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1. INTRODUCTION

1.1 Purposes of Mid-Term Review
The purposes of the Mid-term Review are listed as follows:

(1) To review inputs, activities, and outputs of the Project to date and assess the likelihood of achieving
the Project Purpose as well as the Overall Goal in due course;

(2) To analyse the progress and achievement in reference to the Project Design Matrix (PDM) Version 1.0
(see Annex 1) and the five criteria for evaluation (relevance, effectiveness, efficiency, impact, and
sustainability); and

(3) To discuss measures to be taken for the Project’s further improvement and to prepare the Mid-term
Review Report.

1.2 Members of Mid-Term Review Team

Name Title Organization
Kei Jinnai Mission Leader | Director, Natural Environment Team 1, Forestry and Nature
Conservation Group, Global Environment Dept., JICA
Misa Kemmiya Mission member | Acting Director, Natural Environment Team 1, Forestry and
Nature Conservation Group, Global Environment Dept.,
JICA
Sawa Hasegawa Evaluation Principal Consultant, Project Management Dept. OPMAC
Analysis Corporation
Masayuki Kamimoto | SATREPS Assistant to the President, Hirosaki University
Evaluation
Keisuke Kousaka SATREPS Senior Associate Research Supervisor, Japan Science and
Evaluation Technology Agency

1.3 Schedule of Mid-Term Review

The Mid-term Review was conducted from November 2 to November 20, 2015 (see Annex 2 for the
detailed schedule of the Mid-term Review)

1.4 Method of Review

The Review has been designed based on the JICA Evaluation Guideline for SATREPS and to be carried
out by the Japanese review members by the methods outlined in the said guideline. The assessment of the
achievement with reference to the Master Plan and Plan of Operation (PO) as in R/D signed on 25
September 2013 and of five evaluation criteria, which are defined below, have been conducted.

Some of the key review points included stakeholder coordination, and status of operation and maintenance
system of the facility built by the Project and of technology transfer. Status of the preparation of
publications and presentations given at the conferences/ workshops were also reviewed as it would serve
as an indirect indicator of capacity developed and the potential impact of the Project activities to the wider
public.



Summary of Five Evaluation Criteria

Evaluation Criteria Description

Relevance The extent of the relevance of the project in reference to the priority and policy
of the target group, Malaysia and Japan

Effectiveness The extent of the achievement of the project purpose

Efficiency Assessment of the project inputs with reference to project outputs (i.e.
appropriateness in terms of timing, volume/ quantity, quality)

Impact Positive or negative/ intended or unintended changes induced by the project to
the society, economy, and natural environment etc.

Sustainability Assessment of the capacity/ environment surrounding the project/ arrangement
to sustain the project outputs in the post project period

1.5 Outline of Project
<Background>

JICA has been implementing environment conservation projects, namely Bornean Biodiversity and
Ecosystem Conservation Project (BBEC | and Il) and SDBEC in the State of Sabah where these embraces
a number of protected areas and forest reserves, which function as important habitats for rare and
endangered species. Although palm oil industry is a key industry in Sabah, water pollution has become an
issue caused by farm chemicals from the oil palm plantations as well as by treated water discharged from
the outdated treatment system of the mills. These factors are considered to have a negative impact on the
rich biodiversity in the area. The project was formulated to tackle this issue for the transformation of palm
oil industry into sustainable green industry by promoting green economy.

<Overall Goal>

Green economy is promoted for biodiversity recovery through reduction of pollutants due to waste water
from the palm oil industry in relevant areas in Sabah, Malaysia including Kinabatangan.

<Project Purpose>

Innovative knowledge and viable technologies for business models are developed and shared positively
among the potential users for the transformation of palm oil industry into sustainable green industry.

<Expected Outputs>

Output 1: The effectiveness of zero-discharge is ensured through energy efficiency improvement resulting
surplus biomass and excess energy at showcase facilities of zero-discharge established at an oil mill.

Output 2: Viability of business model is verified through the proposed zero-discharge and creation of new
industry from surplus biomass and excess energy.

Output 3: The innovative research is pursued on the effective utilisation of palm biomass and energy for
the reduction of environmental burden caused by palm oil processing.

Output 4: Validity of business model and the research results are shared extensively and recognised within
the Sabah Government and domestic/international investors and firms.
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<Project Implementation Period>
21 November 2013 to 20 November 2017 (for four years)

<Implementing Agency>

Universiti Putra Malaysia (UPM), Universiti Malaysia Sabah (UMS), Natural Resources Office (NRO) of
Sabah State

<Beneficiaries>

Staff members, researchers and students of UPM and UMS; Federal and Sabah Government agencies; and
Stakeholders in the palm oil industry in Malaysia



2. PROGRESS OF THE PROJECT

2.1 Inputs

As a whole, inputs from both the Japanese and Malaysian sides have been provided as planned. The
summary of inputs provided by both sides is as follows (the details are shown in Annex 3).

(1) Japanese side

Items

Actual Inputs

Dispatch of experts

1 long-term expert in charge of the following assignment

- Project coordinator

11 short-term experts in charge of the following assignment
- Chief advisor

- Environmental development

- Biomass utilization

- Microbiota analysis method

Provision of equipment

Showcase facilities for zero-discharge (including construction work), vehicle,
laboratory equipment for UPM and UMS, etc.
RM 4,350,790 in total (Approx. 131 million yen, as of September 2015)

Training in Japan

10 participants in total (as of September 2015)

Operational cost

Approx. RM 212,620 in total (Approx. 6.8 million yen, as of September
2015)

(2) Malaysian side

Items Actual Inputs
Assignment of - 1 Project Manager (Professor of UPM)
counterpart - 4 Sub-project leaders (Professors and lecturers of UPM and UMS)

- Approx. 20 researchers and students of UPM and UMS
- 1 officer of Natural Resources Office (NRO), Sabah state

Working environment
preparation

Office space, other necessary office facilities and equipment at UPM and
UMS each

Operational cost

RM 1.2 million in total (as of August 2015, RM 3 million for 4 years)

2.2 Activities

Out of the project activities specified in PDM and the Plan of Operation (PO), the implementation of
activities for Output 1, the establishment of showcase facilities for zero-discharge at a palm oil mill as
well as the demonstration experiment of energy efficiency improvement resulting from surplus biomass
and excess energy, has been considerably delayed due to a change of location of palm oil mill where the
pilot plant (showcase facilities) is to be established and a delay in start of building construction work of
pilot plant. Originally the pilot plant was planned to be established at a palm oil mill around the
Kinabatangan river, but the location had to be changed to the western part of Sabah state due to the
unfavourable security situation in the eastern part of Sabah including the Kinabatangan river basin. The
implementation of activities for Output 2 has been subsequently delayed since these activities are to be
implemented based on the results of Output 1. The activities for Output 3 and Output 4 have been
implemented as planned.



2.3 Outputs
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The current progress of each Output based on the indicators set in PDM is as follows.

Output 1: The effectiveness of zero-discharge is ensured through energy efficiency improvement resulting
surplus biomass and excess energy at showcase facilities of zero-discharge established at an oil

mill.

Indicators

Current Results

1-1 The showcase facilities
aiming zero-discharge
are established at an oil
mill.

After the location of establishment was changed from a palm oil mill
around the Kinabatangan river (eastern part of Sabah), the showcase
facilities aiming zero-discharge were set up at a palm oil mill in
Keningau (western part of Sabah) in the end of October 2015.

1-2 The operation records are
maintained properly for
the showcase facilities.

After completing a test operation of showcase facilities, they are to
be operated in full-scale from late December 2015.

In the full-scale operation of showcase facilities, researchers and
students of UPM and an assistant need to be stationed at the
facilities by turns. Currently 2 researchers and 4 students of UPM in
charge of the demonstration experiment in the use of showcase
facilities are planned to be assigned for monitoring of the facilities,
collecting data and checking the operation situation everyday by
rotation for half of a month. In addition, 1 full-time assistant is also
to be employed by the project and deployed for another half of the
month on site. It is therefore quite necessary to immediately employ
the assistant.

1-3 The excess energy,
biomass, hot steam and
methane gas are
available for effective
utilisation.

The availability of excess energy, biomass, hot steam and methane
gas will be confirmed by the full-scale operation of showcase
facilities.

1-4 Bio-composite, charcoal
and compost are
produced from the excess
biomass.

The emersion of bio-composite, biochar and bio-compost produced
from the excess biomass was confirmed by the test operation of
showecase facilities.

At the last test operation, smoke rising from a chimney of
bio-charcoal producing facility of pilot plant flowed into the palm
oil mill, so it is necessary to solve the issue by making the chimney
longer.

Emission of gas from biochar production needs to comply with the
current environmental regulations.

1-5 Discharged water from
the showcase facilities is
fully recycled.

Discharged water from the showcase facilities will be fully recycled
in the full-scale operation of facilities.

Based on the above results, the current achievement level of Output 1 is low at the time of Mid-term
Review. While the showcase facilities for zero-discharge should have been established within 2014 in the
original plan and the operation of facilities should have started from the beginning of 2015, these activities
have been considerably delayed as described in “2.2 Activities.” The main reason for the delay is an
unexpected change of location of palm oil mill where the facilities are to be established. Another reason is
the delayed start of building construction work of facilities due to a lack of basic design study on the
construction prior to the detailed design as well as a lack of enough data and information necessary for the
detailed design. The full-scale operation of facilities is scheduled to be started from late December 2015,
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so it is an urgent matter for the project to employ the assistant in charge of monitoring of facilities and
experiment before the full-scale operation.

Output 2: Viability of business model is verified through the proposed zero-discharge and creation of
new industry from surplus biomass and excess energy.

Indicators

Current Results

2-1 Viable business model
and model investment
plans are proposed based
on the cost-benefit
analysis.

The business model on the proposed zero-discharge as well as
model investment plans based on the cost-benefit analysis will be
proposed based on the results of Output 1. Specific personnel in
charge of conducting the cost-benefit analysis as well as making the
model investment plans need to be assigned.

2-2 New products made by
the materials from surplus
biomass will be produced
on a trial basis.

The basic research on new products has been conducted and
prototype products have been produced.

As described in the above results, the full scale activities on Output 2 will be conducted from next year of
2016 so that the results of indicators have not been obtained at the time of Mid-term Review. It is
necessary for the project to assign proper personnel in charge of conducting the cost-benefit analysis and
making the model investment plans such as a local consultant in the next year.

Output 3: The innovative research is pursued on the effective utilisation of palm biomass and energy for
the reduction of environmental burden caused by palm oil processing.

Indicators Current Results
3-1 Abaseline survey report The baseline survey was supposed to be conducted at the
is produced. Kinabatangan river basin, but the survey method itself was changed

3-2 Sampling sites are
decided to investigate the
effect of our
zero-discharge (recycled
water) on the
biodiversity.

with the change of sampling site due to security reasons.

Initial investigation to determine indicator species was conducted
from mill adjacent to a riverine systems and landfill system.
Ultimately, final discharge water from the pilot plant will be used to
investigate on its effect on the indicator species and microbial
biodiversity.

This experiment will result in data necessary to establish
relationship between biodiversity and microbial biodiversity. It will
also establish the teams believe that zero-discharge will result in
biodiversity rebound due to large scale establishment of oil palm
plantation in Sabah.

The baseline survey report on the results of analysis above has been
prepared by the researchers of UMS (microbial and tropical
flora/fauna) and Kyushu University (microbial), respectively.

3-3 The effect of
zero-discharge (recycled
water) on the
bio-diversity recovery is
evaluated scientifically.

After completing the baseline survey and analysis on the data
collected, the effect of zero-discharge (recycled water) on the
bio-diversity rebound will be evaluated scientifically.

3-4 The effect of superheated
steam is confirmed for
the production of nano
fibers to be used in nano

In terms of the nano-composite production, the effective method
has been already developed so that the nano-composite with costs
less than 1,000 JY/kg. was produced. This method was not
proposed initially and an initial method by using vapour phase
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bio-composites.

polymerization has been developed and cleared the initial targets.
Now it is under consideration whether to follow the initial plan or
shift and more focus on the currently patented method.

The control of
nano-interface between
palm biomass fibers and
mother plastics by
gas-phase polymerization
is confirmed.

The control of nano-interface between palm biomass fibers and
mother plastics by vapour phase polymerization has been
confirmed.

3-6

A master batch of nano
bio-composite is
provided.

The master batch of nano bio-composite has been produced at
Kyutech.

3-7

A nano bio-composite
with nano-space
(<100nm) and higher
intensity (50% and up)
than commodity plastics
is provided (Melt Flow
Index>5).

A nano bio-composite with nano-space (<100nm) and higher
strength (50% and up) than commaodity plastics is provided (Melt
Flow Index>5).

Supply of a
bio-composite equal to or
greater than the qualities
of the mother plastics can
be confirmed with price
reduced by 20%.

Supply of a bio-composite equal to or greater than the qualities of
the mother plastics can be confirmed with price reduced by 20%.

3-9

A production method for
nano-cellulose fibers is
proposed.

The production method for nano-cellulose fibers has been
proposed.

3-10The saccharification

efficiency from palm
biomass more than 80%
is confirmed.

The saccharification efficiency from palm biomass was achieved,
more than 80% has been confirmed.

3-11Bio-charcoal with

Calorific Value of
20MJ/kg and compost at
NPK of 5% are produced
from palm biomass.

Biochar with Calorific Value of 20MJ/kg and compost at NPK of
5% have been produced from palm biomass.

Based on the above results, the current achievement level of Output 3 is reasonable at the time of
Mid-term Review. There are four researches dealt with Output 3 and the indicators 3-1, 3-2 and 3-3 are
related with the research on effect of zero emission and indicator species for biodiversity assessment. It is
noted that the sub-project team on the effect of zero emission and indicator species for biodiversity
assessment has obtained a remarkable findings of specific microbial communities, which will be further
evaluated during the project. The indicators 3-4, 3-5 and 3-6 are related with the research on chemical-free
pre-treatment of oil palm biomass for fermentable sugars, nanofiber and bio-composite. The indicators 3-7,
3-8 and 3-9 are related with the research on biochar and bio-adsorbent from oil palm biomass. The
indicators 3-10 and 3-11 are related with the research on improvement of bio-compost and bio-fertilizer
productivity using oil palm biomass, anaerobic POME sludge with addition of biochar and determination
of microbial consortium. Each research is in progress and Output 3 is expected to be achieved by the end
of the project.




Output 4: Validity of business model and the research results are shared extensively and recognised within
the Sabah Government and domestic/international investors and firms.

Indicators Current Results
4-1 Workshops, seminarsand | -  The following 4 workshops and seminars have been held so far.
trade fairs are organised 1) Workshop on introducing the project outline held in Tokyo in
regarding the business January 2014
model and research results 2) Launching ceremony for the establishment of pilot plant and
at least twice a year. workshop on the project held in Kota Kinabalu in July 2014
3) Seminar on introducing the project held in Fukuoka in
December 2014

4) Seminar on the “Updates on the SATREPS Technologies” held
as a session of the Asian Congress on Biotechnology 2015 held
in Kuala Lumpur in November 2015

4-2 At least 100 organisations | -  The following numbers of organisations /agencies participated in
/agencies in total the above workshops and seminars
participate in such events. 1) Workshop in Tokyo: 36

2) Workshop in Kota Kinabalu: 5
3) Seminar in Fukuoka: 22
4) Seminar in Kuala Lumpur: 35

4-3 The events are exposed to | -  Media press participated in all the events above.
mass media. - The workshop held in Kota Kinabalu was articled at the “Daily
Express” and “Borneo Post.”

- The seminar in Kuala Lumpur was articled at the Malaysian
national news agency, “BERNAMA”.

Based on the above results, the current achievement level of Output 4 is also reasonable at the time of
Mid-term Review. Indicators 4-1, 4-2 and 4-3 are in progress and expected to be achieved by the end of
the project.

2.4 Project Purpose

The current progress of Project Purpose based on the indicators set in PDM is as follows.

Project Purpose: Innovative knowledge and viable technologies for business models are developed in
Keningau and shared positively among the potential users for the transformation of palm
oil industry into sustainable green industry.

Indicators Current Results
1. Atleast5 firms or - Firms or investors have not started considering actual investments
investors start considering on technologies for business model since the business model and
actual investments based model investment plans have not been developed.

on the business model and
model investment plan.

2. At least 2 firms express - There are a few companies who show their interests in using the
their willingness to apply technologies and research outcomes developed by the project.
the technologies and
research results that are
generated from Output 3.

3. At least 50 research - 40 research articles on the related subjects/topics were published as
articles are prepared on of the Mid-term Review.
-8-
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the related subjects/ topics
and published.

4. Atleast 10 PhD and 10 - 8 Malaysian students have obtained a PhD degree on the related
master’s degrees are subjects/topics so far and other 7 students have been studying.
awarded to Malaysian
students who studied the
related subjects/topics.

Based on the above results, the current achievement level of Project Purpose is in progress at the time of
Mid-term Review. The achievement of indicators 3 and 4 is in progress and expected to be achieved by the
end of the project. The achievement of indicators 1 and 2 will be realized based on the achievement of
indicators 3 and 4 and it is important to achieve these indicators to achieve the Project Purpose in the end.

2.5 Implementation Process

(1) Project management and implementation structure

The project members consist of several implementing agencies, UPM, UMS and NRO of Sabah state
government from the Malaysian side as well as Kyushu Institute of Technology (Kyutech), Kyushu
University and National Institute of Advanced Industrial Science and Technology (AIST) from the
Japanese side. The research themes of the project consist of 2 main components namely ‘zero emission’
and ‘biodiversity” and are further divided into 4 sub-projects (researches). The title of sub-projects and
their organizations involved are as follows.

Sub-project Organization involved

1. Chemical-free pre-treatment of oil palm biomass for fermentable sugars, | UPM, Kyutech and AIST
nanofiber and bio-composite

no

Biochar and bio-adsorbent from oil palm biomass UPM and Kyutech

3. Improvement of bio-compost and bio-fertilizer productivity using oil UPM and Kyutech
palm biomass, anaerobic POME sludge with addition of biochar and
determination of microbial consortium

4. Effect of zero emission and indicator species for biodiversity assessment | UMS, UPM and Kyushu
University

According to the Record of Discussions on the project, the Joint Coordinating Committee (JCC) and
Project Management Committee (PMC) that consist of the above agencies and other related agencies
including the federal and Sabah state governments are placed as the overall management bodies of the
project. While the JCC meetings have been held twice in October 2014 and February 2015, the PMC
meetings have not been held so far although regular meetings among the members of UPM or sub-project
members have been held at least once a month. In addition, there have been few opportunities among all
members for meeting or discussion between UPM and UMS as well as among Kyutech, Kyushu
University and AIST in Japan for the progress of a project as a whole.




(2) Factors promoted the realization of project’s effects

The project has the following promoting factor.

1) Preceding researches on the utilization of oil palm biomass before the project

UPM and Kyutech had been studying on the utilization of oil palm biomass even before the project started,
so there have already been accumulations of knowledge and knowhow on the project researches. These
preceding researches, good communication between researchers of UPM and Kyutech, and assured
research outputs from UMS, Kyushu University and AIST have contributed to good achievements of
Output 3.

(3) Factors inhibited the realization of project’s effects
On the other hand, the project has experienced the following challenges.

1) Unfavourable security situation in the original pilot site

The pilot plant was planned to be established at a palm oil mill situated in Sabah state, around the
Kinabatangan river basin according to R/D. The candidate pilot site was a palm oil mill near Sandakan.
After the project was launched, however, the security situation in the eastern part of Sabah state including
Sandakan was rapidly worsened and the pilot site was forced to change to other place. After a search of
alternative one, the Sabah state government recommended a palm oil mill in Keningau in the western part
of Sabah and this mill was virtually only a choice to be able to request collaboration among the mills in
that area. This change caused the delay in establishment of pilot plant as well as implementation of
demonstration experiment in the use of plant involved in Output 1. In addition, although NRO and the
Project made an enormous effort to identify the palm oil mill in Keningau, the accessibility to the mill is
not easy for the related researchers and students of UPM and it cause them to take time and cost in their
logistics.

2) Delay in start of building construction work of the pilot plant due to a lack of basic design study as
well as a lack of part of data and information necessary for the detailed design

During the detailed design study on construction of pilot plant, it was found construction cost exceeded a
set budget so that some specifications had to be changed such as cancellations of installation of EFB
grinder, EFB press and surplus gas burner, a change of procurement method of energy and water recovery
system from dead steam, etc., which caused additional delay in starting the actual building construction
work of pilot plant. The main reasons for the underestimation of construction cost are that a basic design
study prior to a detailed design was not conducted in this project and that data and information necessary
for the detailed design provided by the project were not sufficient.
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3. EVALUATION RESULTS BY FIVE EVALUATION CRITERIA
3.1 Relevance

Regarding the relevance of the project, it is consistent with the Malaysian development policy as well as
Japan’s ODA policy, and meets the development needs of Malaysian government.

(1) Consistency with the Malaysian development policy

The project is consistent with the national and state plans and policies on the development of palm oil
industry and biodiversity conservation of Malaysia and Sabah state. The current national development
plan is the “10th Malaysia Plan” (2011-2015) that indicates 5 drivers to transform the nation into a
high-income economy, one of which is “Building an environment that enhances quality of life.” The Plan
also places the twelve National Key Economic Areas and the palm oil industry is one of the key areas. The
Sabah state also has the state development plan “Halatuju Pembanguan Dan Kemajuan Negeri Sabah
(Direction of Sabah State Development and Advancement)” which stipulates that certain areas should be
reserved for conservation of natural resources to support healthy ecosystems in addition to the policies on
environment and biodiversity conservation such as the Sabah Biodiversity Strategy. The coming “Sabah’s
Strategic Long Term Action Plan (2016-2035)” specifies that the development in Sabah state should
include economic, social and environmental aspects. Furthermore, both the federal and Sabah state
governments support an effective utilization of biomass and made the “National Biomass Strategy 2020:
New Wealth Creation for Malaysia’s Biomass Industry” and “Sabah Biomass Industry Development Plan”
respectively.

(2) Development needs of Malaysian government

Based on the above plans, policies and strategies, both the federal and Sabah state governments need to
promote a sustainable development of the palm oil industry with effective utilization of oil palm biomass
and surplus energy, etc. and the project directly contributes to this sustainable development.

(3) Consistency with the Japan’s ODA policy

The project is consistent with Japan’s ODA policy for Malaysia as well. Both the “Country Assistance
Policy for Malaysia” (April 2012) and “Rolling Plan for Malaysia” (April 2015) by the Ministry of
Foreign Affairs of Japan place “Supporting a balanced development towards Malaysia becoming a
high-income nation,” “Response to common issues in East Asian region” and “Japan-Malaysia
Development Partnership beyond the East Asian region” as priority areas. The project is in line with the
policy and plan.

3.2 Effectiveness

It is difficult to assess the effectiveness of the project at the time of Mid-term Review since the activities
for Output 1 will be implemented at a full scale in late November and those for Output 2 have not been
implemented yet. Although the researches on effective utilisation of oil palm biomass and surplus energy
of Output 3 have been carried out at a good rate, it is important for the project to achieve Output 1 and
Output 2, the creation of business model based on the technologies and researches developed by the
project in order to achieve the Project Purpose. The effectiveness of the project as well as the achievement
of Project Purpose will be realized with a successful accomplishment of zero-discharge experiment at the
pilot plant and development of viable business model based on the results of experimentation.
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Furthermore, it should be noted that the success of the project depends on whether the project will have
firms, investors and palm oil companies themselves involved which actually decide to adopt the
technologies developed and business model proposed by the project. Even if the experiment at the pilot
plant is successfully practiced, the project cannot achieve the Project Purpose without actual involvement
of firms, investors and palm oil companies which actually use the technologies on the ground so that the
effectiveness of the project should be assessed from this point of view.

3.3 Efficiency

The efficiency of the project is assessed in view of the current produced outputs compared with the inputs
provided. As referred to in “2.1 Inputs,” both the Japanese and Malaysian sides have provided their inputs
as planned. At the same time, as referred to in “2.3 Outputs,” the implementation of activities for Output 1
and Output 2 has been delayed compared to the original plan mainly due to the delayed establishment of
pilot plant. The current produced levels of both outputs are therefore not reasonable as of the Mid-term
Review, so the project needs to accelerate the activities for both outputs in the remaining period of the
project.

In addition, according to the results of questionnaire and interview survey to those related in the project, it
is pointed out that the pilot site of Keningau causes an inefficiency of the project since it takes more time
and cost due to a relatively hard accessibility to the site. The original pilot site was around the
Kinabatangan river to examine a pollution level of the river, but the site was forced to change due to the
unfavourable security situation in that area as described in the “2.5 Implementation Process.” While the
palm oil mill in Keningau is a favourable choice with a good cooperation by its owner and manager, it
causes relatively high consumption of time and cost as far as a perspective of efficiency is concerned.

3.4 Impact

Although it is difficult to project the future achievement of Overall Goal at the time of Mid-term Review,
the prospect to achieve it within three to five years after the completion of the project is relatively low
based on the current project objective, namely Project Purpose. The Overall Goal is “Green economy is
promoted for biodiversity recovery through reduction of pollutants due to waste water from the palm oil
industry in relevant areas in Sabah, Malaysia including Kinabatangan” and its three indicators are as
follows.

1. The technologies proposed by or derived from the project are adapted in at least 2 palm oil companies
in their palm oil mills by themselves.

2. The technologies proposed by or derived from the project are adopted in at least 10 palm oil mills by
the initiative of investors.

3. Policy discussions based on the results from the project are started by relevant authorities in Sabah,
Malaysia.

It would be possible to achieve the three indicators above if the project successfully achieve the Project
Purpose “Innovative knowledge and viable technologies for business models are developed in Keningau
and shared positively among the potential users for the transformation of palm oil industry into sustainable
green industry.” However, even if the three indicators are achieved after the project, it would not directly
lead to the achievement of Overall Goal. Regarding the indicators 1 and 2, even if they are achieved and
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some palm oil companies and investors adopt the technologies proposed by the project, it would not
ensure the achievement of Overall Goal, the biodiversity recovery through reduction of pollutants due to
waste water from the palm oil industry in relevant areas in Sabah state in view of two assumptions: firstly
palm oil mills may only adopt the technology of bio-compost production out of several technologies
developed by the project, not the utilization of POME; Secondly, investors may select a palm oil mill in
peninsula for their investment destination. In both cases, the adoption of technology encourages neither
reduction of waste water nor biodiversity recovery in Sabah state. As for the indicator 3, even if there are
policy discussions based on the results from the project by the Sabah state government, it would not
automatically lead to any increase in the number of palm oil mills which reduce pollutants of waste water.
What the Sabah state government can support for the project is to introduce the technologies to palm oil
companies in the state and at the moment there is no specific measure to increase the number of
companies which adopt the technology of reducing POME.

Thus the present Overall Goal loses touch with the Project Purpose and it would be difficult to achieve the
Overall Goal even if the project successfully achieves its purpose. It is better to change the Overall Goal in
a more appropriate expression such as “Green economy is promoted in the palm oil industry of Malaysia,
which will contribute to biodiversity recovery through reduction of pollutants due to waste water in
relevant areas in Sabah including Kinabatangan.”

Meanwhile, there has been no serious report of any negative impact of the project in terms of the
environmental and social aspects so far and it is unlikely that any negative impact of the project will
emerge in the remaining project period. Although it is reported that smoke rising from a chimney with one
of the facilities of pilot plant flowed into the palm oil mill in Keningau, this problem can be solved by
making the chimney longer.

3.5 Sustainability

The sustainability of the project in terms of policy and institutional, organizational, financial and technical
aspects is as follows.

(1) Policy and institutional aspects

The Malaysian government including the federal government and Sabah state government will continue to
support the sustainable development of palm oil industry as well as biodiversity conservation in Malaysia
since they are both important policies in the country.

(2) Organizational aspect

The project members mostly consist of academic staff of UPM and UMS and it is certain that they will
continue their researches even after the project. It is not necessary for them to establish a specific
organizational system in order to continue their researches, so there is no special concern in the
sustainability of organizational aspect after the project. On the other hand, the assistant in charge of
monitoring of pilot plant is necessary to be employed immediately. At the same time, options of
continuous utilization of the pilot plant after the project needs to be considered by mainly UPM under the
consultation with the project.
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(3) Financial aspect

During the project period the Ministry of Higher Education decided to disburse significant amount of
budget for the project, roughly ten times of usual amount of disbursement to a research. With this good
financial condition, a continuation of researches can be sustained during the project period. In addition, if
the technologies developed by the project are actually adopted by companies in the future, it can be
another fund for the continuation of researches.

(4) Technical aspect

There is no special concern in terms of the technical aspect of each research since the research members
have enough skills to continue their researches in charge and currently no specific technical problem in
doing their researches. The human resource development among postgraduates as well as PhD and Master
students have been successfully made in the project and they will be prospect candidates for continuing
the researches on effective use of oil palm biomass and biodiversity in the future. On the other hand, in
terms of the analysis of results of zero-discharge experiment, it is necessary for the concerned staff to have
appropriate knowledge and skills to collect proper data for the analysis.
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4, CONCLUSION AND RECOMMENDATIONS
4.1 Conclusion

Based on the findings of Mid-term Review, it is concluded that the project has been basically implemented
as planned although the implementation of some project activities has been delayed due to the unexpected
change of pilot site caused by the unfavourable security situation at the originally planned pilot site. The
full-scale operation for the zero-discharge experiment at the new pilot site is to be conducted from next
month, December 2015, so it is necessary for the project members to accelerate their activities on the
operation as well as the development of business model based on the results of operation in the remaining
project period.

4.2 Recommendations

On the ground of the above results, the Review Team made the following recommendations.

(1) Urgent assignment of an assistant in charge of monitoring of pilot plant for the zero-discharge
experiment including allocation of UPM researchers and students

The final test operation of pilot plant at Keningau Palm Oil Mill is restarted on 24 November 2015 and to
be completed on 18 December 2015. It is required to immediately assign an appropriate assistant who is in
charge of operation and maintenance of pilot plant as well as data collection by 24 November 2015 since
the final instruction from a Japanese technical consultant is to be provided during the final test operation.
Although currently 2 researchers and 4 students are planned to be assigned from UPM to fulfil these tasks
by rotation, it is quite necessary to immediately develop the rotation plan among the 6 members.

(2) Assignment of a professional personnel in charge of the cost benefit analysis and development of
model business investment plans for the zero-discharge business model

After the full-scale operation of pilot plant, it is quite necessary to assign personnel who will conduct the
cost benefit analysis and develop model business investment plans on the zero-discharge business model.
The project needs to look for appropriate person(s) or local consultant(s) in charge who is eligible for
fulfilling this task with the relevant academic and work experience background and start to conduct a
financial analysis on the business model in June 2016.

(3) Holding informal meetings among research members including Malaysian and Japanese sides

While meetings among research members of UPM and UMS have been regularly and frequently
conducted respectively, there is few opportunity of meeting among all research members including UPM,
UMS and Japanese side. In order to enhance understanding of the project as whole it is a good opportunity
for all research members of the project to meet together, introduce and explain their researches, exchange
their views and make records on the meetings, so it is desirable to have such kind of informal meetings
about twice a year.

(4) Making the future management plan on the pilot plant at the Keningau Palm Oil Mill

The pilot plant was established at the Keningau Palm Oil Mill and will be used for the demonstration
experiment as the showcase facilities during the remaining period of the project. The project, especially
the UPM side needs to start to consider feasible options among project members including the owner of
Palm Oil Mill about by whom and how the pilot plant will be used and managed properly including its
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ownership after the completion of the project.

(5) Revision of PDM

The Review Team proposes to revise some points in present PDM (Version 1) by changing the minor
expressions of Project Purpose and Overall Goal as follows.

Project Purpose

Present  Innovative knowledge and viable technologies for business models are developed in
Keningau and shared positively among the potential users for the transformation of palm oil
industry into sustainable green industry.

Proposed Innovative knowledge and viable technologies for business models are developed and shared
positively among the potential users for the transformation of palm oil industry into
sustainable green industry.

Overall Goal

Present ~ Green economy is promoted for biodiversity recovery through reduction of pollutants due to
waste water from the palm oil industry in relevant areas in Sabah, Malaysia including
Kinabatangan.

Proposed Green economy is promoted in the palm oil industry of Malaysia, which will contribute to

biodiversity recovery through reduction of pollutants due to waste water in relevant areas in
Sabah including Kinabatangan.
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Annex 1 Project Design Matrix (PDM)

Project Title: Project on Promotion of Green Economy with Palm Oil Industry for Biodiversity Conservation

Project Duration: 21 Nov. 2013 to 20 Nov. 2017 (four years)

Project Sites: UPM (Serdang, Selangor), UMS (Kota Kinabalu, Sabah), Keningau Palm Oil Mill (Keningau, Sabah)
Target Group: Staff members, researchers and students of UPM and UMS; Federal and Sabah Government agencies; and Stakeholders in the palm oil industry in Malaysia

Version Number: Version 1.0
Date: 16th February, 2015

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Overall Goal (to be achieved within 3 -5 years after the
completion of the Project):

Green economy is promoted for biodiversity recovery through

reduction of pollutants due to waste water from the palm oil
industry in relevant areas in Sabah, Malaysia including
Kinabatangan.

1. The technologies proposed by or derived from the project are
adapted in at least 2 palm oil companies in their palm oil mills by
themselves.

2. The technologies proposed by or derived from the project are adopted
in at least 10 palm oil mills by the initiative of investors.

3. Policy discussions based on the results from the project are started by
relevant authorities in Sabah, Malaysia.

e Questionnaire survey to the firms in
palm oil industry
Minutes of discussions

Project Purpose:

Innovative knowledge and viable technologies for business
models are developed in Keningau and shared positively
among the potential users for the transformation of palm oil
industry into sustainable green industry.

1. At least 5 firms or investors start considering actual investments based
on the business model and model investment plan.

2. At least 2 firms express their willingness to apply the technologies and
research results that are generated from Output 3.

3. At least 50 research articles are prepared on the related subjects/ topics
and published.

4. At least 10 PhD and 10 master's degrees are awarded to Malaysian
students who studied the related subjects/ topics.

Interview survey to the firms and
investors

Questionnaire survey to the firms
Research article

Interview survey with the degree
providers

[

Oil palm plantations do not expand
or degrade drastically during and
after the Project.

Output:

Output 1: The effectiveness of *zero-discharge is ensured
through energy efficiency improvement resulting surplus
biomass and excess energy at showcase facilities of
zero-discharge established at an oil mill.

1-1 The showcase facilities aiming zero-discharge are established at an oil
mill.

1-2 The operation records are maintained properly for the showcase
facilities.

1-3 The excess energy, biomass, hot steam and methane gas are available
for effective utilisation.

1-4 Bio-composite, charcoal and compost are produced from the excess
biomass.

1-5 Discharged water from the showcase facilities is fully recycled.

Physical visit to the showcase
facilities

Visual inspection of operation
records and interview survey to the
operators at the facilities

The report that indicates the
effectiveness of zero-discharge and
physical visit

Manual(s) for the
establishment/operation of the
showcase facilities and for
monitoring its application

Model O & M plan

Output 2: Viability of business model is verified through the
proposed zero-discharge and creation of new industry from
surplus biomass and excess energy.

2-1 Viable business model and model investment plans are proposed
based on the cost-benefit analysis.

2-2 New products made by the materials from surplus biomass will be
produced on a trial basis.

Documents with the business model

and model investment plan

e Interview survey to the firms and
investors

e Report indicating the trial

e There are no major negative
changes in the policy/ economic
environments surrounding the
palm oil industry in Sabah and
Malaysia.

» Close collaboration continues
with other related projects as
SDBEC.
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Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Output 3: The innovative research is pursued on the effective
utilisation of palm biomass and energy for the reduction of
environmental burden caused by palm oil processing.

3-1 A baseline survey report is produced.

3-2 Sampling sites are decided to investigate the effect of our
zero-discharge (recycled water) on the biodiversity.

3-3 The effect of zero-discharge (recycled water) on the bio-diversity
recovery is evaluated scientifically.

3-4 The effect of superheated steam is confirmed for the production of nano
fibers to be used in nano bio-composites.

3-5 The control of nano-interface between palm biomass fibers and mother
plastics by gas-phase polymerization is confirmed.

3-6 A master batch of nano bio-composite is provided.

3-7 A nano bio-composite with nano-space (<100nm) and higher intensity
(50% and up) than commodity plastics is provided (Melt Flow Index
>5).

3-8 Supply of a bio-composite equal to or greater than the qualities of the
mother plastics can be confirmed with price reduced by 20%

3-9 A production method for nano-cellulose fibers is proposed.

3-10 The saccharification efficiency from palm biomass more than 80% is
confirmed.

3-11 Bio-charcoal with Calorific Value of 20MJ/kg and compost at NPK of
5% are produced from palm biomass.

e Baseline survey report
¢ Pollution monitoring reports
e Papers and patents

Output 4: Validity of business model and the research results
are shared extensively and recognised within the Sabah
Government and domestic/international investors and firms.

4-1 Workshops, seminars and trade fairs are organised regarding the
business model and research results at least twice a year.

4-2 At least 100 organisations/ agencies in total participate in such events.

4-3 The events are exposed to mass media.

e Project reports
e Records of mass media

*zero-discharge: all by-products from mills will be transformed into useful biomass, energy and recycled water which are valuable or tradable as a result of improved energy efficiency and resource utilisation in the process of palm oil production.

Activities:

Outputs 1
1-1 Select an oil mill for the showcase facilities

1-2 Conduct basic and detail designing of the zero-discharge facilities

1-3 Construct and set the facilities

1-4 Prepare manuals for the establishment and operations of the showcase

facilities and monitor its application
1-5 Operate the facilities
1-6 Collect data

1-7 Analyze and verify data for effectiveness of zero-discharge
1-8 Prepare model Operation and Maintenance (O&M) plan for future

commercial plants

Input (Japanese side):

Input (Malaysian side):

Precondition

Dispatch of Japanese experts:
-Long-term expert
> Project Coordinator
-Short-term experts

> Chief Advisor

> Chemical Engineering
> Applied Microbiology
> Organic Chemistry

> Ecology

> Other specific fields

Equipments and facilities:
-Showcase facilities for zero-discharge and the installation
-A project vehicle
-Laboratory equipment for UPM and UMS

Local project expenses

Training in Japan

Provision of counterpart
personnel (C/P)(UPM/UMS)

Operators and operation cost for

the showcase facilities
(UPM/UMS)

Office space and other
necessary office facilities and
equipments (UPM/UMS)

Site for showcase facilities for
zero-discharge (Sabah State
Government)

Joint Coordination Committee
(UPM)

Biodiversity evaluation (UMS)

o C/P organisations/ agencies
make efforts to secure and
provide adequate budgets for
joint research and other project
activities.

o C/P organisations/ agencies
dispatch adequate and proper
researchers to the Project on
time.

There are firms that are willing
to cooperation with the Project,
especially for the setting of
showcase facilities.




Output 2
2-1 Examine the results of zero-discharge analysis from Output 1 among

related firms/organisations.

2-2 Carry out cost-benefit analysis for potential business models

2-3 Validate profitability of business models with related firms and
organizations.

2-4 Prepare and revise model business proposals and model investment
plan.

2-5 Study reduction on GHG emissions from the showcase facilities

Output 3
3-1 Form a joint research team and research methods

3-2 Conduct baseline survey on the biodiversity and ecology of aquatic
system affected by palm oil mills.
3-3 Monitor regularly on water quality and analyze the monitoring results and
prepare monitoring reports.
3-4 Investigate influences of palm oil mills to the biodiversity.
3-4-1 Correlation between water quality and microbial diversity
3-4-2 Chemical and microbiological properties of the final waste water
3-5 Conduct various basic researches and consider for implementation
regarding the effective utilisation of surplus biomass and waste water/
hot steam.
3-5-1 Research on the quality improvement of compost from palm
biomass: identification of useful bacteria using a next generation
DNA sequencer
3-5-2 R&D for pretreatment, saccharification and value-added material
production technology from EFB and mesocarp fibre
3-5-3 Research on carbonisation and energy generation using
Yamasen-oven system
3-6 Produce and provide samples of bio-plastic materials to private firms
using nano-technology
3-6-1 R&D for nano-fibre production technology from EFB and mesocarp
fibre, and providing samples for enterprises. R&D for
cellulose-nano-fiber material production
3-6-2 Basic research on production technology of nano-composite with
nano-space and higher intensity than commaodity plastics using the
nano-interface technology/ superheat steam treatment technology,
and production of the master batch. Provision of Bio-composite of
equal or better quality than base material with reduced price

Output 4
4-1 Organize workshops, seminars and trade fairs regarding the business

model, model investment plan and research results.

4-2 Discuss regularly with SDBEC and other related projects for possible
collaboration.

4-3 Cooperate with SDBEC for capacity development of local government
and for utilization of developed technologies

4-4 Implement publicity through mass media
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Annex 2 Schedule of Mid-term Review

Date Progression

2-Nov | Mon |Arrival at KL (Ms. Hasegawa)

3-Nov | Tue |Interveiw with Dr. Norhayati and lab visit, UPM

4-Nov | Wed Interveiw with Prof. Ali, UPM

Interview with Dr. Amiruddin & Mr. Ridzuan, UPM

5-Nov | Thu [Interveiw with Dr. Hidayah, UPM

6-Nov Fri |Interveiw with Prof. Shirai

7-Nov | Sat |Documentation

8-Nov | Sun |[Move to KK

Interview with Mr. Gerald, NRO

Interview with Prof. Charles, UMS

Interview with Ms. Yagi

Interview with Mr. Suzuki and Ms. Yoda, SDBEC project

9 | 10-Nov | Tue |Leave for Keningau

10 | 11-Nov | Wed |Interview with Mr. Samsuelin, KPOM and pilot plant visit
Interview with Mrs. Penelope and Dr. Lee, POIC

111 12-Nov | Thu Interview with Mr. Yakup, MPOB Sabah

12 | 13-Nov | Fri [Documentation
Documentation

13 ] 14-Nov | Sat | vl at KK (JICA HQ and JST members)

14 | 15-Nov | Sun [Site visit to KPOM

Interview with Ms. Chai and Mr. Fauzi, DOE

Visit to UMS

Interview with Mr. Gerald, NRO

Move to KL

Attend seminar on Asian Congress on Biotechnology 2015

Discussion on draft Mid-term Review Report

Discussion on draft Mid-term Review Report

Visit to UPM and leave for Tokyo (JST members)

18 | 19-Nov | Thu [Finalizing of Mid-term Review Report

JCC meeting and signing of Minutes of Meeting

19 | 20-Nov | Fri |Visitto UPM

Leave for Tokyo

21 | 21-Nov | Sat |Arrival at Tokyo

~N[o|ob] W N

8 9-Nov | Mon

15 | 16-Nov | Mon

16 | 17-Nov | Tue

17 | 18-Nov | Wed
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Annex 3 Inputs Provided

1. List of Japanese Experts

Long-term Expert
No Name Assignment
1 | Ms. Reiko Yagi Project Coordinator

Short-term Experts

No Name Assignment Organization

1 | Prof. Dr. Yoshihito Shirai | Chief Advisor Kyushu Institute of

Technology (Kyutech)

2 | Dr. Yoshito Ando Environmental development | Kyutech

3 | Dr. Toshinari Maeda Biomass utilization Kyutech

3 | Prof. Dr. Kenji Sakai Microbiota analysis method | Kyushu University

4 | Dr. Yukihiro Tashiro Microbiota analysis method Kyushu University

6 | Dr. Shoji Suwa Biomass utilization National Institute of

Advanced Industrial
Science and Technology

(AIST)

5 | Dr. Satoshi Hirata Biomass utilization AIST

8 | Dr. Shinji Fujimoto Biomass utilization AIST

9 | Mr. Akio Yamamoto Biomass utilization Yamamoto Huntan Kogyo
10 | Ms. Kinko Yamamoto Biomass utilization Yamamoto Huntan Kogyo
11 | Mr. Hajime Sano Biomass utilization Yamamoto Huntan Kogyo

2. List of Equipment Provided

No Item Price (RM) Location
1 | Thermogravimetry analyser / Mass spectroscopy 213,000 UPM

2 | PCR thermal cycler 40,000 UPM

3 | Flow cyctometer 326,480 UPM

4 | DGGE 114,268 UPM

5 | Grinding machine (hammer mill) 136,740 UPM

6 | Grinding machine (wet disc mill) 15,000 UPM

7 | Total organic carbon and nitrogen analyser 320,000 UMS

8 | Fluorescence spectrophotometer 126,000 UMS

9 | 4WD vehicle 113,603 UMS
10 | Showcase facility (construction work) 2,550,190 | KPOM
11 | Showcase facility (equipment) 395,509 | KPOM

Total 4,350,790




3. List of Participants of Training in Japan

Position/ Af : Trainin
No Name Organization Training Period Venueg
1 | Norhayati Ramli Lecturer, UPM | 24 Feb 2014 - 23 May 2014 | Kyushu
University
2 | Hidayah Ariffin Senior Lecturer, | 30 Nov 2014 - 18 Dec 2014 | Kyutech
UPM
3 | Mohd Zulkhairi Mohd | Lecturer, UPM | 27 Jul 2015 - 13 Aug 2015 Kyutech
Y usoff
4 | lzzudin Ibrahim Student, UPM 3 Aug 2015 - 17 Sep2015 Kyutech
5 | Mohd Nor Faiz Student, UPM 17 Aug 2015 - 29 Sep 2015 | Kyutech
Norrrahim
6 | Tengku Arisyah Student, UPM 17 Aug 2015 - 29 Sep 2015 | Kyutech
Tengku Yasim Anuar
7 | Tim Hoe Song Student, UMS 17 Aug 2015 - 5 Nov 2015 Kyushu
University
8 | Kishneth Palanivico Student, UMS 17 Aug 2015 - 5 Nov 2015 Kyushu
University
9 | Ahmad Muhaimin Student, UPM 1 Sep 2015 - 31 Oct 2015 AIST
Roslan
10 | Siti Jamilah Hanim Student, UPM 1 Sep 2015 - 31 Oct 2015 AIST
binti Mohd Yusof

4. Local Operational Cost by Japanese side

Unit: Ringgit Malaysia

FY2014 FY2015 Total
(as of September 2015)
92,071 120,549 212,620

5. List of Main Counterpart

No Name Title and Organization

1 | Prof. Dr. Mohd Ali Hassan Professor, Universiti Putra Malaysia (UPM)

2 | Prof. Dr. Charles Santhanaraju Director, Institute for Tropical Biology and
Vairappan Conservation, Universiti Malaysia Sabah (UMS)

3 | Dr. Hidayah Ariffin Senior Lecturer, UPM

4 | Dr. Mohd Rafein Zakaria Lecturer, UPM

5 | Dr. Norhayati Ramli Lecturer, UPM

6 | Dr. Mohd Zulkhairi Mohd Y usoff Lecturer, UPM

7 | Mr. Gerald Jetony Senior Geologist, Natural Resources Office,

Sabah State

6. Local Operational Budget by Malaysian side

Unit: Ringgit Malaysia

FY2014

FY2015

FY2016 (plan)

FY2017 (plan)

Total for 4 years

1,200,000

450,000

900,000

450,000

3,000,000
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Name

Organization

Prof. Dr. Mohd Ali Hassan

Professor, Universiti Putra Malaysia (UPM)

Dr. Hidayah Ariffin

Senior Lecturer, UPM

Dr. Mohd Rafein Zakaria

Lecturer, UPM

Dr. Norhayati Ramli

Lecturer, UPM

Dr. Ahmad Amiruddin Mohd Ali

Researcher, UPM

Mr. Mohd Ridzuan Othman

Technical Officer, UPM

Prof. Dr. Charles Santhanaraju Vairappan

Director, Institute for Tropical Biology and
Conservation (ITBC), Universiti Malaysia
Sabah (UMS)

Mr. Gerald Jetony

Senior Geologist, Natural Resources Office
(NROQ), Sabah State

Ms. Chai Hsieh Nee

Department of Environment, Sabah

Mr. Mohd Fauzi Mahmud

Department of Environment, Sabah

Mr. Yakup Ibrahim

Head of Regional, Malaysia Palm Oil Board
(MPOB)

Mr. Samsuelin Gapor

Manager, Keningau Palm Oil Mill (KPOM)

Ms. Penelope Abu Husin

Manager, Resource Centre, POIC Sabah

Dr. Lee Ming Tong

Advisor, POIC Sabah

Mr. Kazunobu Suzuki

Chief Advisor, Project on Sustainable
Development for Biodiversity and
Ecosystems Conservation in Sabah (SDBEC)

Ms. Akemi Yoda

Coordinator / Environmental Education
Officer, SDBEC

Prof. Dr. Yoshihito Shirali

Professor, Kyushu Institute of Technology

Ms. Reiko Yagi

Project Coordinator

Prof. Dr. Kenji Sakai

Professor, Kyushu University

Dr. Yukihiro Tashiro

Assistant Professor, Kyushu University

Dr. Shinji Fujimoto

Senior Research Scientist, National Institute
of Advanced Industrial Science and
Technology (AIST)
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Summary of the Mid-term Review Results

1. Outline of the Project

Country: Malaysia Project title: Project on Promotion of Green Economy with Palm

Oil Industry for Biodiversity Conservation

Issue/Sector: Nature Conservation | Cooperation scheme: Technical Cooperation

Department in charge: Total cost (as of Mid-term Review): Approx. XX million yen
Global Environment Dept. Partner Country’s Implementing Organizations: Universiti Putra
Period of Cooperation: Malaysia (UPM), Universiti Malaysia Sabah (UMS) and Natural
(R/D) November 21, 2013 - Resources Office (NRO) of Sabah State

November 20, 2017 Related Cooperations: Technical Cooperation “Project on

Sustainable Development for Biodiversity and Ecosystems
Conservation in Sabah” (2013 — 2017)

1-1 Background of the Project

The Kinabatangan and Segama river basin is the largest watershed in the state of Sabah, Malaysia. It
embraces a number of protected areas and forest reserves, which function as important habitats for rare and
endangered species. The palm oil industry is a key industry in Sabah. In fact, there are more than 300 oil
palm plantations (1.4 million hectares) and 28 palm oil mills within the Kinabatangan and Segama river
basin. Water pollution has become an issue caused by farm chemicals from the oil palm plantations and by
treated water discharged from the outdated treatment system of the mills. These factors are considered to
have a negative impact on the biodiversity.

Kyushu Institute of Technology (Kyutech) and UPM have jointly developed the technology for the
production of bio-composite plastics from the palm biomass. For example, in Japan, rice straw and bamboo
were used as biomass in a pilot basis, but it is difficult to secure the materials with uniform quality at
feasible costs throughout the year. In Malaysia, large quantity of biomass (empty fruit bunch, mesocarp
fibre, etc.) with stable quality has been produced throughout the year from the oil mills, and a new
business/industry can be created by the effective utilisation of biomass. Presently, major part of the biomass
is consumed as energy sources by inefficient facilities at the mills. Surplus biomass and energy can be
generated with more advanced, efficient facilities. Excess biomass and energy can be traded and would
generate additional profit. The improved energy efficiency and proper utilisation and recycling of palm oil
mill effluent would result in the reduction of environmental burden.

The joint research team between UPM and UMS in Malaysia and Kyutech, National Institute of
Advanced Industrial Science and Technology and Kushu University in Japan proposed the project to
provide evidence on the feasibility of technologies and viability of business model mentioned above which
was approved by the Government of Japan under the scheme of SATREPS (Science and Technology

Research Partnership for Sustainable Development).




1-2  Project Overview
(1) Overall Goal
Green economy is promoted for biodiversity recovery through reduction of pollutants due to waste

water from the palm oil industry in relevant areas in Sabah, Malaysia including Kinabatangan.

(2) Project Purpose
Innovative knowledge and viable technologies for business models are developed in Keningau and

shared positively among the potential users for the transformation of palm oil industry into sustainable
green industry.

(3) Outputs:

1. The effectiveness of zero-discharge is ensured through energy efficiency improvement resulting
surplus biomass and excess energy at showcase facilities of zero-discharge established at an oil mill.

2. Viability of business model is verified through the proposed zero-discharge and creation of new
industry from surplus biomass and excess energy.

3. The innovative research is pursued on the effective utilisation of palm biomass and energy for the
reduction of environmental burden caused by palm oil processing.

4. Validity of business model and the research results are shared extensively and recognised within the
Sabah Government and domestic/international investors and firms.

(4) Inputs (as of Mid-term Review)

Japanese side:

- Experts: 1 long-term, 11 short-term

- Trainees received: 10

- Equipment: RM 4,350,790 in total (Approx. 131 million yen)

- Local Cost: RM 212,620 in total (Approx. 6.8 million yen)

Malaysian side:

- Counterpart: Approx. 26

- Land and facilities: Office space, other necessary office facilities and equipment at UPM and
UMS each

- Local Cost: RM 1.2 million in total (RM 3 million for 4 years)
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2. Outline of the Mid-term Review Team

Review
Team Name Job Title Occupation
Mr. Kei Jinnai Leader Director, Natural Environment Team 1, Forestry
and Nature Conservation Group, Global
Environment Dept., JICA
Ms. Misa Kemmiya Cooperation | Acting Director, Natural Environment Team 1,
Planning Forestry and Nature Conservation Group, Global
Environment Dept., JICA
Ms. Sawa Hasegawa Evaluation | Principal Consultant, Project Management Dept.,
Analysis OPMAC Corporation
Mr. Masayuki Kamimoto | SATREPS | Assistant to the President, Hirosaki University
Evaluation
Mr. Keisuke Kousaka SATREPS | Senior Associate Research Supervisor,
Evaluation | Japan Science and Technology Agency
Period of Evaluation: 2 November to 20 November, 2015 Type of Study: Mid-term Review

3. Summary of Mid-term Review Results

3-1 Progress of the Project

Inputs from both the Japanese and Malaysian sides have been provided as planned. The implementation
of activities for Output 1 has been considerably delayed and Output 2 has been subsequently delayed since

these activities are to be implemented based on the results of Output 1. The activities for Output 3 and

Output 4 have been implemented as planned.

(1) Achievement of Outputs
1) Output 1

The achievement level as of the Mid-term Review: low

2) Output 2
The achievement level as of the Mid-term Review: to be implemented

3) Output 3

construction work of the pilot plant

The activities for Output 1 such as establishment of pilot plant and implementation of
zero-discharge experiment have been delayed in general due to the unexpected change of location

of palm oil mill where the pilot plant are to be established as well as delayed start of building

The full scale activities on Output 2 will be conducted from next year of 2016 so that the results

of indicators have not been obtained at the time of Mid-term Review.




The achievement level as of the Mid-term Review: reasonable

There are main four researches dealt with Output 3 and each research is in progress so that Output

3 is expected to be achieved by the end of the project.

4) Output 4
The achievement level as of the Mid-term Review: reasonable

3 indicators for Output 4 are in progress and expected to be achieved by the end of the project.

(2) Prospect for achieving Project Purpose

The achievement level as of the Mid-term Review: in progress

The achievement of Indicator 3 and Indicator 4 out of 4 indicators is in progress and expected to
be achieved by the end of the project. The achievement of Indicator 1 and Indicator 2 will be
realized based on the achievement of Indicator 3 and Indicator 4 and it is important to achieve

these indicators in order to achieve the Project Purpose in the end.

3-2 Summary of Evaluation Results

(1) Relevance (moderately high)

The project is consistent with the Malaysian national development plan “10th Malaysia Plan” as
well as the Sabah state’s development plan “Direction of Sabah State Development and
Advancement” and “Sabah’s Strategic Long Term Action Plan.”

The project meets the development needs of both federal and Sabah state governments.

The project is consistent with Japan’s ODA policy.

The project design/approach has relatively unfavourable influences on the efficient project

implementation (efficiency) and the achievement of Overall Goal (impact).

(2) Effectiveness (moderate)

It is important for the project to achieve the creation of business model based on the technologies
and researches developed by the project in order to achieve the Project Purpose. The effectiveness
of the project as well as the achievement of Project Purpose will be realized with a successful
accomplishment of zero-discharge experiment at the pilot plant and development of viable

business model based on the results of experimentation.

(3) Efficiency (relatively low)

While inputs have been provided as planned, the implementation of activities for Output 1 and
Output 2 has been delayed compared to the original plan mainly due to the delayed establishment
of pilot plant so that the current produced levels of Output 1 is not reasonable as of the Mid-term

Review. However, the acceleration of the activities for output 2 may imporve efficiency during the
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latter period of the project.

- The new pilot site of Keningau causes relatively high consumption of time and cost due to a hard
accessibility to the site as far as a perspective of efficiency is concerned. However, given
inevitable security reason, the selection of the site and milll was appropriatre since there were no
other options in that area.

(4) Impact (moderate)

- Although it is difficult to project the future achievement of Overall Goal at the time of Mid-term
Review, the prospect to achieve it within three to five years after the completion of the project is
relatively low based on the current project objective, namely Project Purpose.

- The present Overall Goal loses touch with the Project Purpose and it would be difficult to achieve
the Overall Goal even if the project successfully achieves its purpose so that it is better to change
the Overall Goal in a more appropriate expression.

- There has been no serious report of any negative impact of the project in terms of the
environmental and social aspects so far and it is unlikely that any negative impact of the project

will emerge in the remaining project period.

(5) Sustainability (moderately high)

- Concerning the policy and institutional aspects, both the federal and Sabah state governments will
continue to support the sustainable development of palm oil industry as well as biodiversity
conservation in Malaysia since they are both important policies in the country.

- Concerning the organizational aspect, the project members mostly consist of academic staff of
UPM and UMS and it is certain that they will continue their researches even after the project so
that it is not necessary for them to establish a specific organizational system in order to continue
their researches.

- Concerning the financial aspect, the continuation of researches can be sustained during the project
period with a good financial condition and technologies to be adopted by companies in the future
can be another fund for the continuation of researches.

- Concerning the technical aspect, the research members have enough skills to continue their
researches in charge and currently no specific technical problem in doing their researches. The
human resource development for continuing the researches on effective use of oil palm biomass

and biodiversity in the future have been successfully made in the project.

3-3 Factors that promoted/inhibited realization of effects
(1) Promoting factors

1) Factors concerning Planning




- None
2) Factors concerning Implementation Process

- Preceding researches on the utilization of oil palm biomass before the project

(2) Inhibiting factors
1) Factors concerning Planning
- Unfavourable influences on the efficicent project implementation and the achievement of
Overall Goal by the project design/approach
2) Factors concerning Implementation Process
- Unfavourable security situation in the original pilot site
- Delay in start of building construction work of the pilot plant due to a lack of part of data and

information necessary for the detailed design

3-4 Conclusion

Based on the findings of Mid-term Review, it is concluded that the project has been basically

implemented as planned although the implementation of some project activities has been delayed due to the

unexpected change of pilot site caused by the unfavorable security situation at the originally planned pilot

site. The full-scale operation for the zero-discharge experiment at the new pilot site is to be conducted from

next month, December 2015, so it is necessary for the project members to accelerate their activities on the

operation as well as the development of business model based on the results of operation in the remaining

project period.

3-5 Recommendations

(1) Urgent assignment of an assistant in charge of monitoring of pilot plant for the zero-discharge
experiment including allocation of UPM researchers and students

(2) Assignment of a professional personnel in charge of the cost benefit analysis and development of
model business investment plans for the zero-discharge business model

(3) Holding informal meetings among research members including Malaysian and Japanese sides

(4) Making the future management plan on the pilot plant at the Keningau Palm Oil Mill

(5) Revision of PDM

3-6 Lessons Learned

(1) Reconsideration of methods of management, administration and evaluation for SATREPS projects.
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