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Green economy is promoted in the palm oil industry of 
Malaysia, which will contribute to biodiversity recovery through 
zero-discharge technologies in relevant areas in Sabah 
including inabatangan  

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  Cost-benefit analysis of business models utilizing technologies based 
on the Project is carried out by the initiative of investors for potential 
commercialization  
 At least one business model is adopted in at least 1 palm oil mill by the  
initiative of investors  
 Policy discussions based on the results from the Project are started by 
relevant authorities in Sabah, Malaysia  

Questionnaire survey to the firms in 
palm oil industry 

Minutes of discussions 

  
 

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  

1  At least  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  
 At least 0 research articles are prepared on the related subjects/ topics 
and published  

 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  

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

The security in Sabah remains 
stable  

 
 

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

1-  io-composite, charcoal and compost are produced from the excess 
biomass  

1-  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

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 
SD EC  
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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 

 Interview survey to the firms and 
investors 

Report indicating the trial 
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Output  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  

-1 A baseline survey report is produced  
-2 Sampling sites are decided to investigate the effect of our 

zero-discharge (recycled water) on the biodiversity  
-  The effect of zero-discharge (recycled water) on the bio-diversity 

recovery is evaluated scientifically  
-  The effect of superheated steam is confirmed for the production of nano 

fibers to be used in nano bio-composites  
-  The control of nano-interface between palm biomass fibers and mother 

plastics by gas-phase polymerization is confirmed  
-  A master batch of nano bio-composite is provided  
-7 A nano bio-composite with nano-space ( 100nm) and higher intensity 

( 0  and up) than commodity plastics is provided(Melt Flow Index )
-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  
-  A production method for nano-cellulose fibers is proposed  
-10 The saccharification efficiency from palm biomass more than 80  is 

confirmed  
-11 io-charcoal with Calorific Value of 20MJ/kg and compost at NP  of 

are produced from palm biomass

 aseline survey report 
Pollution monitoring reports 
Papers and patents 

 

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

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

-2 At least 100 organisations/ agencies in total participate in such events  
-  The events are exposed to mass media  

Project reports 
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. 
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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-  Construct and set the facilities 
1-  Prepare manuals for the establishment and operations of the showcase 

facilities and monitor its application 
1-  Operate the facilities 
1-  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 

       
   

 - ong-term expert 
 Project Coordinator 

-Short-term experts 
 Chief Advisor 
 Chemical Engineering 
 Applied Microbiology 
 Organic Chemistry 
 Ecology 
 Other specific fields 

 
   

-Showcase facilities for zero-discharge and the installation 
-A project vehicle 
- aboratory equipment for UPM and UMS 

 
   

 
   

   
  

 
     

   
 

 
    

    
  

 
     

   
 

 
   
 

 
   

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

 
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-  Validate profitability of business models with related firms and 

organizations  
2-  Prepare and revise model business proposals and model investment 

plan  
2-  Study reduction on G G emissions from the showcase facilities 

－
70

－



Output  
-1 Form a joint research team and research methods 
-2 Conduct baseline survey on the biodiversity and ecology of aquatic 

system affected by palm oil mills  
-  Monitor regularly on water quality and analyze the monitoring results and 

prepare monitoring reports  
-  Investigate influences of palm oil mills to the biodiversity  
- -1 Correlation between water quality and microbial diversity 
- -2 Chemical and microbiological properties of the final waste water 

-  Conduct various basic research and consider for implementation 
regarding the effective utilisation of surplus biomass and waste water/ 
hot steam  
- -1 Research on the quality improvement of compost from palm 

biomass  identification of useful bacteria using a next generation 
DNA sequencer 

- -2 R D for pretreatment, saccharification and value-added material 
production technology from EF  and mesocarp fibre 

- -  Research on carbonisation and energy generation using 
amasen-oven system 

-  Produce and provide samples of bio-plastic materials to private firms 
using nano-technology 
- -1 R D for nano-fibre production technology from EF  and mesocarp 

fibre, and providing samples for enterprises  R D for 
cellulose-nano-fiber material production 

- -2 asic research on production technology of nano-composite with 
nano-space and higher intensity than commodity plastics using the 
nano-interface technology/ superheat steam treatment technology, 
and production of the master batch  Provision of io-composite of 
equal or better quality than base material with reduced price 

   

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

model, model investment plan and research results  
-2 Discuss regularly with SD EC and other related projects for possible 

collaboration  
-  Cooperate with SD EC for capacity development of local government 

and for utilization of developed technologies 
-  Implement publicity through mass media 
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Green economy is promoted in the palm oil industry of 
Malaysia, which will contribute to biodiversity recovery through 
zero-discharge technologies in relevant areas in Sabah 
including inabatangan  

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  Cost-benefit analysis of business models utilizing technologies based 
on the Project is carried out by the initiative of investors for potential 
commercialization  
 At least one business model is adopted in at least 1 palm oil mill by the  
initiative of investors  
 Policy discussions based on the results from the Project are started by 
relevant authorities in Sabah, Malaysia  

Questionnaire survey to the firms in 
palm oil industry 

Minutes of discussions 

  
 

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  

1  At least  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  
 At least 0 research articles are prepared on the related subjects/ topics 
and published  

 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  

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

The security in Sabah remains 
stable  

 
 

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

1-  io-composite, charcoal and compost are produced from the excess 
biomass  

1-  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

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 
SD EC  
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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 

 Interview survey to the firms and 
investors 

Report indicating the trial 
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Output  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  

-1 A baseline survey report is produced  
-2 Sampling sites are decided to investigate the effect of our 

zero-discharge (recycled water) on the biodiversity  
-  The effect of zero-discharge (recycled water) on the bio-diversity 

recovery is evaluated scientifically  
-  The effect of superheated steam is confirmed for the production of nano 

fibers to be used in nano bio-composites  
-  The control of nano-interface between palm biomass fibers and mother 

plastics by gas-phase polymerization is confirmed  
-  A master batch of nano bio-composite is provided  
-7 A nano bio-composite with nano-space ( 100nm) and higher intensity 

( 0  and up) than commodity plastics is provided(Melt Flow Index )
-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  
-  A production method for nano-cellulose fibers is proposed  
-10 The saccharification efficiency from palm biomass more than 80  is 

confirmed  
-11 io-charcoal with Calorific Value of 20MJ/kg and compost at NP  of 

are produced from palm biomass

 aseline survey report 
Pollution monitoring reports 
Papers and patents 

 

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

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

-2 At least 100 organisations/ agencies in total participate in such events  
-  The events are exposed to mass media  

Project reports 
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. 
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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-  Construct and set the facilities 
1-  Prepare manuals for the establishment and operations of the showcase 

facilities and monitor its application 
1-  Operate the facilities 
1-  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 

       
   

 - ong-term expert 
 Project Coordinator 

-Short-term experts 
 Chief Advisor 
 Chemical Engineering 
 Applied Microbiology 
 Organic Chemistry 
 Ecology 
 Other specific fields 

 
   

-Showcase facilities for zero-discharge and the installation 
-A project vehicle 
- aboratory equipment for UPM and UMS 

 
   

 
   

   
  

 
     

   
 

 
    

    
  

 
     

   
 

 
   
 

 
   

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

 
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-  Validate profitability of business models with related firms and 

organizations  
2-  Prepare and revise model business proposals and model investment 

plan  
2-  Study reduction on G G emissions from the showcase facilities 
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Output  
-1 Form a joint research team and research methods 
-2 Conduct baseline survey on the biodiversity and ecology of aquatic 

system affected by palm oil mills  
-  Monitor regularly on water quality and analyze the monitoring results and 

prepare monitoring reports  
-  Investigate influences of palm oil mills to the biodiversity  
- -1 Correlation between water quality and microbial diversity 
- -2 Chemical and microbiological properties of the final waste water 

-  Conduct various basic research and consider for implementation 
regarding the effective utilisation of surplus biomass and waste water/ 
hot steam  
- -1 Research on the quality improvement of compost from palm 

biomass  identification of useful bacteria using a next generation 
DNA sequencer 

- -2 R D for pretreatment, saccharification and value-added material 
production technology from EF  and mesocarp fibre 

- -  Research on carbonisation and energy generation using 
amasen-oven system 

-  Produce and provide samples of bio-plastic materials to private firms 
using nano-technology 
- -1 R D for nano-fibre production technology from EF  and mesocarp 

fibre, and providing samples for enterprises  R D for 
cellulose-nano-fiber material production 

- -2 asic research on production technology of nano-composite with 
nano-space and higher intensity than commodity plastics using the 
nano-interface technology/ superheat steam treatment technology, 
and production of the master batch  Provision of io-composite of 
equal or better quality than base material with reduced price 

   

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

model, model investment plan and research results  
-2 Discuss regularly with SD EC and other related projects for possible 

collaboration  
-  Cooperate with SD EC for capacity development of local government 

and for utilization of developed technologies 
-  Implement publicity through mass media 
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    May 18, 2017

Main points Specific Questions

- Prospect of achieving
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

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-  The excess energy, biomass, hot steam and
methane gas are available for effective utilisation
1-  io-composite, charcoal and compost are
produced from the excess biomass
1-  Discharged water from the showcase facilities is
fully recycled

-
-
-

Operational records
Project reports, articles
Opinions

-
-
-
-

Document review
Questionnaire
Interview
Observation

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

-

-
-

The business model and model investment
plan
Project reports, articles
Opinions

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

-1 A baseline survey report is produced
-2 Sampling sites are decided to investigate the

effect of our zero-discharge (recycled water) on the
biodiversity
-  The effect of zero-discharge (recycled water) on

the bio-diversity recovery is evaluated scientifically
-  The effect of superheated steam is confirmed

for the production of nano fibres to be used in nano
bio-composites
-  The control of nano-interface between palm

biomass fibres and mother plastics by gas-phase
polymerization is confirmed
-  A master batch of nano bio-composite is

provided
-7 A nano bio-composite with nano-space

( 100nm) and higher intensity ( 0  and up) than
commodity plastics is provided(Melt Flow Index )
-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
-  A production method for nano-cellulose fibres is

proposed
-10 The saccharification efficiency from palm

biomass more than 80  is confirmed
-11 io-charcoal with Calorific Value of 20MJ/kg

and compost at NP  of  are produced from palm
biomass

-
-
-

aseline survey report
Pollution monitoring reports
Project reports, articles
Opinions

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

-1 Workshops, seminars and trade fairs are
organised regarding the business model and
research results at least twice a year
-2 At least 100 organisations/ agencies in total

participate in such events
-  The events are exposed to mass media

Project reports
Records of mass media

Experts
UPM,UMS

POM

-
-
-

                

Method for data
collection

Items to be checked Necessary information /data

Achievement/Performance

Objectively Verifiable Indicators
 (Criteria /Method for assessment)

Information
Sources
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    May 18, 2017

Main points Specific Questions

                

Method for data
collection

Items to be checked Necessary information /dataObjectively Verifiable Indicators
 (Criteria /Method for assessment)

Information
Sources

- Progress/Schedule - Whether the activities have been carried
out as planned

- Compare the original plan with the actual
implementation

-
-

- What were the reasons for delay and what
measures have been taken to catch up for
delay

- Check the reasons and measures for the delay

- Monitoring - ow the project progress is monitored -
- Whether the monitoring system of the

project is appropriate and effective
- Whether the results of monitoring have

been reflected to the project management
- Communication among

related parties and
personnel

- Whether communication 1) between
Malaysian and Japanese researchers and
2) among Japanese researchers have
been established well to manage the

j t

- Check the degree of communication, and its means
and frequency if necessary

-
-

Opinions
Project reports

- Participation of
Malaysian side

-

-

Degree of participation in management by
the responsible persons
Attitude of C/Ps

-

-

The extent to which a project manager and a chief
advisor have participated in project management
Whether C/Ps are collaborative and self-motivated
towards the project activities

-
-
-

Meeting records
Opinions
Project reports

Document review
Questionnaire
Interview

Implementation Process

Check the means and frequency of the project
monitoring

Project reports
Opinions

-
-

Project reports
Opinions

Experts
UPM,UMS

-
-

-
-
-
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   May 18, 2017

Main points Specific Questions

Relevance
- Consistency with

development and nature
conservation policies and
plans in Malaysia

- Whether the project is still in line with national
policies/plans related to development and
nature (esp  biodiversity) conservation

- Whether the project is in line with
a  development policies (e g  11th Malaysia Plan)
b  nature/biodiversity conservation policies (e g
National iomass Strategy 2020)

- Policy papers - Malaysian
central/local
government

-
-

Document review
(Interview)

- Consistency with
Japanese policy

-

-

Whether nature conservation is prioritized in
Japanese assistance policy
Whether the project is in line with JICA's
thematic guideline on nature conservation

- Whether the project is still in line with
a  the Japanese Country Assistance Policy for
Malaysia/ Rolling Plan for Malaysia
b  JICA's thematic guideline on nature conservation

-

-

Country
Assistance Policy
Guideline on
nature

ti

-
-

MOFA
JICA

- Document review

- Meeting with the needs of
target groups/beneficiaries

- Whether the project purpose still meets the
needs of C/Ps

-

-

Whether the mandate and needs of C/Ps remain
unchanged
Whether there is no institutional change which have
affected the relevance

-

-
-

Annual reports of
C/Ps
Project reports
Opinions

- UPM,UMS -
-
-

Document review
Questionnaire
(Interview)

- Probability of achieving the
Project Purpose

- Whether 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

1  At least  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 

 At least 0 research articles are prepared on the
related subjects/ topics and published

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

-
-
-

Opinions
Articles
Project reports

-
-
-

Experts
UPM,UMS
Companies

-
-
-

Document review
Interview
Questionnaire

- Contribution of the Outputs
to the Project Purpose

- Whether all Outputs which are required to
achieve the Project Purpose are listed in the
PDM

-
-

The logic of PDM (Project purpose/Outputs)
Whether any other outputs which are not specified
in the PDM are necessary to achieve the Project
Purpose

-
-
-

Opinions
PDM
Project reports

-
-

Experts
UPM,UMS

-
-
-

Document review
Interview
Questionnaire

- Follow-up of the
recommendations made at
the mid-term review

- Whether an assistant in charge of monitoring
of the pilot plant was urgently assigned for the
zero-discharge

- The assignment of human resources in charge of
monitoring of the pilot plant

-
-
-

 OpinionsProject re -
-

Experts
UPM, UMS

-
-
-

Document review
Interview
Questionnaire

- Whether a professional personnel in charge of
the cost benefit analysis and development of
model business investment plans for the zero-
discharge business model was assigned

- The implementation status of the cost benefit
analysis and development of model business
investment plans

- Whether informal meetings among research
members including Malaysian and Japanese
sides were held

- The implementation status of informal meetings

                

Items to be checked Necessary
information /data

Method for data
collection

Objectively Verifiable Indicators
(Criteria /Method for assessment)

Information
Sources

Effectiveness
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   May 18, 2017

Main points Specific Questions

                

Items to be checked Necessary
information /data

Method for data
collection

Objectively Verifiable Indicators
(Criteria /Method for assessment)

Information
Sources

- Whether the future management plan on the
pilot plant at the eningau Palm Oil Mill was

- The implementation status of developing the future
management plan

- Whether PDM was revised - The same as left mentioned
- Promoting / hampering

factors
- Whether the important assumption affected

the project achievement
- Whether palm oil plantations do not expand or

degrade drastically during and after the Project

- Whether there are/were any factors affecting
the achievement of the Project Purpose

- The same as left mentioned

- Generation of Outputs - Whether all activities have been sufficient to
generate the Outputs as planned

-
-

The logic of PDM (Output/activities)
The progress of activities and status of Outputs (
Implementation Process)

-
-

Project reports
PDM

-
-
-

Document review
Questionnaire
Interview

- Conversion of the input to
the outputs

- Whether the timing, quantity and quality of
inputs was appropriate to generate the
Outputs

- Check if the inputs were appropriate in terms of
(a) Dispatch of Japanese experts
(b) Provision of machinery and equipment
(c) ocal Operational costs
(d) C/P training in Japan
(e) udget disbursement of C/P
(f) Assignment of C/P personnel
(g) Other inputs by C/P

-

-
-

Summary of
inputs
Opinions
Project reports

- Promoting / hampering
factors

- Whether the important assumptions affected
the project achievement

- Whether there are no major negative changes in
the policy/ economic environments surrounding the
palm oil industry in Sabah and Malaysia

-
-

- Whether close collaboration continues with other
related projects as SD EC

- Whether other external factors influenced
converting inputs to outputs

- The same as left mentioned

- Probability of achieving the
Overall Goal

- Whether 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

inabatangan

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

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

-
-

Opinions
Project reports

Experts
UPM,UMS
Companies
Governmental
organizations

-
-
-

Document review
Questionnaire
Interview

Opinions
Project reports

-
-

Opinions
Project reports

Efficiency

Impact
-
-
-
-

Interview
Document review

-
-

Experts
UPM,UMS

POM

-
-
-

Experts
UPM,UMS
Governmental
organizations

POM

-
-
-

-
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Main points Specific Questions

                

Items to be checked Necessary
information /data

Method for data
collection

Objectively Verifiable Indicators
(Criteria /Method for assessment)

Information
Sources

- Ongoing/possible
collaborations with other
donors and projects

-

-

Whether there are any ongoing/possible
collaborations with multi/bi-lateral development
partners and other projects by JICA
If any, whether there are any impacts of the
collaboration

- The collaboration with other JICA projects and
other donors and any impacts of the collaboration

-
-

Opinions
Project reports

-
-

Experts
UPM,UMS

-
-
-

Document review
Questionnaire
Interview

- Other expected and
unexpected impacts

- Whether there are other impacts
(positive/negative) generated by the project
implementation

- Impacts on government policies/ programmes,
organizations, groups, the environment and any
other impacts

-
-

Project reports
Opinions

-
-
-

Experts
UPM,UMS
Governmental
organizations

-
-
-

Document review
Questionnaire
Interview

- Institutional/political
aspects

-

-

Whether the government will keep putting the
priorities on nature conservation
Whether there is a need to have a MOU or any
framework to continue the research activities

-
-

The government policy or plan
MOU or any other framework

-

-
-

Policy or plan
paper
Opinions
Project reports

-

-
-

Governmental
organizations
Experts
UPM,UMS

-
-
-

Document review
Questionnaire
Interview

- Financial aspects - Whether C/Ps will have sufficient budget to
continue the activities after the project duration

-

-

The budget for the last three years and a coming
year if possible
External financing from donors and private sectors

-

-

C/Ps' Annual
reports
Opinions

- UPM, UMS -
-
-

Document review
Questionnaire
Interview

- Organizational aspects - Whether C/Ps will have sufficient capacity of
pursuing relevant research activities to keep
project effects after the project completion

-
-
-

Ownership of C/Ps
Allocation of researchers
Retention of researchers

-
-
-

C/P list
Opinions
Project reports

- UPM, UMS -
-
-

Document review
Questionnaire
Interview

- Technical aspects - Whether the skills/techniques of C/Ps which
the project enhanced are and will be shared
amongst and further enhanced by C/Ps

-
-
-

Results of training in Japan
Number of training and participants
Training opportunities and update of expertise/
knowledge

-
-

Experts
UPM,UMS

-
-
-
-

Interview
Questionnaire
Document review
Observation

- Whether the machinery and equipment
provided by the Project is likely to be
maintained appropriately

-

-
-

Current practice of maintenance of the machines
provided for this project and past ones
Plan of maintenance
Availability of operation and maintenance manuals

Opinions
Plan
Project reports
Manuals

-
-
-
-

Sustainability
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Main points Specific Questions

Relevance
- Consistency with

development and nature
conservation policies and
plans in Malaysia

- Whether the project is still in line with national
policies/plans related to development and
nature (esp  biodiversity) conservation

- Whether the project is in line with
a  development policies (e g  11th Malaysia Plan)
b  nature/biodiversity conservation policies (e g
National iomass Strategy 2020)

- Policy papers - Malaysian
central/local
government

-
-

Document review
(Interview)

- Consistency with
Japanese policy

-

-

Whether nature conservation is prioritized in
Japanese assistance policy
Whether the project is in line with JICA's
thematic guideline on nature conservation

- Whether the project is still in line with
a  the Japanese Country Assistance Policy for
Malaysia/ Rolling Plan for Malaysia
b  JICA's thematic guideline on nature conservation

-

-

Country
Assistance Policy
Guideline on
nature

ti

-
-

MOFA
JICA

- Document review

- Meeting with the needs of
target groups/beneficiaries

- Whether the project purpose still meets the
needs of C/Ps

-

-

Whether the mandate and needs of C/Ps remain
unchanged
Whether there is no institutional change which have
affected the relevance

-

-
-

Annual reports of
C/Ps
Project reports
Opinions

- UPM,UMS -
-
-

Document review
Questionnaire
(Interview)

- Probability of achieving the
Project Purpose

- Whether 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

1  At least  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 

 At least 0 research articles are prepared on the
related subjects/ topics and published

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

-
-
-

Opinions
Articles
Project reports

-
-
-

Experts
UPM,UMS
Companies

-
-
-

Document review
Interview
Questionnaire

- Contribution of the Outputs
to the Project Purpose

- Whether all Outputs which are required to
achieve the Project Purpose are listed in the
PDM

-
-

The logic of PDM (Project purpose/Outputs)
Whether any other outputs which are not specified
in the PDM are necessary to achieve the Project
Purpose

-
-
-

Opinions
PDM
Project reports

-
-

Experts
UPM,UMS

-
-
-

Document review
Interview
Questionnaire

- Follow-up of the
recommendations made at
the mid-term review

- Whether an assistant in charge of monitoring
of the pilot plant was urgently assigned for the
zero-discharge

- The assignment of human resources in charge of
monitoring of the pilot plant

-
-
-

 OpinionsProject re -
-

Experts
UPM, UMS

-
-
-

Document review
Interview
Questionnaire

- Whether a professional personnel in charge of
the cost benefit analysis and development of
model business investment plans for the zero-
discharge business model was assigned

- The implementation status of the cost benefit
analysis and development of model business
investment plans

- Whether informal meetings among research
members including Malaysian and Japanese
sides were held

- The implementation status of informal meetings

                

Items to be checked Necessary
information /data

Method for data
collection

Objectively Verifiable Indicators
(Criteria /Method for assessment)

Information
Sources

Effectiveness
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Main points Specific Questions
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information /data

Method for data
collection

Objectively Verifiable Indicators
(Criteria /Method for assessment)

Information
Sources

- Whether the future management plan on the
pilot plant at the eningau Palm Oil Mill was

- The implementation status of developing the future
management plan

- Whether PDM was revised - The same as left mentioned
- Promoting / hampering

factors
- Whether the important assumption affected

the project achievement
- Whether palm oil plantations do not expand or

degrade drastically during and after the Project

- Whether there are/were any factors affecting
the achievement of the Project Purpose

- The same as left mentioned

- Generation of Outputs - Whether all activities have been sufficient to
generate the Outputs as planned

-
-

The logic of PDM (Output/activities)
The progress of activities and status of Outputs (
Implementation Process)

-
-

Project reports
PDM

-
-
-

Document review
Questionnaire
Interview

- Conversion of the input to
the outputs

- Whether the timing, quantity and quality of
inputs was appropriate to generate the
Outputs

- Check if the inputs were appropriate in terms of
(a) Dispatch of Japanese experts
(b) Provision of machinery and equipment
(c) ocal Operational costs
(d) C/P training in Japan
(e) udget disbursement of C/P
(f) Assignment of C/P personnel
(g) Other inputs by C/P

-

-
-

Summary of
inputs
Opinions
Project reports

- Promoting / hampering
factors

- Whether the important assumptions affected
the project achievement

- Whether there are no major negative changes in
the policy/ economic environments surrounding the
palm oil industry in Sabah and Malaysia

-
-

- Whether close collaboration continues with other
related projects as SD EC

- Whether other external factors influenced
converting inputs to outputs

- The same as left mentioned

- Probability of achieving the
Overall Goal

- Whether 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

inabatangan

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

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

-
-

Opinions
Project reports

Experts
UPM,UMS
Companies
Governmental
organizations

-
-
-

Document review
Questionnaire
Interview

Opinions
Project reports

-
-

Opinions
Project reports

Efficiency

Impact
-
-
-
-

Interview
Document review

-
-

Experts
UPM,UMS

POM

-
-
-

Experts
UPM,UMS
Governmental
organizations
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-
-
-

-
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Main points Specific Questions

                

Items to be checked Necessary
information /data

Method for data
collection

Objectively Verifiable Indicators
(Criteria /Method for assessment)

Information
Sources

- Ongoing/possible
collaborations with other
donors and projects

-

-

Whether there are any ongoing/possible
collaborations with multi/bi-lateral development
partners and other projects by JICA
If any, whether there are any impacts of the
collaboration

- The collaboration with other JICA projects and
other donors and any impacts of the collaboration

-
-

Opinions
Project reports

-
-

Experts
UPM,UMS

-
-
-

Document review
Questionnaire
Interview

- Other expected and
unexpected impacts

- Whether there are other impacts
(positive/negative) generated by the project
implementation

- Impacts on government policies/ programmes,
organizations, groups, the environment and any
other impacts

-
-

Project reports
Opinions

-
-
-

Experts
UPM,UMS
Governmental
organizations

-
-
-

Document review
Questionnaire
Interview

- Institutional/political
aspects

-

-

Whether the government will keep putting the
priorities on nature conservation
Whether there is a need to have a MOU or any
framework to continue the research activities

-
-

The government policy or plan
MOU or any other framework

-

-
-

Policy or plan
paper
Opinions
Project reports

-

-
-

Governmental
organizations
Experts
UPM,UMS

-
-
-

Document review
Questionnaire
Interview

- Financial aspects - Whether C/Ps will have sufficient budget to
continue the activities after the project duration

-

-

The budget for the last three years and a coming
year if possible
External financing from donors and private sectors

-

-

C/Ps' Annual
reports
Opinions

- UPM, UMS -
-
-

Document review
Questionnaire
Interview

- Organizational aspects - Whether C/Ps will have sufficient capacity of
pursuing relevant research activities to keep
project effects after the project completion

-
-
-

Ownership of C/Ps
Allocation of researchers
Retention of researchers

-
-
-

C/P list
Opinions
Project reports

- UPM, UMS -
-
-

Document review
Questionnaire
Interview

- Technical aspects - Whether the skills/techniques of C/Ps which
the project enhanced are and will be shared
amongst and further enhanced by C/Ps

-
-
-

Results of training in Japan
Number of training and participants
Training opportunities and update of expertise/
knowledge

-
-

Experts
UPM,UMS

-
-
-
-

Interview
Questionnaire
Document review
Observation

- Whether the machinery and equipment
provided by the Project is likely to be
maintained appropriately

-

-
-

Current practice of maintenance of the machines
provided for this project and past ones
Plan of maintenance
Availability of operation and maintenance manuals

Opinions
Plan
Project reports
Manuals

-
-
-
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Sustainability
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