Logistics Crisis
&
Dual Fuel Truck

Project Subsidized by the Ministry of Economy, Trade and Industry (2014)

Committee for LPG & Diesel Dual Truck



Factor 1: Delivery Service

> Internet shopping: 3.6 billion cases / year
Next day delivery & time-specified delivery
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Factor 2: Driver Shortage

> Japan Trucking Association:

* Q20,000 drivers in 2006

= 860,000 in 2003 Lw-

| in heavy duty truck drivers under 60 yrs old

» Ministry of Land, Infrastructure &Transportation:
Lack of 140,000 drivers this year



Factor 3: Hard Working Conditions

Source: Ministry of Health, Labor and Welfare (2013)

2,124 hrs Working Hours/Year 2,592 hrs
¥ 4690000 Yearly Salary ¥ 3,850,000




Factor 4: Aging Population
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Factor 5: Bankruptcy

+90% of logistic companies operate <50 trucks

0% are in the red n
-

< 20 trucks - 10+ years s S

+fuel cost % (2009-2011): r
14.2%, 16.2%, 17.9%

*In Tohoku regions: 21.9% ~ almost 40%

Source: Japan Trucking Association 2011
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Remed.es...

1. Cut costs
2. Charge higher prices

Any other options?



Radical ldea of Mixing Fuels

@ .. @

Diesel Only Diesel + LPG

Using 2 Fuel Sources =
Cost Reduction



Our New Truck

Mitsubishi Fuso

LPG &
Di%@!




What is LPG?

Pot Cuisine




LPG Used At Home

28 Million Households in Japan use LPG
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Taxis Run On LPG

UD Taxi

Nisssan NV20O



1500 L tations




the day in Tohoku

Taxis save
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http://www.asahi.com/special/10005/images/TKY201103110446.jpg

3 Types of Engine Systems

Mono Fuel: Uses 1 fuel

Bi-Fuel: uses 2 fuels used alternately

Dual Fuel: uUses a mixture of 2 fuels

Our truck operates on a mixture of diesel & LPG

Dual Fuel Truck



Dual Fuel Engine System

0OO)
—) parts onto the
DECU e TVl T original diesel

\ engine system

— ) Easily switch
S between modes

® LPG Tank



Too Much Power!

Lower the

! engine torque

_ — — — to the level set
by the

manufacturer

OSSOSO A

Speed



Less Diesel Needed

Amount of Diesel to run a route 1. Lower Fuel Costs

Diesel 2. BCP Option

Business Continuity Plan

Same route on Dual Fuel Mode Secure less diesel

5

¥110/L ¥7o0/L Vate of operation
Increases




How Much Savings?

* Monthly fuel cost per truck: ¥247,500
(450km =+ skm/L)x 25 days x diesel @ ¥110/L

e |f we can attain a 15% reduction in fuel costs
¥247,500 x 0.15 = ¥37,125 monthly savings

* Savings of ¥1,113,750 in 30 months



Best Record

» 100km/h(s speed)
» Diesel Only:5.47km/L DDE:

- DDF: Diesel: 9.42 km/L 9.40km/L >172%
LPG: 10.71 km/L

» 10 km at 100km/h(5-speed)
» Used Diesel 1.06 L & LPG 0.93 L
Diesel@¥110 = ¥116.6
LPG@ ¥70 = ¥e65.1 }¥181'7
Diesel Only: 1.83 L x ¥110 = ¥201.3

Reduction

9.7 %



Q&A Session
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