 200,000 per kilograms. As the result, Janti TPST
operational cost is depending on the annual fees collected from the people
without any significant incentives for the employees beside a personal
satisfaction for doing social work.
DKP’s garbage truck also loads every morning from TPST with a payment
made every one or two days. DKP takes a distance and position that is
completely separated from TPST and only give facilities in a limited amount
when TPST was established or the first time.
Garbage and residue collection by DKP also dace the same problem with
Mr.R, although in the case of Janti TPST, the intensity is everyday to serve
about 1400 people and only have some delays during holidays. Specifically,
Janti TPST never has any excess piles of garbage with the current collection
intensity performed.
The assumption of daily garbage collection will result the same range of
expense charged by DKP’s truck driver to the manager on Mr.R’s
neighborhood –which is about IDR 1,500,000– even with a totally different
intensity; everyday in Janti TPST and twice for every month in Mr.R’s
neighborhood.
Mr.O’s focus is to avoid any piles of garbage on the neighborhood; he even
makes TPST’s management directly involved in garbage collection on the
neighborhood during days when the employees went on absent. The priority
to collect garbage in TPST has increase the cleanliness level on Janti TPST
surrounding area. The garbage piles due to logistic problems usually will
only last up to three days on the TPST level, thus will not cause any
inconvenience for the residents.
In terms of planning, Janti TPST is planned to fulfill all the cleaning service
needs on Janti village; and even though there are demands to also serve
surrounding villages, Janti TPST management does not automatically agree
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to the proposal given due to their own limitation. Supported by limited
operators that sometimes are not even enough, Janti TPST has to operate
and even pay their salaries that could not meet the minimum wages set by
the government.
The main problem in addition to the availability of labor is garbage diversity
that come into TPST –even couch and car seats. The organic contents are
not much because the organic garbage that come is kitchen waste and it is
not much compared to other garbage that cannot be convert into compost.
Mr.O defines efficiency as how to improve services as possible at minimum
cost even to the minimum expense on fuel and salaries that cannot be
reduced further. DKP’s investment expenditures itself only limited to
buildings and warehouses; while the rest was obtained from APBD with a
proposal given to Dinas Kebersihan Pusat –with a proposals from the
citizens as the basis to establish an organization to manage a TPST.
When informed about the interest of the citizens in other regions for the new
TPST establishment in their area, Mr.O learned that in the future, TPST
establishment will be intensified but will question citizens’ readiness to
manage and run the TPST –because without the readiness, citizens won’t be
benefited.
As mentioned earlier, financial factor is one of the challenges in addition to
the indication of human resources shortage –that was not mentioned before
but was identified based on the needs of management involvement to collect
garbage. The main picture is the difficulty to socialize about monthly fee
that is not too expensive which is IDR 9,000 –although in this case, it is
caused by the absence of such fees in the neighborhood that does not
implement the garbage collection system.
The total amount of fund collected from the monthly fees will be used to
fund TPST’s needs such as payroll, fuel for garbage collection trucks, et
cetera. The main component is that expense in payroll; because other
expenses do not cost that much –in accordance to limited operational area.
During the first days of its establishment, Janti TPST even has to operate
with a negative balance and had to use management’s personal donation
because of the difficulty in searching for source of income from the people
that did not realize the importance of TPST back then.
The government itself was considered as counting on too many jargons but
unable to give a real solution. For example with the saying of “garbage is a
blessing” that is unreal. Mr.O believes that only crazy people will want to
collect garbage. Looking for employees is also a challenge due to the low
incentives and the type of work that needs a high dedication and will to
collect and group the garbage.
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The effort to make it appealing by offering a higher payment is not a
feasible solution due to the difficulty in negotiating the increase on
retribution. This is added with the change in society’s lifestyle that affect on
the change of the garbage being thrown; it makes organic waste decreasing
from year to year –decreasing productivity and efficiency of the compost
product.
The effort to separate and grouped garbage since the earliest itself has
actually been sought from the level of citizens; but the implementation is
difficult because people do not heed the advice given. The only thing that
can be done for now is trying to give examples as much as possible –
whereas for now, it is focusing on the implementation in real life to run well
even if it has to ignore the aspect of entrepreneurship of the TPST and has to
rely on the money from the residents.
DKP Sidoarjo. Mr.N
Mr. N is one of the important figure in the planning and the implementation
of cleaning service activities in Sidoarjo that focus on garbage collection
and waste management. On that event, researcher tried to dig about the
planning and implementation activities in Sidoarjo deeper. And based on the
discussion with Mr.N, researcher obtained some basic information about the
planning and the operational of waste management in Sidoarjo; especially
with TPST system.
Out of six TPST that were established on 2013, namely in Janti village,
Ngingas village, Keboan Sikep village, Siwalan Panji village, Prasung
village, and Ngaban village; only Janti TPST that is admitted as a good one
by the management and DKP itself has performed as expected. The other
five TPST face difficulty on dealing with operational issues to operate
efficiently and effectively; even their operational status is being questioned.
Base on the information from Mr.N, the main issue faced by TPST in the
human resources shortage. Mr.N clearly underlined that issue and even
seemed to put aside other following issues. Although human resource itself
is a basic issue that has to be dealt with before any others.
One of the barriers on the human resource is the motivation to perform the
job. With the small amount of incentives and the type of work that is
physically and mentally tiring has caused constant human resources
shortage. Most individuals whom directly involved in this activity with their
own consciousness are actually doing nothing more than an attempt on
counseling, guiding, and assisting without a real willingness to be directly
involved with the waste management.
The other concern in the existence of proper supply chain with demands for
the product. The most extreme example is that the workers only last several
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weeks. A wide variety of factors such as image and health factor becomes
one of the vital determinant of the acquisition of existing workers in a
TPST.
Mr.N himself appears quite skeptical to the idea expressed to establish a
private business oriented base on waste management. Labor issues still
become one of the main considerations of the skepticism supported by
arguments –such as failure in changing the mindset of society through
various educational efforts that have been put in place by the institution.
Nevertheless TPST actual concept ─is one example of the integration of
private sector involvement in waste management─ itself is planned to be
developed in the future. This is proven by the plan to build new TPST every
year in other regions. It is noted that there are 17 additional TPST which
was built in 2014 and there are about 35 TPST that are planned to be built in
2015. Going forward DKP Sidoarjo launched every village in the region to
have one TPST, so with 58 TPST both old and new that are planned to be
realized by the end of this year; there are yet 295 TPSTs to be built ─a
challenge that is not easy for DKP; even for the provision of land alone can
cost up to IDR 150,000,000.00 for a minimum land area of 10 x 20 m.
In terms of operational planning itself, actually there is no exact target of the
garbage collection activitis performance. The current garbage collection is
carried out in accordance with the routine and based on reports from field
officers. This is still coupled with the presence of the police officers on duty
to monitor garbage sanitary conditions and also remind the public to
participate in keeping the environment clean. With such conditions, DKP
admits that with the current activities, DKP will not be able to serve all the
cleaning service needs in Sidoarjo.
Moreover, it appears that the DKP itself is not trying to catch the perfect
service achievements but on the other hand still trying to maximize all of its
limited resources. With such conditions it is not surprising if DKP promotes
the application of TPST as one of the solution to overcome the garbage
issues. Strategically, the reduction of waste volume since the beginning of
the supply chain has become DKPS’s development activities.
This is because the growth of waste volume can not be accompanied by the
development of DKPS’s waste management capabilities. The condition is
exacerbated by people who are not being discipline in managing their own
environmental cleanliness. Budget itself specifically recognized by Mr.N
not as an obstacle in cleaning service activities in Sidoarjo, however it can
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not be denied that all resources are indeed limited to carry out waste
management activities in Sidoarjo ─even at the picking up stage.
When they were asked about the potential conversion of solid waste as a
fuel source such as RDF, DKP is unaware of this potential. Conversion into
fuel known by Mr.N is limited on the spritus conversion that has poor
business feasibility with the current techniques. This indicates DKP’s lack
of understanding of the wastge management technology development,
especially regarding on how to reduce the volume of waste itself.
On the other hand, another studies conducted by fellow Ubaya-Eawag also
found that there are industries that has made the use of RDF though in an
undue context ─where one sample that was found was the use of RDF as
fuel for boilers in food and beverages industry which is toufu industry.
Although the discussions with Mr.N lasted quite a long and carried out more
than once, there was not a lot of important information related to waste
management planning and the options that may be taken by DKP Sidoarjo.
Bureaucratic reason allegedly is one of the existing barriers. Mr N. himself
appears to be very careful in giving out statements, especially when the
topic of conversation leads to the possibility of private sector active
involvement in waste management activities.
Unlike the concept TPST that belongs DKP that is quite similar to the
majority initiation created by the government related to community
development with a non-profit base; the business concept offered by
EAWAG involve private sector in a more profound and fundamental, where
the private sector with the incentives expected would directly involved with
DKP’s daily activities.
Work authority factor allegedly is a significant barrier of private sector entry
into the operational activities of waste management. Resistance towards
displacement effect for waste management operational implementator
became one of the factors that need to be taken into account upon private
companies entry into the existing system.
Instead, Mr.N seemed to be very enthusiastic if the private sector
involvement is geared to resolve the garbage problem in the downstream
part; which is how to cope with garbage piles in Jabon landfill. There are
some analysis that can be developed from this situation, such as how the
transparency of DKP’s financial management that is not transparent follows
with the fact that more than 50% of DKP’s garbage logistic activities can be
considered and unplanned and incidental ─ which of course does not
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necessarily integrated as a part of the waste management activities
masterplan in Sidoarjo.
EAWAG-ITS
EAWAG-ITS
Based on the survey conducted by the Teknik Lingkungan ITS, most of the
waste produced is in the form of organic waste as previously thought. There
is also a pattern observed over the years for the proportion of organic waste
which seems to be increasing, from previously being in the range of 61% in
2012 to 65% in 2013 and increased rapidly to 82% in 2014. Other wastes
that are closely related to consumer activity such as plastic and paper also
increased although not so significant in terms of scale.
Waste from industrial activities remained constant despite a slight increase.
Paper waste −on the other hand− experienced a significant decline, which is
thought to be a direct effect of the motion to reduce the use of paper that had
been encouraged some time ago. This is allegedly as the result of urban
sprawling intensity in Surabaya that is getting higher from year to year;
especially a brief analysis on the waste management performance by the
district in Sidoarjo also indicate the same thing.
It is generally known that the volume of waste generated from the main
focus areas of urban spawling is higher than the one that is unreachable of
migration flows that came to Surabaya. The existing cleaning services are
focused more on areas that have a high population density such as the town
of Sidoarjo, Buduran, Waru, and Gedangan. While other areas in Sidoarjo
get a minimal cleaning services or even none.
This is consistent with the one observed in the field related to the absence of
adequate cleaning services in Sidoarjo. Base on the analysis of secondary
data, it is forecasted that DKP Sidoarjo will need more assets to collect
garbage considering the population growth and waste generated at this time
–surely under the note that this value is projected using the current
operational efficiency.
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Conclusion
Key findings of the research can be presented as follows:
• Poor performance due to a lack of targets and unclear implementation
measures. Which led to the absence of monitoring, evaluation, and of
course, the efficiency of the undertaken activities. The current work
effectiveness is being questioned when there is no goal to be achieved.
• DKP efforts were not in line with the existing grand strategy and it is
aggravated with the passive step taken in overcoming existing
problems. DKP considered to be too passive, which could be caused
by the limitations of the motion as a public organization
• Steps taken by the DKP were quite difficult to be considered as
integrating private sector in waste management activities due to the
many obstacles and restrictions provided. Inehrent nature of DKP as a
public organization is considered as an issue that causes DKP inability
to formulate a clear implementation, effective and scalable one for the
formulation of grand strategy.
• Although the existing communication is also bad, society generally
welcomed the initiation offered. This is certainly not independent of
dissatisfaction and the public's understanding on the limitations that
are owned by DKP.
• There is a high demand for the cleaning service in Sidoarjo, but
costing factor should be the main concern related to limited human
resources and potential consumers mindset on the value of the services
provided.
• The challenge is in the market education and the availability of human
resources. Education is a fundamental step that is quite difficult to do
because it requires systematic and costly enough investment either in
the form of human resources or others.
• Planning and implementation that are not relevant to the reality and
not integrated with the grand strategy.
• Bottlenecks exist in supply chain both technically and financially
which resulted in inefficiencies and ineffectiveness of the grand
strategy implementation carried out by DKP
While there are some options that can be identified as follows:
• Optimizing the utilization of resources in the organization is a generic
solution over existing issues.
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• Goal setting and work implementation to achieve the goal with
mitigation measures are important things that do not exist and should
be done before the strategy planning and implementation.
• Change in mindset on waste management activities that was once a
public activity into a business activity with competence and
competition needs to be done as a driver for work effectiveness and
efficiency.
Implications
With the changes to be made, the implications will occur not only on its
performance but also will very likely occur in organogram structure, the
composition of the value chain, and the relation in a current business model.
This will indeed affect the continuation of an organization in the future,
especially for public organizations whose role is recommended to be
replaced with private companies. In the short term, this will probably result
a strong resistance towards the change; even though it is considered quite
feasible in the long run.
Based on this research, a recommendation to implement all solutions as a
holistic solution in order to introduce the concept of efficiency and
effectiveness to the public activity often ignore both these principles is
formulated. The real step is to open up to the private sector involvement in
waste management to improve the efficiency, effectiveness and introduction
as well as business mind implementation in all DKP decision-making
activities. Existing planning should also include a well thought business
plan in order to obtain a clear picture in the strategy formulation that is
considered as the best for current conditions .
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This chapter discusses the result of studies. The report involves the
discussion of key finding, the practical implication for managerial practices,
theoretical implication, the research limitation, future research, and
conclusion.
First of all, raising insects as a source of protein for animal feed will be a
future business in the near future due to their ability to feed on organic side
streams such as manure and food waste. Insect protein provides the most
potential business on account of great number of potential customers, the
interests of potential partners, increasing price of competing products.
Utilizing food waste will be lower the cost of insect production and lower
the amount of food that is sent to the landfill. The pilot project of raising
insects as animal feed has been running well at a fishery college in Sidoarjo.
However, the insect protein has not yet quite popular in Sidoarjo as well as
Surabaya City. Hence, it is necessary to promote customer knowledge.
The future of insect protein in animal feed ultimately relies on innovation
and government regulation. In late 2015, the European Food Safety
Authority (EFSA) published its first risk assessment on the use of insects for
human and animal consumption, which states the risks involved with
producing insect protein are similar to the risks involved with all animal
protein. The result may imply on policy in developing countries, including
Indonesia.
Secondly, there were some biogas pilot projects, which allow local people to
run community-based business model that completes the cycle of waste
management, ensuring there is little residue left from dairy farming. dairy
farmers are not only taught the meticulous process of turning cow manure
into biogas, but are given access to micro-credit loans.
Biogas initiatives like this one can ease the limited access to electricity
nationwide. According to Indonesia’s Energy Ministry, there are 42 million
households in Indonesia lacking access to electricity. Furthermore the
International Energy Agency estimates around 2.7 billion people worldwide

have no access to clean cooking facilities. However, many pilot projects
came to failure.
The miticulous process of turning cow manure into biogas and high
investment required to establish biogas installation may imply on market
failure. Scale of economy seems to be another reason, which may need to
expand the project at greater level, such as Malang and Mojokerto.
Expanding the project will allow greater probability to demonstrate the
successful pilot projects. Additionally, interest is widely available to
substitute currently used energy sources for biogas and also for municipal
solid waste driven biogas digesters specifically. In order to successfully
implement it, active promotion has to start at thispoint.
Thirdly, Surabaya has been acknowledged with successful pilot project on
community-based waste management. This may encourage other
municipalities, such as Sidoarjo to adopt it. However, there is a potential
market failure as the national government provides subsidy to the fertilizer
that stated-owned company produces. This means the community-based
compost producer will not able to compete with subsidized fertilizer. In
addition, the compost market in Surabaya and Sidoarjo seems to get worse
as the customers were not aware of compost product that they bought.
Being able to actively and accurately present the benefits of compost to
potential customers is essential to become survive in market. Building
corporate brand equity is essential to convince the customers to buy a
particular product, composters need to be ready to compete with traditional
soil amendments and planting media, demonstrating that compost is an
excellent alternative.
Fourth, there is no specific legal form that allows the foreign investment to
promote the participation of local community. It seems that cooperative is
most relevan legal form for community-based business, however there is no
room for foreign investor. In Indonesia, foreign business is associated with a
giant multi national business. Hence, various business models are
recommended if the project aims to involve various stakeholders.
Entrepreneurial ecosystem business model is differ from for-profit
institutions. This may involves different markets, clusters, industries, value
chains, networks, and organizational fields. Formalizing the model allows
the social enterprises to define their customized set of strategies, policies,
and procedures. This is not only about unique identity but also the way
organization to deal with business and social environment.
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Five, apparently, the waste management in Sidoarjo seems to be under
performance. Especially, when the next door city Surabaya experiences
more efficient waste management system. The huge gap become apparent in
the border between Sidoarjo and Surabaya, such as at Ahmad Yani Street.
Hence, effectiveness needs to be taken into account for Sidoarjo, if the
community is expectecting to achieve at least at the similar level to
Surabaya City.
This study has certain limitations possibly extended in the future research. It
can enhance and extend the contribution of this study. First, this study relies
much on a snap shot observation. The future research is encouraged to
conduct longitudinal observation. Secondly, this study focuses on case
studies. To generate the result, it necessary to expand the observation with
more observed areas.
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