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BTN JESCER) (B30 JEAR T Ha)
Summary

Chapter 1: Current status of the target country

Indonesia is the world’ s largest palm oil producer. The production volume in the
country in 2014 accounts for 50.9% of total global palm oil production. Malaysia
ranks second with a production volume of 19.67 million tons, accounting for 34.

2% 1in the year. These two countries, together, take up 85.0 % of total global pa

Im oil production.

As palm oil production grows, the volume of empty fruit bunches (hereinafter refe
rred to as “EFB” ), residue of fruit bunch after palm oil is extracted, also inc
reases. While fruit bunch is used for producing palm oil, EFB accumulates as a wa
ste. (It is said that there has been no effective way to reuse them.) With high m
oisture content of about 60% EFB easily decays and is costly to transport due to
its weight, mainly consisting of water. Therefore, usually EFB is dumped inside p
alm oil mill grounds. According to the Indonesia 0il Palm Research Institute (IOP
RI), about 30% of EFB is used as fertilizer and the remaining 70% is piling insid
e oil mills or palm plantation grounds. There are concerns of bad smells, pests a

nd methane gas caused by decay in accumulated EFB.

On the other hand, Indonesia’ s Ministry of Industry has developed plans to encou
rage the development of alternative pulp for paper production made from non—wood

materials, such as EFB. In the roadmap released by Ministry of Industry, “Roadma
p for the Pulp and Paper Industry 2010-2025” , it is noted that the volume of 01

d Corrugated Cardboard (hereinafter referred to as “OCC” ), which is used as raw
material by paper manufacturers, is decreasing in the domestic market, so that th
e papermaking industry has to rely on imported OCC. It is also noted that non—wo
od materials such as EFB, bamboo, rice straw, abaca and kenaf, which are the tar
gets of this feasibility study, will be abundantly available as alternative raw m
aterial for the paperboard industry. Currently, these non—wood materials have not
been utilized effectively and methods for developing such pulp is still yet to be
identified and utilized. The following lists the medium— and long—term goals spec

ified in the roadmap regarding this issue
» Medium—term goals (2010-2014)

1. To increase the supply of wood materials from production forests

2. To increase utilization of non—wood materials as alternative raw mate

59



rial for pulping

3. To increase the supply of domestic waste paper

4. To promote ‘green’ (environmentally friendly) pulp and paper busine

ss development

5. To increase the annual export volume of pulp and paper by 5-10%

» Long—term goals (2010-2025)

1. To achieve a demand-supply balance of raw materials

2. To minimize the environmental impact of pulping and paper manufacturi
ng

3. To develop domestic companies dealing with industrial equipment and f
acilities related to pulping and paper manufacturing

4. To improve Indonesia’s pulp / paper industry position to the world's t

op b.

Indonesia’ s pulp & paper industry currently ranks 6™ in the world in terms of pr
oduction volume with output of paper for printing and other paperboard in Indones
ia on the upward trend. The country aims to further improve its position to b5th b

y promoting pulping using abundantly available non—wood materials.

Chapter 2: Features of proposed plant / technology and the ov
erseas business development policy

Taizen-method non-wood material processing plant (applying Taizen-method mechanic
al pulping) developed by Taizen CO., LTD., is proposed to be used for the manufac

turing of pulp as a papermaking material.

Figure 1. Proposed pulping process using non—wood materials
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(1) Current pulping methods

Various materials are used for paper manufacturing including pulp made from w
ood or non—wood material and waste paper. Pulping methods are largely categor
ized into two: chemical pulping and mechanical pulping. The applicable pulpin
¢ method depends on the characteristics of the material used. For example, me
chanical pulping has failed to produce high quality pulp from non—wood materi
als because non—wood materials’ fibers tend to be shorter and weaker. This is
why only chemical pulping has traditionally been applied to non—wood material
s. However, chemical pulping requires a large—scale facility including efflue
nt treatment equipment, and, in addition, achieves only around 30% of yield
resulting in higher production costs. Therefore, it has been difficult to com

mercialize pulp products made from non—wood materials

Table 1: Matching of features of pulp materials and pulping methods

. Pulping method
Material ; : : :
Chemical pulping Mechanical pulping

Applicable, Applicable,

Wood generally used method, applied by many generally used method, applied by many
manufacturers manufacturers

Non— d Applicable, Not applicable

OR~Woo but low yield with low profitability difficult to produce pulp

(2) Proposed pulping method

The proposed plant consists of two machines: Masher and Gimmick, which makes

it possible to apply mechanical pulping to non—wood materials. (Traditionally
it has not been possible to produce mechanical pulp from non-wood materials.)
In the proposed pulping process, non—wood materials are mashed by the Masher
and mashed material is mixed in the Gimmick to produce pulp. The most signifi
cant feature of the system is fibrillation2 caused by friction heat. Fibrilla
tion technique without the use of a chemical process enables manufacturers to
produce cost—efficient mechanical pulp with less environmental impact by main
taining fiber strength of non—wood materials even with their shorter fibers

The following Table 2 indicates features of chemical pulping and Taizen—-metho

d mechanical pulping:

2 Fibrillation: process to loosen molecules of bunched fibers, causing fluffing
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Table 2. Features of chemical pulping and Taizen—-method mechanical pulping

Method

Chemical pulping

Taizen—method mechanical pulpi
ng

BPulping method

Extract fibers from materials
by using chemicals

Grind materials with machine

WYield (%)

Approx. 30%, not efficient

Approx. 70%, efficient

BM\Material applicab

Applicabl Applicabl
ility (non-wood) bplicabie pplicable
-Materlal applicab Applicable Applicable
ility (wood)

B Chemical Used Not used

BMEffluent treatmen
t equipment

Requires effluent treatment eq
uipment because of chemical us
e, could affect the environmen
t if the treatment process is
inappropriate

Can significantly reduce cost
of effluent treatment, becaus
e of no chemical use

BMCapital investmen
t

Requires large scale facility
including effluent treatment e
quipment

Requires only a small scale f
acility

BRunning cost

Needs to use chemicals wheneve
r running pulping process, res
ulting in higher maintenance a
nd operation costs from runnin
g large equipment

Require less energy and lower
costs compared to chemical pu
lping, because there is no ne

ed to apply steam and chemica
1s

MPulp production c
ost

$500/t

$180-200/t
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Chapter 3: Feasibility study results on proposed system /tech
nology to be used in the ODA project

(1) How EFB are being utilized in the palm oil industry

In recent years, the perception of EFB has changed from 10 years ago. EFB is incr
easingly becoming regarded as a reusable resource, not byproducts or waste produc
ts from the palm oil business. For example, 200 palm oil mills, or about 30% of n
early 700 palm oil mills across Indonesia have turned EFB into compost. But at th
e same time, companies are of the view that there is potential to shift the curre
nt treatment to a new method, if it is more effective than composting. In additio
n, the fact that the remaining 70% of companies have not worked on composting yet
indicates this method has not been regarded as a well-established treatment metho

d for EFB.
(2) EFB pulp demand from the pulp and paper industry

From interviews with 9 paper—manufacturing companies, 6 out of 9 said they had ne
ver heard of EFB pulp. Thus we assume EFB pulp has not been utilized in the paper

—-manufacturing industry in Indonesia.

Further research showed that some small and medium sized paper-manufacturing comp
anies are facing difficulties in the procurement of OCC. Notable factors in recen
t years include influences of extreme price fluctuations in imported OCC and inte
nsified competition to procure OCC between paper—manufacturing competitors locate
d nearby. One company revealed that OCC cost accounts for about 70 % of the entir
e manufacturing cost for paper products, so that purchase prices of OCC have larg
e direct impacts on the profitability of the company. It is noted that 4 of 17 co
mpanies (our research target companies) had gone into bankruptcy, because of diff

iculties in procurement of materials as the main cause
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Chapter 4: Specific proposals for the ODA project

The proposed ODA scheme is “Verification Survey with the Private Sector for Diss
eminating Japanese Technologies” , and the name for the ODA project is “Verifica

tion Survey for Developing Pulp from EFB Using Japanese Technology” .

The purposes of this verification survey is to conduct research and development a
ctivities to produce EFB pulp by utilizing Taizen—method non-wood material proces

sing plant, and to commoditize EFB pulp as raw material for paperboard.

As mentioned above, large amounts of EFB are generated as waste in the manufactur
ing process at palm oil mills. Much of the dumped EFB is not utilized and causes
environmental issues, including decay and bad smell. Thus, there is a need to eff
ectively use EFB to conserve the environment. Accordingly, the Ministry of Indust
ry has planned development of pulping from non-wood materials (e.g. EFB and kena
f) as one of the development targets in the Roadmap for the Pulp and Paper Indust
ry 2010-2025. However, development has not made progress as planned. In light of
this situation, we aim to cooperate in developing EFB pulp by utilizing Taizen—me
thod non—wood material processing plant and in commercializing EFB pulp to develo

p appropriate treatment of EFB and also to achieve the goal set by the ministry.

Table 3. General outline of proposed project

Item Description

(Tentatively called) Verification Survey for Developing Pulp from

Project nam
oject name | .o Using Japanese Technology

To verify the feasibility of EFB pulp for commercial use, develop
a business plan for EFB pulp manufacturing factory including the p
roposed plant and plan the dissemination/recognition of the produc
t and plant.

Target

To promote development of pulping of non-wood materials (e.g. EFB,
kenaf)

To develop researchers and engineers of mechanical pulping using n

on-wood materials
Expected outc

ome To draw up a business plan of EFB pulping and establish a new ‘gr
een’  business model for industries related to palm oil and pulp/p
aper

To enhance the value of EFB as pulp materials and contribute to re
solving the problems including bad smells or pests caused by decay

64



ed and neglected EFB waste

Counterpart

Ministry of Industry’ s Center for Pulp and Paper (CPP)

Target venue

In the research building of the Center for Pulp and Paper, in Band

ung city, Java Island

Project perio
d

2 yvears (May 2018 - April 2020)

Project descr
iption

Install the proposed plant within the premises of CPP and conduct
research on commercialization of mechanical pulping using EFB as r
aw material; Give technological guidance on operation, maintenance
and other related matters regarding the proposed plant, and transf
er mechanical pulping technology

Calculate EFB pulp manufacturing costs and optimize the formula; P
rove that EFB pulp quality is equivalent to waste paper and has a
pricing edge

Increase the awareness of EFB pulp among domestic state—owned/priv
ate paperboard companies, while disseminating the technology to re
use EFB using the proposed plant among state—owned/private palm oi
1 producers

The followings are activities and outcomes to achieve the goals:

Table 4. Activities and output from the proposed ODA project

Output

Activities

Output 1: Install the
proposed plant to est
ablish a system of co
ntrol and maintenance

1-1 Install the Taizen non-wood pulping plant in laborat
ory of CPP

1-2 Transfer technology of operation, maintenance of th
e proposed plant and other relevant matters to CPP engin
eers

1-3 Search for maintenance partners of the Taizen non—w
ood pulping plant

Output 2: Transfer kn
owledge for producing
mechanical pulp using
EFB and non—-wood mate
rials

2-1 Transfer knowledge for producing mechanical pulp to r
esearchers

2-2 Promote R&D of pulping to verify the quality, effici
ency and productivity

Output 3: Develop bus

3-1 Calculate construction cost of EFB pulping factory a
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iness plan for EFB pu | nd EFB pulp manufacturing cost
lping factory

3-2 Draw up a business development plan and P&L plan for
a palm oil manufacturer launching an EFB pulping busines
S

Output 4: Improve awa | 4-1 Introduce quality and price of EFB pulp to paper—man
reness of EFB pulp fo | ufacturing companies to open up the market
r paper—manufacturing

4-2 Introduce materialization and market potential of EF
B pulping and Taizen non-wood pulping plant to palm oil ¢

companies to establis

h a value chain
ompanies

4-3 Draw up a business development plan of the proposed
company

Output 5: Notify the | 5-1 Hold workshops to present outcome of verification su
palm oil industry, th | rvey to relevant Ministries such as Ministries of Indust
e pulp/paper industry | ry, Environment and Forestry, Agriculture and Investment
and related authoriti | Coordination Board

es of the development
5-2 Hold workshops regarding EFB pulping business, targe

ting state—owned agricultural corporations and private p
alm oil companies

outcome

5-3 Hold workshops to introduce EFB pulp performance and
improve its awareness, targeting private paper—manufactu
ring companies, pulp/paper associations

To start the project, it is necessary to install EFB pulping equipment in the lab
oratory of CPP. The EFB pulp manufacturing process using the proposed plant is as

follows:
Crusher: Crushes EFB into 20-50mm pieces and equalizes the shape

Masher: Further EFB material preparation before pulping; Crushed EFB is groun
ded, and at the same time washed with water to remove mud and foreign material. B
y doing so, it will make it easier to absorb alkali solution in the next process

(Gimmick process)

Gimmick: appropriate amount of alkali solution is added to the materials afte
r the Masher process, and effectively infiltrates the materials for consecutive h
igh concentration digestion. Adequate heat is generated by friction during the me

chanical process.

Pulper: Mix the materials processed by the Gimmick with water to loosen fiber

S
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Refiner: Makes fibers fluffy by two spinning disc plates. The attained pulp f

ibers tangle easily.
@ Screener: To remove tiny dirt and dust by flat screen.

Washer/dehydrator (Densi Disc): Dehydrates pulp to increase density to 5-10%
from 1-2%

Screw press: Further dehydrates pulp to increase density to 30%

The following Figure 2 shows the EFB pulp manufacturing process.

Equipment in the red frame will be provide

d by Japan side.

Equipment in the blue frame will be provid
ed by Indonesia side.
2
7
3 5 8
4 6
1

Figure 2. Set of equipment for pulp manufacturing process

Among the above equipment, Japan side prepares ! Crusher for pre—treatment of EFB
for pulping in addition to the proposed plant including ! Masher and E Gimmick. T
he other pulping machines from !to E are owned by CPP and are to be used for the
EFB pulp development research. As shown in the above Figure 2, role sharing and r
esponsibility for both organizations were recorded in a “Minutes of Meeting” , a
non-binding agreement signed by the Head of JICA Survey Team and the Director of
CPP.
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Table 5:° Equipment proposed by Japan side

Product name Specification

Pulp production volume: 100 kg / h

TAIZEN E-Gimmick series

EFB processing capacity: 400 kg / hour (Dried weight c
(Taizen-method non-wood mat | onyersion: approx. 150kg / h)

erial processing plant)

Power consumption: 700 kWh / ton of pulp production

Processing capacity: 50kg / h
Crusher
Power consumption: 746W

Chapter 5: Business Development Plan

(1) Value chain

Non—-disclosure information.

(2) Key points to reduce manufacturing cost in the proposed business
Non—disclosure information.

(3) Market size of the proposed plant

Non—disclosure information.

(4) EFB pulp competitiveness

Non—disclosure information.

(5) Construction cost of EFB pulp manufacturing factory
Non—-disclosure information.

(6) Economic efficiency for customers who establish a EFB pulping factory
Non—-disclosure information.

(7) Business development plan drawn up by the proposed company
Non—disclosure information.

(8) Sales plan

Non—-disclosure information.
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LI UL U LI Y U T L RS W 10
electricity consumption and minimum use of
chemicals.

»  With a yield ratio of 70%, it is far more efficient than
chemical pulp production process.

In Tne roaamap released Dy IVIINISTry OT INAUSTIY, “"KOaamap Tor tne Fuip
and Paper Industry 2010-2025”, it noted that EFB and other non-wood

materials will be abundantly available as alternative raw material for the
paperboard industry. However, these non-wood materials have not been
utilized effectively and methods for developing such pulp is still yet to be

identified and utilized ~

Proposed ODA Projects and Expected Impact

Proposed ODA project: To verify producing pulp from EFB using the proposed product. Develop pulp products that is feasible commercially and
the marketing of EFB pulp to paper manufacturers. Disseminate the proposed product/technology to palm oil manufacturers.

Expected impact 1: Promote the utilization of non-wood pulp to realize Ministry of Industry’s roadmap 2015-2025 for pulp and paper industry
Expected impact 2: Contribute towards the reduction in volume of EFB waste and reduction in methane gas and foul odor generated from the
decomposition of EFB waste by utilizing EFB as raw material for pulp and paper production.

J

Business development for the Japanese SME *

l

>
>

Sales of the proposed product to palm oil mills and pulp paper companies in Indonesia.
Sales of linerboard paper material made from EFB pulp in Indonesia and overseas as an environmentally friendly product.
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