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http://www.fdcpackaging.com/containers/pallet_ss.html

ECT Outline of presentation
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1. Overview of Australian perishable chains &
drivers for innovation (food and
biopharma) (25 min)

2. Why Is temperature important? (5 min)

3. Technologies for the transport of
perishable products (5 min)

4. 10:5011:10 ant Coffee break
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6. Technologies for the transport of perishable products
(continues10 min)

/. A case study: the link between temperature control,
qguality and market (10 min).

8. SCICT innovations
A RFID for cold chain monitoring (10 min)
A Ecommerce and digital pricing (10 min)
1. The Future (15 min)
2. Acknowledgements (1 min)
3. Q&A (5 min)

Food Chain Intelligence
KNOWLEDGE...INNOVATION...ACTION



7 ' .
ECT Australian food chains
FO/Q Eq/(c:fbcéfl in Road freight: $33.4
billion
Rail freight: $8.9
billion

Warehousing & cold
N storage: $4.6 billion

-over 8,000
-over 43,000 -over 7,000 supermarkets,
agricultural businesses manufacturing grocery stores and
-Revenue = $187 bhillion companies _Revenue Convenience stores
-Rgvenue $100 $49 -Revenue $75.4
billion billion billion

SourcelBISWorldeports, AFGQR009
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<ECT Structural analysis: major drivers

F oodChain Environmental
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. concerns
Disillusion with Demographic
current food changes
systems -

Social

Productivity
Market power

Environmental/ Economic/ Trade
Ecological Financial agreements
W Global/local
economy

Industry
concentration

Technological
change

Political/
Regulatory

Food safety
regulations

Emissions Foodlabelling
trading scheme
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Key Concerns oi-retall and iVianuracturer - Dectiamrers
op-ei-iviina

S UI" VT 204 0[| IESConsumer-Goods.-oru

Issue % choosing Rank

issue

2010 2009

The economy and consumer demand (cost, demographics, trendy 50 ‘ 1 1
Corporate responsibility ‘ 38 2 3
The competitive landscape (consolidation, dizcounts) 33 *'3 4
Food safety (standards, traceability, confidence) 32 4 2
Retailersupplier relations (costs, price, collaboratgrf 30 5 =5
The retail/brandoffer (e.g. price points, assurtment, for_l.:al) 27 6 =5
Consumer healti& nutrition N 22 7 7
Consumer marketing (e.g. loyalty programmes) | 18 8 8
Technology and supply chain B 16 * 9 9
(logistics, outof-stock, instoretechnology)
Internationalisation (global sourcing) 14 ‘ 10 11

Source: CIE3010
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Childhood obesity.
Mad cow disease.
Rise of food safety concerns.

/ A
T HEALTH AND FO
Genetically Moditied Foods.
Organic food becomes mainstream.

Expansion of the food pyramid.

01 AYya RASCGayGNIKSo W]
10.Nutraceuticals and functional foods.

CONOUR~WNE
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q_.pf Typical Perishables Supply Chains:
FoodChain FreshCuts
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ECT Australian Biopharmachains
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Blood, cells, plasm Pharmaceutical:

a) 210 8C
8 1525C
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Australian Biopharmachains

WHOLESALE

MANUFACTURING Channels 85% of

626 businesses Australian market
Revenue $9.5 billion 622 businesses

$10.6 billion
- [T —
b b
IMPORTS/EXPORTS

-Exports 44% of industry’s revenue ($3.8 billion)
-Imports $10 billion

- - - - = B e B

Road freight: $33.4 billion
Rail freight: $8.9 billion
Warehousing & cold
storage: $4.6 billion

RETAIL PHARMACY
Channels 85% of
Australian market
5,095 businesses

$12 billion

SourceiBISWorldeports
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(ch BloPha_rmaCoId_ Chaln_Loglstlcs:
FoodChain driversfor innovation
w Global expenditure iBCL$5.1 billion/year (60%

transport, 40% packaging).

By 2011: $6.6 billion/year.

Value of shipments:$187 billion/year

7110 top pharmaproducts will use cold chains by 2014.
Short time frame to realisprofits/reducing inventory.

Global supply chaim{anufacturingsiter LJ- O1 I 3 A
P Y FIN] S

Expansion to new markets.g China, India
Expansion to urbanperations.

€ € € € €

e €
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FoodChain Reqgulatory drivers

Inadequate temperaturecontrol
during transportleads ta

Reinspection

Delays

Productwritten off (spoilagerate of vaccines
=50%accordingto WHO/UNICEF)

w Financial/humanosses

w Breachof regulations (GMR SOPs,GDP,21
CFRPartl1l, WHO,USBP.
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q_-p‘f’ Case study 1: Vaccine distributic
FoodChain in developing countries

http://www.path.org/media/one-life-at-a-time.ph
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http://www.path.org/media/one-life-at-a-time.php
http://www.path.org/media/one-life-at-a-time.php
http://www.path.org/media/one-life-at-a-time.php
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&l  Why is temperature so important
FoodChain —in perishable chains?

1200 -
1000 -

800 -

—_— OPV
— e B

Days
&
]

400 -

200 -

-20 o 20 40
Temperature °C

Relative timegtemperature stability of hepatitis B vaccine (Hep B) and Oral
Polio Vaccine@P\) based on data from a WHO study.



¢l Why Is temperature so important

edthain - in perishable chains?

more than halves

20

Temperature (°C)

-~ cauliflower

Expected keeping quality (shelife) for cauliflower at various constant

storage temperatures.




Why Is temperature so important
INn perishable chains?

Shelflife

> almos

t halves

Shelf-life (hrs)

/
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20
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5 30 35

Storage temperature (oC)

40

Expected keeping quality (shelife) for raw beef at various constant

storage temperatures.
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Typ i Cal te m p e ratu re TRUCK/TRAILER/SEMI-TRAILER (SHORT/

profiles

TYPICAL
TRANSPORT MODE VOYAGE
TIMES
E-. 1TO 12 HRS
VAN OR COMPARTMENT IN MULTI-
TEMPERATURE TRUCK (URBAN/SHORT-
DISTANCE DISTRIBUTION)
12 HRS TO
3DAYS
LONG-DISTANCE DISTRIBUTION)
3TO 16 DAYS
RAIL (LONG-DISTANCE DISTRIBUTION)
1 TO 100 HRS
AIRPLANE (LONG-DISTANCE DISTRIBUTION)
[ ]
0000
3DAYSTO2
MONTHS

FOOd Ch ai N Inte I | | ge nce SHIP (L ONG-DISTANCE DISTRIBUTION)
KNOWLEDGE...INNOVATION...ACTION




TYPICAL

q_-pf Transport systems

TRANSPORT MODE VOYAGE

Food\éhain TIMES

INTELLIGENCE

1TO 12 HRS

VAN OR COMPARTMENT IN MULTI
TEMPERATURE TRUCK (URBAN/ZHORT-
DISTANCE DISTRIBUTION

\/
12 HRS TO
3 DAYS

TRUCK/TRAILER/SEMI-TRAILER (SHORT/
LONG-DISTANCE DISTRIBUTION)

3TO 16 DAYS

RAIL (LONG-DISTANCE DISTRIBUTION)

A N

AIRPLANE (LONG-DISTANCE DISTRIBUTION)

1TO 100 HRS

Multi-compartment, mult ot
drop units

3DAYSTO2
MONTHS

SHIP (LONG-DISTANCE DISTRIBUTION)




ECT Multi-compartment vans: example
FoodChain Of alr temperature profileSomparment 1

__________________________________________________________________________________________________________________________________

|

____________

"""""""""""""""""""""""""""""""""""""""""""""""""""

................................................................................................................................................

'
'
B EEEEEEE chatl
1
1

Defrost

___________________________________

Temperature (°C)

________________________________________
-----------------------------------------
_________________________________________
________________________________________

________________________________________

---------------------------------------

__________________

—r T — T L e B B e B O I
10-23-2004 10-25-2009 10-28-2009 10-23-2004 10-28-2009 10-28-2009 10-25-2009 10-28-2009 10-23-2004 10-23-2004 10-29-2009 10-28-2004
14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 a1} 2300 o0:00 01:00

Food Chain Intelligence ~ “ompartment 3
KNOWLEDGE...INNOVATION...ACTION



q:-Cff Transport systems

Refrigerated truck -

TYPICAL
TRANSPORT MODE VOYAGE
TIMES
M) M) 1TO 12 HRS
VAN OR COMPARTMENT IN MULTI-
TEMPERATURE TRUCK (URBAN/SHORT-
DISTAMNEE DISTRIBUTTOMN
12 HRS TO
3 DAYS
TRUCK/TRAILER/SEMI-TRAILER (SHORT/
ONG-DISTANCE DISTRIBUZAON
3TO 16 DAYS
RAIL (LONG-DISTANCE DISTRIBUTION)
1TO 100 HRS
AIRPLANE (LONG-DISTANCE DISTRIBUTION)
xxx
3DAYSTO 2
MONTHS

FOOd Chal N Inte I I | ge nce SHIP (L ONG-DISTANCE DISTRIBUTION)
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QFCT Refrigerated trucks: ex_ample_of
FoodChain Product temperature distribution
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1400
Australian Chilled Product
Guideline - 100%
1200 +
]
T + 80%
1000 ;::
g 800 =[] S
§ N le +60% o
o [/
1 >
:,_: 600 / ﬁ
— + 40% =2
i 5
400 - €
-
+20% O
7 H H H H
0 P44 I|_|I HI—"_'I'_' 0%
> 9 N O N 9 & X 6 6 A 9 9 0 XN 9

Product temperature (°C)
e Frequency —=— Cumulative %

Frequency distributions and cumulative percentage of product temperatures
measured in a commercial truck shipment (fresht salads and bulk containers of

mayonnaise)
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Reefer containers

Food Chain Intelligence
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TYPICAL
TRANSPORT MODE VOYAGE
TIMES
N ® 1TO 12 HRS
VAN OR COMPARTMENT IN MULTI-
TEMPERATURE TRUCK (URBAN/SHORT-
DISTANCE DISTRIBUTION)
12 HRS TO
3DAYS
TRUCK/TRAILER/SEMI-TRAILER (SHORT/
LONG-DISTANCE DISTRIBUTION)
RAIL (LONG-DISTANCE DISTRIBUTION)
1 TO 100 HRS
AIRPLAXE (LONG-DISTANCE DISTRIBUTION
3DAYSTO2
MONTHS

SHIP (LONG-DISTANCE DISTRIBUTION)
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800 -

700 -
. Industry Recommended Tolerance

600 -

500

400 H

300 -

Frequency (000's)

200

100 -

2 -1 o 1 =2 3 4 5 6 7 8 9 10
Temperature (°C)

Frequency distribution and cumulative percentage fqailet temperature
measurements made in a kiwifruit container travelling from New Zealand to Europe. Tl
container air delivery sgioint was- 0.5 C and the industry recommended product
tolerance (OC £ 0.5 C for this shipment) is shown in gréyanner & Amos, 2003)
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ECT  Thermal packaging/pallet

FoodChain  gystems

5}

Vacuum Insulated Panel

GO0

—— | |
A
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http://www.fdcpackaging.com/containers/pallet_ss.html
http://www.isc-ship.com/content.cfm/insulated_shippers_vip
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FoodChain  Alternatives to active refrigeration

INTELLIGENCE

OsPaclsystems Pty Ltdbased inDandenongVictoria).
CSIRQ@PL Dr Nick Smale).

Assessmendf container liners for temperature control during
wine shipments in nowrefrigerated shipping containers.

A.
B.

C.

4x 20 ft containers loaded with 960 cases (full load, 6 layers high).
External ambient temperature, humidity and solar radiation conditions
were reproduced in a Container Test Facility.

Both the ceiling and wall facing East were exposed to the simulated
solar radiation.

Conditions simulated a-day shipment assuming voyage from Adelaide
(AUS) to Cartagena (COL)

Food Chain Intelligence
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FoodChain INStrumentation and placing of liner

™~ Closed end
Slice 1 (T&RH)
" Slice 2 (T) 4 * w* i
u Slice 3 (T&RH) -~ e~ = &
|| Slice 4 (T)
i ¥ * b i
n Slice 5 (T&RH)
Slice 6 (T) I
1
I8 * * * \
Slice 7 (T&RH)
Door end

Figure 3 — Positions of sensor slices (left) and temperature and humidity sensors within each slice (right) within
each container (the blue line in the diagram on the right indicates the position of the insulation when installed).
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VERITEC KOOLTRACK FOURIER SYSTEMS

COLEPARMER

TEMPTALE 4

LOGTAG Templale.4



http://www.microdaq.com/fourier/microlog_plus/ec700.php
http://www.microdaq.com/logtag/trix-8.php
http://www.tinytag.info/products/product_Loggers_detail.asp?157,0,1,0,0

TIAND TTI

Arrhenius Plot

-

0 day 1 day 2days 3days Sdays 7Vdays 10days 14days

\
colour bleaching of DNBP and

44 bacteria growth rate on fresh pork ' ' " \' L' ' ' ' e
\ A A A A A A AR
— OOV OIOY Y
: Z;:;?hcli:owth Rate k' " (‘? \v l@ @ k@ @ e
® i NAAAAAAALD
" 000345 000350 000355 000360  0.00365
TS
OnVu(http://www.onvu.com/). Bayreuth Germany

1
[88]
1

In(germ growth rate)

In(a* Value)



http://www.onvu.com/

<.'='C"g Coffee break!
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ECT  Temperature and quality: a case

FoodChain  study

AViaterial developed by the Horticulture Industry
Network HIN).

AdIN partnership between the horticulture industry
and DPI

ACases developed for South Australia but applicable to
all exporting States.

ACase: SA exporters lose an export contract to Asia
and want to find out why.

Aroduct:stonefruit

Food Chain Intelligence
KNOWLEDGE...INNOVATION...ACTION



ECT Case study 2: Temperature &
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vvinat Is ¢

A Information and Communication Technologies
(ICT): all available technical infrastructure,
knowledge and skills that allow an
organisation to execute business activities,
chain processes and communication.

A Infrastructure = organisations/institutional
arrangements, networks, computers , peripherals,
software, packages, procedures, technical
iInformation, communicationstds
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