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Impact of Environmental Conditions on Fruit and Vegetable Quality

1ag Dr. Takeo Shiina
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Challenges of Managing Dynamics of Current Supply Flows in Food Security

1n® Dr. Rodney Wee

Nnaaunisalilagtuiidmanse wumammuumﬂuaamﬂ%aﬂmumms Wy MsiAsuulasanm
IMFBEeTULTY AmdaudseniaUssmataifouargiasy malfinturessnaniiiu mauteiunansd ms
WasuwUawesiilsgunu msvenefveiies uaznsinuamnmuazasasnise s dsdsnasemasld
gUMuasLarAIiuAtemsTlan dwaliAnnsiasuulasnssuaunsnanomnslaedinnsiueluladidi
wldlumswanundu Wy prumuwdueeaiiesdmwaliimsvimndaluuuaie 3o Vertical Farming adunisan
fulunsugnits vildgumuresomsiinadsuuas Tnsgsfaruwanasuassunaidnausondnuagansing
Tgunuvesemnsliduas fuslaadianudesnisormsiivasnsonazdnunm deanisermisiianivavinli
nszvumslunmafiuinwauddesdinisiaun vt wiesessunsvudse s wasdalimaiumaluladuldluns
udeyauazinauanugnisvudsonns dedu maumealulaBenmadiuldlunssuunmandnwagnnsouds ¥
fUsznaumsrunananuasaundnanunsonanesilinalulad dugdd wu masdnewnanieunu uagns
FINTOUDITFUIA UM TAUATUANNABINTVOIUTENOUNTS Awvibividlguniuretomsiasunansenuan
Hayiimale

Packaging Technologies for the Preservation of Fresh Produce

1ag Dr. Takeo Shiina
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Efficient Management Practices for Food Storage

1ae Dr. RK. Tripathi
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Managing the Balance of Demand and Forecasting with Planned Inventory Flows

1ag Dr. Rodney Wee
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Scientific Storage of Food Grains in Commercial Warehouses

1ng Dr. Ashok Kumar
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Role of Moisture, Temperature, and Humidity in Grain Storage

1ag Dr. Ashok Kumar
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Bangladesh Mr. |Enamul Hoque 1 Deputy Director Standards: Development Bangladesh Standards and Testing Institution (25T1)
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Cambodia Ms. |Phanna Ly 3 Lecturer Food Science Facuty of Agro-indusary, Royal Universty of Agricuture
Cambodia Ms. |Sreyoeurn UI 4 M“":‘:”“"m“‘““"m‘“ aEE las cambodia Cambodia Chamber of Commerce
Cambodia Ms. |¥im Mary 5 Markesing Manager of G51 Cambodia [Markating G51 Cambodia (Cambodia Chamber of Commerce)
Fiji Mr. |Rohit Rinay Prasad 1 Tutor :"ﬂ“v":“ Hospitaliy Fashicn and | ey yatonal Liniversity/Nascnal Training and Broductivity Centre
India Mr. |Akula Visweswara Rao 2 General Manager | Agriculture: AP State Warehousing Compomson
India Ms. |Binko Tirkey 3 Deputy Direcior | Agri Business Group Nascnal Productivity Councd
India Mr. |Deepak Khandehwal 4 Area Manager Business & Operations Star Agriwarehousing & Collateral Management Ltd.
India Mr. |Jayprakash Maru 5 Area Manager WAREHOUSING Staragr Warehou and Callateral ]
India Mr. |Makul 1 Deputy Director | Agri Business Group. Nasicnal Producthity Councl
India Mr. |Ravindra Vaishnav 2 Assisiant Manager warehousing cpertion Star and Collateral Limitsd
India Mr. |Rishi Kumar 3 Senior Manager Fisk Management and Compliance | Masicnal Bulk Handling Corporation Pva. Lid.
India Mr. |Sabbathi Ravi Kumar 4 Regicnal Manager [Agricutture & Marketing AP State Warehousing Compomson
India Mr. |Sagamreddy Srikanta Natha Reddy 5 WIC & Mamaging Director [Agricutture & Marketing 4P State Warehousing Corporason
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IR Iran Dr. |Seyedhamidreza Ziaolhagh 4 Researcher Department of an province (Shahrood). Areeo
Pakistan Ms. |Hira Shair 5 Senior Scientist o5 oeparmen. Gt 0 PURRE. | et Fmsasch nsstuse, AAR, Fasalab
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Pakistan Mr. |Muhammad Waseem Akram 2 Qualty Assurance Speciakst CQuaity Assurance Department METRO Pakistan (Pt ) Limited
Pakistan Ms. |Rabia Kanwal 3 Scientific Cfficer :ﬁ;ﬂ“‘ Research Cenire, |y Agnicubure Research Instfule, Fatsalbad
Pakistan Mr. |Syed Arsalan Ali Shah Zaidi 4 Qualty Assurance Speciakst Quaity Assurance METRO Pakistan (Pvt) Limited
Philippines Mr. |Alvin F. Causing 5 Business Caner Project Beans Trading
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Digital Multicountry Workshop on Efficient Food Storage Technologies and Management Practices
20-22 Seplember 2022
Mational Productivity Council and the APQ Secralariat

Time (Japan Time) Agenda

Day 1: Tuesday, 20 September 2022
13:30-14:00 Registration/Zoom Connection NPT and APOSecretariat

Opening Session:
14:00-14:10 Welcoma Ramarks by NPC NPC

Introduction of Resource Persons and Participants NPC

Kenji Walanabe,
APO Secretariat

Sassion 1: Impact of Environmental Conditions on Fruit | Dr. Takeo Shiina

and Vegetable Quality Profassor, Graduale
School of Horticulture,
Tha session will explain  impacts of wvarious | Chiba University, Japan
environmental factors on varous fruits and vegetablas.
Undarstanding of such impacts is important for
maintenance of quality of fresh fruits and vegetable in
their storage.

16:20-15:30 Break

Sassion 2: Challenges of Managing Dynamics of | Dr. Rodney Wee

Current Supply Flows in Food Security Chief Executive Officer,
Asia Cold Chain Centre,
Thea sassion will intreduce challenges on food security in | Singapora

current supply flows such as climale change, bio-
security issues and conflicts. Then, it will discuss these
impact on existing food exports and distribution systems,
and changes on axisting sourcing and inventory flows.

14:10-14:20 APO Introduction and Course Objectives

14:20-15:20

15:30-16:30

Dr. Takeo Shiina

Dr. Rodney Wee

Dr. Ashok Kumar

Senior Consultant

NPC

NPT (Mr. Mayank Verma)
APO (Watanabe)

End of Day 1
Day 2: Wednesday, 21 September 2022

13:30-14:00 Registration/Zoom Connection

Sassion 3: Packaging Technologies for the Preservation | Dr. Takeo Shiina
of Fresh Produce

Group Work: Country presantation (What are challanges

16:30-17:30 and opportunities on food storage in your country?)

14:00-15:00 Tha session will explain packaging technologies 1o
prasarve quality of fresh produce. Each produce has
own proper mathod of packaging to prasarve its quality.
Understanding of such methods is important lo maintain




Time (Japan Time)

Agenda
the value of the produce and decrease food loss.

Speakler

15:00-16:00

Bession 4. Efficient Managenmwil Praclives fr Food
Storage

The session will emphasize the need for a standard
operaling procedure for efficient management of food
storage. This would include imporiant management
tasks such as receiving/distributing the food toffrom
storage, storage and presandation, quality management,
risk mitigation, workforce management and cuslomer
feedback managament.

Du. R.K. Tripathi
Director-Technical
Mational Seeds
Associalion

India

16:00-16:10

Break

16:10-17:10

Group Work: Continued from Day 1

Dr. Takeo Shiina

Dr. Rodney Wee

Dr. R.K. Tripathi

MNPC (Mr. Mayank Verma)
APD (Walanabe)

13:30-14:00

Registration/Zoom Connection

End of Day 2
Day 3: Thursday, 22 September 2022

14:00-15:00

Session 5. Managing the Balance of Demand and
Forecasting with Planned Invenlory Flows

The sassion will inlroduce management technologies of
food storage considering demand on food. Use of big
data from Al applicalions in forecasting demand,
management of agri-focd freshness and shelf life,
malching consumer requirements in Ready to Cook and
Ready to Eat, etc. will be infroduced.

Dr. Rodney Wee

15:00-16:00

Session B Scientific Storage of Food Grains in
Commercial Warehouses

The session will cover quantum of procuremant by
government agencies, storage of food grains, reasons
for post harvest losses such as insects, rodents, micro-
organisms, their details and integraled pest control
method during scientific storage.

Dr. Ashok Kumar

16:00—1G6:210

Break

18:10-17:10

Session 7; Role of Muoisture, Temperature, and Humidity
in Grain Slorage

The session will cover aspects affecting storability of
food grains during storage, physical and biological
faciors causing quantitative and gualitative losses in
food grains during slorage. Role of moisture and
temperature during storage, their influence on the
growih and development of insects and micro-
organisms. Measures to contral moisture and

Dr. Ashok Kumar

Time (Japan Time)

Agenda
temperature during storage.

171017220

Closing Session:
Vole of Thanks
Closing Remarks by NPC

Adminiatrative Announcement by AND Secretarial
(evaluation, certificala)

End of the Course

Selected Participants
NPC

Kenji Watanabe




N&E15UsENaUNSUsEYN/duNUT (Training Materials)
Managing the Balance of Demand and Forecasting with Planned Inventory Flows
1a® Dr. Rodney Wee

3 NPC India Multicountry Digital Workshop on Efficient Food
f é Storage Technologies and Management Practices

ApD 20-22 September 2022

Presentation 2 :
Challenges of Managing Dynamics of Current Supply Flows
in Food Security

Optimisad ddance balween food production and consurmgtion [km)
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Dr. Rodney Wee PhD
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Global & Regional Challenges impacting Food Supply Security Toda

O Erratic climate conditions eg. heat waves, floods, etc. impacting harvests, especially
seasonal crops

O Conflicts especially Ukraine-Russia and civil strife...cutting off grain shipments
J Increased fuel and energy costs to all economies
O Competing “spheres of influence” ...jittery trade alliances

O Existing global supply chains disrupted....grave concerns in food security especially
in essential food requirements...rice, wheat, maize, barley, soy, etc.

O Managing populations in changing demographics....addressing internal imbalances,
expanding urban zones, even feeding & housing refugees.




Holistic Overview of Food Security

Contingencies

{Alermatives & implementation

Especially during crisiz)

Standard Operating

Procedures (SOPs)
{Dynamic...not static)

H Staging Inventories

u for Retall (Ratios; stockpile?)
m Reduce Transit

“ & Handling Times

n

(shortening the food chain)

Mindsets & Change
{Formulating policies & facilitation

Distribution & Network Managemant
(What, Whera, How, timings)

-]
R
O
D
u
c
T
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Managing End =fin = End Temperature, Humidity , Gas & environmant with full traceability
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Urban Food Production

o Urban or Peri-Urban agriculture is defined as ...farming in urban communities.

o Singapore recognised the need for change, so we prioriitise - vertical, rooftop,
in-building, etc... with technology applications and targeting sustainable yields
and quality per square or cubic metre.

o Reduces food miles and carbon footprint.

e ﬂﬁ St ] APO-NPC India Digital Workshop 6
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Food Quality & Safety Requirements

O Meets specifications - Limit of major & minor damages per lot size g lf.;'.l‘_“;-
J Appearance - size, colour, shape FOOD SAFETY
O Packaging - size, type, convenience of handling and storage B B ]|

d Taste & texture y
O Food safety compliance (Chemical, Physical & Biological)
O Shelf life issues :
dJ Adulterants / Additives

J Traceable

Attributes :
Source - country of origin, region or even farm
Nutritional Value - Nutrient content

Health Benefit - Functional Value

Product information = manufacturing process
Symbolic quality - cultural influence

Humanistic Quality - Environmental & moral issues
Organoleptic Quality - Pleasure

Social Quality - Social media influence

APO-NPC India Digital Workshop
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Parties to be involved

+ Growers, Fishers, Aquaculture producers
* Processing & packing intermediaries
+ Packaging suppliers

+ Cold Storage vendors

* Transport & Logistics operators
+ Cargo handlers

+ Alirports

+ Seaports

+ Border clearance parties
+ Customs

*  Markets

* Retailers

* Food Distributors/delivery
* Food Kitchens

APO-NPC India Digital Workshop
20-22 Sep 2022




Food Supply Chain KPI Checklist

WP Queasiose Seppler Transporter oc rescrediary Recvarks

ready for pick: L on tme ?

Trasaport leaves on time 7
Trasapan srriees on teee 7

Chasges n o © of ol parties 7
DC wiors ready to tecelve on Sme 7
(Mazpower eqeipmeat)

Prodects defiversd o time 7
Prodects detiverad o full 7
-ty 7 Mo darvagesions

Tarpersture checkad

-2t ftiwe of collection 7

~n tranapect 7

~On recalvsl 7

~imio Stcre /DC 7
Tampersturs monkored 7

Terparsssre Dats Laggers used, placed comecty, datas retrieved ang
anatyzes 7

of Cata Loggens o confirm X
?
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Food Traceability - driven by Technologies
also for Data Mining, Analytics and Al Demand Forecasting

System operator Ubiquitous ID Center
" ucede solution server

T
LY
&
dstribatinof
empty bax I-S‘

Production site Distribution Store X
{tarm} {ogricuttural cooperative. wholesalers otc)
APO-NPC India Digital Workshop 10
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Public - Private Partnerships for Food Security Goals

Goal Outcome

Development of new Design/Modify existing or potential food products to address shelf life,

processes and products nutritional needs

Infrastructural network | go,rce and distribute value-added products fromito urbanirural areas

strategies
(inct. logistics & tra \ addressing issues of food distribution imbalance

Production Setting up and managing new food production zones with technology
Methodologies

APO-NPC India Digital Worksnop
20-22 Sep 2022

Summary

A) Global & al Challenges
1) Climate Change impacting crops (esp. Seasonal).
2) Conflicts and Competition - “spheres of influence".
3) Disrupted global networks - Supply Chains & Food Security.
4) Addressing changes in demographics....from expanding urban zones

to feeding & housing refugees.

B) Actions
1) Changes in production methodologies/practices starting with mindsets
with technology applications.
2) Resetting the food chains - enabling SME local production and supply
and shortening the food supply chain.
3) Priority is on food shelf life — maintaining fresh produce and product
environment - cool chain applications, gas control (eg. Ethylene),
application of technologies especially in processing, packing and packaging.
4) Maintenance of timing, handling and transport in food deliveries.
5) Addressing food safety and quality issues holistically.
6) Track & Trace with technologies for data collection, analytics and Al forecasting

C) Alternatives
1) Food technology applications in food processing and transportation.

2) Broadening the availability of RTC (Ready-to Cook) / RTE (Ready-to Eat)

technologies to SMEs.
3) National assistance for SMEs to “fill-the-gaps" needed to achieve the above.

Email : rodwee@asiacoldchain.org
APO-NPC India Digital Workshop
20-22 Sep 2022
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% -Qié Storage Technologies and Management Practices
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b) Retail backup : 1 day
c) Distribution centre : 1-2 days
d) Incoming : 1-2 days

3) Sell to selected channels

“PUSH" Agri-Food Supply Chain Flows
Flow : Inventory Planning
A) Traditional :
1) Market gardens 1 | A) Traditional - None
(even plantations) : B) Modified - Targeted
1) Harvest i | C) Contracted — Customer planning
2) Sell to anyone 1
B
13)) %Ity e : Inventory Planning - Large Retallers
2) produ 'm"“‘d : a) Retail Outlet Display : 1 day
:
|
I
I
|
I
|

1) Customer orders
2) Farm to order
3) Sell to customer

| o, A e) On order : 1-2 days (subject transit time)
Note : JIT planned inventory generally
3 follows 1 (Store}+ 1{backup) +2{distribution centre) +1(en route )

“PULL" |

N : A e

C) Contracted : :
| P

;
I

APO-NPC India Digital Workshop
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|  Pre-Pandemic Food Supply Chains |

Shipments Movement & Flows I “Major players” & Planned
(Bulk volumes) are predictable Intermediaries Inventory flows
Many 3 Party Standard trade Traditional market
Stakeholders destinations practices/mindset

Storage

Terminal

_ Reefers M8 Power generators

APO-NPC India Digital Workshop

B8 Warehousing W8 Distribution center

M Reefer storage

d:\

20-22 Sep 2022
Distruptions to Food Security
Delayed packing/packaging I Delayed transport flows |

material flows B

I Delayed raw material flows ]

APO-NPC India Digital Workshop R
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Challenges - Agri-Food Industry

MARKET

Market Access

Market intelligence

Competing (and/or shifting) public & industry priorities
Distances with complicated routing

Geographical and topographical barriers

Mindset & Skillset limitations

ocoocooo

Consumer

* GenY(&Gen2)

* Educated & Globalized

* New Middle class - Higher Disposable Income

* Double Income / Small Family Requirements

* Mobile &Social Media access Food Safety/Security and Quality
* Changes in Dietary Behaviour Preferred pack size

Choices - range of products
Perceived service levels
Innovation and technology
Sustainability & Traceability

KSA KSCA

APO-NPC India Digital Workshop 5
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Critical Points Retailers face

Produce deterioration

(long ambient temperatures)

Cold chain maintenance issues

Gas / odour damage

Mechanical damage (frequent movement)
Slow replenishment cycles

Insufficient stock on display
Out-of-stock (O0S)

Empty displays

Displaying “Uglies" (Making do)

ooooooooD ©

APO-NPC India Digital Workshop 6
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3 party Supermarket Retail Model

e-Grocer
Site

In-store
Point of
Sale
(pOS)

-———-——-u——‘--

Sales :

Records Accounts Contractors

Payment Modes Recelvable — .
Visa | Master ———— { Collections X

Paypal S Back End
APO-NPC India Digital Workshop Support 8
20-22 Sep 2022




Large Retailer Replenishment Cycle Model

Day

Retall
Activity /
Replenishment

Requirements

This model shows general retail activity and inventory replenishment of supermarket retail and may be used asa
guideline for Green Mart where applicable.
Monday - Managers and supervisors review previous week's performance and adjust forecast for the week ahead -
scheduling order and replenishment cycles.
Tuesday/ Wednesday/Thursday — Retail is generally quieter mid-week as most buyers await “weekend promotional
offers and specials™ which begins on Fridays.
(Supermarkets also target seniors with mid-week offers)
Thursdays — Weekend specials advertised
Friday/ Saturday/ Sunday — heavy customer traffic and sales
(In-store onshelf replenishment cyde > 2 - 3 times per day._.often using visual view system)

:-gc:J

l:o-':oc-o-'a-

X
CHILLED SM
S&’KIALS
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I 21" Century Al Driven Agri-Food Chains I
* Forecasting & Order Processing . mwxmmdm
* lnventory u:';ﬁedn ‘ and * Machine “learning™
* Material r/managing ! Dem
H H * Product demand
¢ Life cycle management L Forecast * Market m:mm
* New products * Operations and product costing
* Unplanned eperations . :'D"".. R PR
* Supply “Bullwhips” : . 4
. Mt / multi-destinations * Market sccess & protocols
i M'I'-W"“" : zl:::ﬂe-mm
(esp. axparts) * Delivery strategies
* £ age * Real-time dats from source |
* Quality fluctuations / checks e Production * M2M links & Interoperability
* Manp g €D . Al “learning” |
* Sheli Mo management p * Roboties & Cyber-physical systems |
|+ Product mix ¥ ‘—“_— * Cloud computing |
* Recelving, Storage & Retrieval Logistics + QA guided ASRS
. rm’ -‘mn,w./ tracking & * Imteractive virtual trocking
. 3 on [ cargo mix Transport * Stochastic modelling *
* Shipping documentation / routing : * Collsborative
* Quality inspection for release + Quality Inspestion for rel
* Distribution schaduling * Stochastic = randomly d -
e1p. deliveries Customer/ o0 Bl Al ™
* Transport routing 1D Conaan s M= + Nosttime cussomer database IC[’
* Carge monitoring esp. temperature update
« Deli v " i ..v i
* New cust dats
—— APO-NPC India Digital Workshop 10
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Some Solutions Available

O Reviewing domestic supply chains with emphasis on availability
(Establish growth and productivity in urban - suburban production and supply)

Managing all inventories

Resource Planning

O Moving towards e-grocering 2....shifts in mindsets ?
(Dynamic distribution planning for small lot & mixed deliveries with cool chain

applications) Purchasing / Scheduling
J New payment modes — Develop local financial tech for banking and payments
(Applications in local e-payment modes) Forecasting Demand
O Strategic SOP options for immediate & future situations ? Data Analytics
(Formats for emergency situations)
O Big Data Analysis and Al on consumption patterns for “forecasting” Data Collection

inventory demands....including increases in buffer stocks especially for
“staples” ie. Rice, flour, sugar, salt, bread, cooking oil, etc.)

O Adapting to changes in consumption priorities — modified buying habits ~5‘"
(Staging support inventory to meet “bumps” in demand and supply) -

APO-NPC India Digital Workshop "
20-22 Sep 2022




Domestic

Local Supermarket
Market Chains
Domestic
Convenience
Store Chains Convergence of

Fresh Produce
Supply Chains

[ Ee-commerce | APO-NPC India Digital Workshop 13
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Adaptive Logistics
of Agricultural
Products

o

“Management of..."

Management of g 2:,:,?;":3"”
food product O Communication
environments O Core Skills
along the chain O Compliance
O Adaptability
Kl
APO-NPC India Digital Workshop 14

20-22 Sep 2022



Summary

Review of some solutions viewed :

O Planned food “stockpiles” Vs. modified Just-in-Time (JIT)

O Maintaining product environment integrity (Shelf life management) '
O Data Mining, Analytics, Decision Processes (Forecasting tools)

O Demand forecasting with Al (Technology applications in use)

O Planned purchasing and scheduling (Product volumes / Unit sizes))
O Allocation of Resources (Strategic management decisions)

O Alternative sourcing (contingency plans)

O Managing inventory flows based on expiry limitations (Operations)

O Adapt and Modify as needed

Email : rodwee@asiacoldchain.org
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S1B9UABUNITAUNINVIUALTEUNTS (Country Paper-Thailand)

WEATHER

7 Hot and humid condition
7 Suitable for microbial spoilage

» Temperature control is needed

What are the
challenges on food
storage in Thailand?

Arpavee Supapong/Thailand

NEW FOOD PACKAGING TECHNOLOGY

» Extended shelf-life packaging
¥ Antimicrobial packaging

What are the
s NEW FOOD PRESEVATION
opportunities on 1 jj{'i‘;j b
food storage in - Nanotechnology: Encapsulation
Thailand?

;e"'(, /
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\'}& \‘\V Arpavee Supapong/Thailand



