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Project Detail

Project Title:

Country:
Duration:
Budget:
Objectives:

Capacity Building on Circular Economy, Resource and Energy Efficiency for
Productivity and Sustainability of Cassava Chain to High Value Products:
Cassava Root, Native Starch, and Biogas in Mekong Countries (CCC)
Cambodia, Lao PDR, Myanmar, Vietnam and Thailand (CLMVT)

2.5 years (1 July 2020 - 31 December 2022)

394,005 USD

oTo strengthen and sustain the development of the To strengthen the skills and mobility of the
CLMVT region's cassava industry by knowledge and CLMVT participants through an exchange of
technology transfer and research and industrial work knowledge and experience via 3 training courses

cooperation
Executing agency:

Partner:

(cassava cultivation, cassava starch production,
and cassava waste management )
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Global: 304 Mt

Cassava Industry Status
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Ref. Krungsri Research, Industry Outlook 2020-2022 : Cassava Industry, 2020
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Gaps Exist in Cassava Value Chain in the
CLMVT Region

ooooo
.....

T KM
soTec! KM

memsert NS T DR

Lack of
strengthening the
cassava value
chain through
networking at the
regional and
international levels

Lack of knowledge
of new cultivation
methods, ways to
combat disease
and access to
improved varieties

Lack of investment
in product-specific
cassava cultivation,
i.e., starch, energy
and resources
efficiency and zero
waste discharge

J\

Lack of knowledge
of modern
innovation and
technical
improvements in
cassava starch
industry

Network & Collaboration, Knowledge & Technology Transfer, Capacity Building, Industrial Standard

J\

J\

Lack of awareness
of envi ronm'ental
and health issue
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Ref. Interview the experts from cassava value chain, November 2020 — April 2021
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Excellent Center of Waste Utilization and
Management (ECoWaste)

About ECoWaste

ECoWaste has been established since 1986 as Biogas Laboratory. It is
a Collaborative Research Center between King Mongkut’s
University of Technology Thonburi (KMUTT) and National Center
for Genetic Engineering and Biotechnology (BIOTEC), under
Ministry of Higher Education, Science, Research and Innovation

Mission

R&D on high-rate anaerobic digestion processes and biogas
technology to treat and utilize wastes from agro- and food
industries and animal farms for renewable energy production
and environmental benefits

Resources
Used

Qﬁciencv 4 Zero Waste

Industry & Research Group

- 3 research thematic groups: (1) Microbial & Biochemical
\Energy Research (2) Biogas Reactor & Process (3) Zero Waste &

Security y Resource Use Efficiency

| Waste - 1Technical Service and Training Unit

Utilization

& Biogas
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SUSTAINABLE
DEVELOPMENT

GOALS

CLEAN WATER
AND SANITATION

DECENT WORK AND
ECONOMIC GROWTH

Sustainable Cassava Starch Industry

R&D Framework

"0 Reducing water usage and
improving wastewater treatment
and management for the most
efficient use of water

O Reducing energy and resource

consumption and increasing
production efficiency of renewable

energy (biogas) in production
process
~

" O Upgrading technology and )

innovation and increasing resource
and energy use efficiency
Encouraging entrepreneurship
development

Optimizing resource & energy for
environmentally friendly process
Providing R&D support for value-
added product development

Reducing waste from production
process e.g., starch loss

Supporting private sector to conduct
industrial benchmarking

A

Efficiency improvement/ Waste reduction / Energy efficiency

Human Resource Development

Know-how & Knowledge transfer Setup industrial

technology for industry and standard (STD) +
strengthening foreign country Networking
(R&D) (HRD) (NWCB)
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Zero Waste
Industry &

(b Circular
economy

. . Disposal :
Sustainable production & ‘

consumption

Energy
Security

Waste
Utilization
\ & Biogas

Maximum
Conservation of
Resources
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Project Highlight
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Capacity Building

i 3]
67“11 sioTEC Capacity Buildin Capacity Building on Circular
. - Productivity and Process Economy, Resource and Energy
Capacity Building Efficiency Improvement of Efficiency for Productivity and I T @
Capacity Bqulrjg on Energy Tapioca Starch Industry Sustainability of Cassava Chain to : ’
and Resource Efficiency for Thai  though the Capability Building High Value Products: Cassava | i soTec! %\
Research Native Starch Industry Curriculum Root, Native Starch, and Biogas in
Cassava starch (0.17 million USD, funded by (0.26 million USD, funded by Mekong Countries
research GIZ + 019 million USD, funded DIP + 0.10 million USD, funded (0.39 million USD, funded by
project by N§TDA) by NSTDA) MKGF)
2003 - present 2004 - 2009 2009 - 2011 BioTEC"

Capacity Buildin
fﬂl\% soTec” % @i@é Train-the-Trainer Program under
Implementation g€ = Lancang — Mekong Cooperation to
Capacity Building Implementation of Near Zero KM "miorec? Ay\, Enhance Production Capacity and
Starch Engineering Waste Concept for Improvement s People’s Livelihood by Improving the
and Process of Process Efficiency in Cassava Technology Transfer Value Chain for Cassava Cultivation
Optimization Starch Industry Overcoming Policy, Market and  and Application: Clean Cassava Chips,
(SEPO) Program (0.05 million USD, funded by Technological Barriers to Support Native Starch, Modified Starch,
(0.17 million USD, NSTDA) Technological Innovation and Ethanol and Biogas Production
funded by BIOTEC) South-South Technology Transfer:  (0.46 million USD, funded by LMC)

The Pilot Case of Ethanol
Production from Cassava
(1.33 million USD, funded by GEF)
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Project Component

(Cassava knowledge and\ (Manuals and toolkits A (Proiect lessons learnt ) (90 trained operators h
technology hub developed for the TT and cassava from CLMVT countries
established for (3 modules; cassava technology widely (30 participants/
disseminating and cultivation, starch, and distributed module, 6 participants
supporting the TT waste management) from each country)

Component 1 Component 3 Component 4

Enhancing industry network to provide sustainable support of cassava technology
Strengthening the capacity and skill of cassava value chain actors

8-

Strengthening the competitiveness of the cassava value chain in the region
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Project Management

Review and
Exploration

Exit Strategy

Review the current status of the
cassava value chain

Voice of customer survey

~

~

Project lesson learnt and cassava technology widely distributed
A-3: Lesson Learnt and closing ceremony

smenser st NS T DR

« National University of Laos (NUoL)

« Department of Agriculture, Ministry
of Agriculture and Forestry
Department of Energy Efficiency
and Promotion (DEEP), Ministry of
Energy and Mines

Food Industries
Research
nstitute (FIRI)

Thai Tapioca Develo
Institute (TTDI)
Kasetsart University.

Thai Tapioca Starch a

Association (TTSA)

Thai Biogas Trade Royal University of
Association Agriculture (RUA)
Energy Research and +  Institute of Technology

Development Institute
(ERDI) - Nakornping,
Chiang Mai University

of Cambodia (ITC)
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training due to the COVID-19 pandemic BLOOM’S TAXONOMY
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Online Tralnlng Create and set criteria for
. . participant selection
Learning Learning
Activities Activities ¥
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ﬁ@ Case study < “

Lecture

'i"[l » b= Review country status
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Group &9 ) VDO clip Online  onli Assignment Define need and barrier for
Q discussion 3ng- N oniine training adjustment
a e an E)Ln ) % lecture discussion
raining (La

Q&A Brainstorming
:'_ ﬁi\éﬂ. i @@ ﬁ [[% Ol"l ;I ; i r Conduct the training
i@@ nline R :

ouiz/ , presentation Training adjustment 1 AT
uiz I

Quiz/ Practical Presentation Implementation test Pract|ca| exam (liaison) Evaluate the traipipg
test exam es + VDO recording program and activity
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Project Update and Results
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Key project outputs

ASEAN Centre

- 5
()
(MED Thaitand Tapioca starch

Information hub and website

Project poster R
and brochure :

Conduct
project lesson
learnt

Organize
training
(Jul-Aug 22)

Development of
online learning * " MEKONG

materials
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Knowledge and Technology Hub

1 - help establish our Help us connect with
presence as a leading audience

cassava research

network/institute online Help build our
identity

Let us reach new
audience with various

* Promote our research/

works/ services Bekarav s
. Social
Website +  Establish our credibility Encourage Networking
www.asean interaé:tiogfs between Sites (SNSs)
- us and audience .
cassavainfo . provide key data s

ey > I TS ™ ASEAN Centre for Cassava R&D

ol L Lo Lo L L
400 i s

Tapioca Community

Thailand trade prevails despite barriers
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Publication on Website
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Event and Workshop Newsletter
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Trainees combine their new knowledge and skills with existing
knowledge to create something new.

A
6.{ Creating

r h

Curriculum Development

Trainees critically evaluate the results of their application,
defending their successes and deciding on future changes.

The trainees analyse the new ideas, comparing them to
previous learning

Now the trainees are ready to apply their learning
to a problem related to their work context

Sand

. Soil
———>Cleaning pgé‘

Next, trainees do cognitive tasks to help them
understand the information more deeply

2. Understanding

Cassava variety selection

First trainees need to remember the new

<—Soil preparation€- Treated water 1. Remembering

1

1

;

v I
Rasping < .
1

1

T

!
1 1
! T
! 1
I 1
' 1
! 1
: Stem cutting : : information
: v : : N Pulp Animal
L Stem planting - Extraction ! >;eec1‘ -
1 . ————————— rt . -
| < Iigation<! Waste. SR . ertilizen Need for Curntiu!um ﬁ urriculum Development
I N4 . V. water; ,” ) \\ Materials |dentified Team
' Pre-harvest handling< Herbicide/ ! Purification i > Fermentation ‘
I fertilizer . —— P T m
! v 1o Vi 1 ! v 1 A ',\ 1
. Havesting ' Drying ¢ - Biogas } Volunteer makes systematic
! ‘o Ny ‘ Training . dectsmns about
' M 1o ) v ey Y ‘ redesign
N Cassava root ——————\ Native cassava starch_» | Purification : as
. e - - L e e - i -’ " " ’
L v Vo v o v ! NS R ' necessary Learner Characteristics
Slicing / drying Pelletization Fermentation Modification . Power Generation ' ) .
| ——— Curriculum Materials Intended
I I Evaluations Out °
v H v . V . v : V . : utcomes
Cassava chip Cassava pallet Distillation Modified starch / . Electricity ‘
Value added product X 1 ———A————— Methods Content
v
Ethanol : 1 Evaluation
A /
Y~ -7 Pilot
Testing
i
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Training Module

Module 1:

Module 2: Module 3:
Cassava Cultivation

Starch Technology

- Cassava varieties and - Native cassava starch: - Wastewater and solid

characteristic production process concept waste treatment and
- Soil, water and nutrients and technology (root utilization
preparation, including the receiving, cleaning, rasping, . Biogas production
fertilizer and irrigation starch extraction, separation, concept and technology
- Cassava Mosaic Disease (CMD) dewatering, drying and . Affecting factor on biogas
- Weed, disease and pest packing) production efficiency
control, including biological - Utility system (e.g. boiler, . Technique for operation
control . water treatment system) and maintenance of
' Eaarr\\//gss,;[ilgg e (P! - Zero waste/Circular economy biogas S}'/stem
- Technology and innovation for concept - QlgelerifenE nEEitn Ehie
cassava cultivation e.g. smart - Benchmarking and KP!I safety
farm, agricultural machinery, - Best practice for starch - Systems of algae-
precision farming) industry based waste water
. Best practice for cassava - Chip, pellet and modified treatment
cultivation starch




Filming of Online Course VDOs for Training Module

T

L

Filming at cassava farm, starch & biogas plant Filming at Technology Promotion Association
(Thailand-Japan) MEKONG
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Online Training Model (Organize training on Jul-Aug 22)

Self-Learning via Online Class via

Course Orientation i
CU MOOC Zoom o.nllne
meeting

Online discussion,

Project Self-learning b
) g by Q2A

introduction VDO clips/ manual/

PPTs Follow up self-

. learnin
Module overview 9

Group

Lesson quiz . .
9 brainstorming

Training procedure
Experience sharing

Feedback and
question to
lecturer

Course Conclusion

Assignment
delivery

Lesson summary

Recommendation

Training evaluation

i
S
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Plans for exit strategies

National University of Laos (NUoL)
Department of Agriculture, Ministry of
Agriculture and Forestry

Department of Energy Efficiency and
Promotion (DEEP), Ministry of Energy and
Mines

Food Industries
Research Institute

Thai Tapioca Development
(TTDI)

Kasetsart University

Thai Tapioca Starch Association

Cambodia
(TTSA)
Thai Biogas Trade Association
Energy Research and Development * Royal University of Agriculture
Institute (ERDI) - Nakornping, (RUA)
Chiang Mai University - Institute of Technology of
Cambodia (ITC)

Plan for exit strategies
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Establish national
information hub (physical
hub/ website)

Adjust the training
curriculum to suit the
country

Translate the training
materials from English into
local language

Disseminate the training
materials via local training

Publish the training materials
on website
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Strengthening Synergies

Thank you

https://lwww.mekonginstitute.org/what-we-do/development-fund/mekong-republic-of-korea-cooperation-fund/



