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DENSO Group: Group Profile & Key Figures

DENSO is known as ‘World Leading Automotive Parts Supplier’ for more than 70 years,
continuously focuses on R&D for its best.

Established Consolidated Rev.
Dec. 1949 5.5 Trillion Yen

Employees

170,000 scas

As of May 1, 2022

Global Network

Countries
35 and regions

S e
" . v

Medals Won
Overseas Revenue Ratio  Patents hold Globally at World Skills Competitions

57% 41,500 69
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DENSO Group Overview: Main Products

Powertrain Information & Safety
! [ —t— —
Tri®p P ||y - @
Gasoline engine system  pnjocel common-rail system Display :ies:‘:;;p Milliwave radar
s
ischarge system ‘ ETC Laser radar
@ ‘ Electronic Control
Starter, Alternator Hybrld system Com;f* ’ g

automobiles

Semi-conductor

Thermal Management (EcU) _
Non-automobile
"* ;::“ ﬂ 4 - -
Car Alr-Condltlonm Compressor ‘ i I::J ° I
9 Engine cooler Radiator QR scanner Robot Spot A/C CO2 Boiler

Strength: Integration of several elements & engineering
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DENSO Business in Asia

% . ASEAN 31
s ailand 10 Singapore
=% Middle east 2 DIAT HslizNMl DIAS -
| DSMN| (DN
: °

Affiliates Employee = Vietham 2

| Namber | - 'HDVN
@ Regional HQ 3 Cambodia 3
ASEAN 28,758 5 PGKH '
@ Manufacturing 33 ) i . .
India 6,462 2 'SRKH |
() Other 4 Australia 53 ; ' _Myanmar 1
Middle East 46 » Australia 1
TOTAL 40 Total 35,319

L
40 Operations in Asia with HQ & 10 companies in Thailand.
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“DENSO will eliminate CO:

emissions by 2035”

Key issue for Asia

Firstly focus on
Scope 1l & 2

Our

Target

b
~ WP

President Arima

Our goal is to gliminate CO2 emissions by 2035. We will
work on two separate goals: developing products that
contribute to decarbonization, and reducing CO2 emissions

from manufacturing at plants.
(excerpt from Nikkei Online *One of the biggest media in Japan )

We will focus on three fields.
(1) Manufacturing

(2) Mobility products (3) Energy use

The focus is We will develop broad We will develop
how to reduce technologies, from systems for
CO2 emissions increasing the fuel collecting and
from plants in efficiency of internal reusing CO2 in
the product combustion engines to the atmosphere
manufacturing EVs, HVs, and FCVs. \ and CO2
process. We will carefully emissions from

allocate our resources. plants and
offices.

h L =

2025 : Achieve CO, neutrality for electricity
2035 : Achieve CO, neutrality for electricity & gas
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Importance of CO, Neutrality in Asia (Ex. Thailand Industry)

Thailand Export Amount in 2022

30,000

-+
So 2500 > Total export amount = 280,000 Million USD
owm
ES <0 » Top export industry - Automotive industry
;5 157000 (around 10%)
o= 10,000
o5
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Thailand Automotive Supply Chain

Do-or-Die Issue for Thailand Industry
18)Car makers x Disqualified from business competition
8 Motorcycle makers

X Loss in competitiveness (ex. Additional cost from
e N
Companies . .

X Withdraw of investment, Refusing from society
~1,700
Companies

© Chance to build on current strengths and
Must achieve CO, Neutrality with Cost competitiveness

Assemblers

Tier 2 i
attract more/new business
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DENSO'’s Factory Direction in Asia

Lean & Clean

Realize CO2 free factory by improving productivity to reduce energy consumption with continuous kaizen (waste elimination)
in factory over all before replacing the minimized energy to clean energy

A
1. Lean Mfg. &

Automation

Productivity improvement
ean Mfg.=> Lean Automation

3. Clean Energy

RE Self generation
RE Purchasing

2 . Lean Energy

Visualize waste->Kaizen : Energy J
Reguce energy : 1/N Machine, Re

Productivity improvemen

DENSO
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Ener el —Out put UP
aste o . ;
gy e Energy reduction/pcs
Energy saving activity
Waste of —Factory over all
Energy
Value added
process Value added
Energy
Value added Value added
Energy Clean Energy
Current Lean Mfgq. Lean Energy Clean Energy

Aim to achieve CO2 Neutrality with Cost competitiveness




@Lean Manufacturing & Automation: Asia Activity

Promote Lean Mfg. & Lean Automation to maximize productivity & minimize all wastes & resources*
(*investment, machine, manpower, energy)

Cardboard SImuIatIon Muda*
Eliminate algEF . -Motion
Kinds of -Waiting
O ("Muda*” -Walking
45 =waste -Transportation
From
24 Operation &M/ C
c ;
0o lperson
..g | (in Japan)
& : | “| * Further Automation
O | e o S o o T ey B E - « Increase line number
ol B ,“‘\ -"“’_ ::f_._ = 1 ; :
2 A= . i Ve TS - 7people
15peop Lean autom !
. Collaboratin j
Lean manufacturing>| human&ma |
Labor Cost
Productivity: >Double, ROI: <1Year
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@OLean Manufacturing & Automation: Asia-Style loT Utilization

DENSO Lean Automation Kaizen Process

Ex. Cutting line

- Productivity Step4
- Data Oriented
rActivity-Scope——  step3 Maintenance
Step2 0
Data Lear @gg
Step1 Oriented Aut:m;tlon e
Lean Mfq. G
Lean IoT N g =g |
) t 5905
S '?[l
“ e - 630 0 D
5|Machines o lu® ’
Activity Detail Result
[Step1] IoT visualization CT CO2 Reduction
OUtputlcycleltime FVDOor €T Seem no bottole-neck A30% Co2
R wnavssl | L HLTLI®LETND A 30%
Identify, realiCT
Find real bottle-neck from data & prioritize Kaizen Before After
[Step2] Data Oriented Kaizen Out put
Data + DENSO know-how Complicate Simple +30% Before Aftor

—Propose effective idea =
+ Cutting tool integration 4 N > 0
» Tool life improvement G I:> B\
- Tool pass reduction a
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Before After

-Loss, Over time reduction
-Out put improvement
- Electricity/Air reduction



@Lean Energy: loT Visualization for Energy JIT

[Thinking Way] Visualize invisible loss > Increase awareness - Quick idea & action

W [ Before: Air loss 30% A
(DFactory Level . | Air Flow Rate
OUN  Air Compressor (13MQ)
>, | Electricity  Air i mtien ——
& » ' %ﬁ ........... 1781.87 _
S MDB  Compressor
m Main Distributer Box — — :
B o o e AN RO m press o
““““““““““““““““““““““““““““““““““““““ After: Reduce loss by half
Production Line Level
o ORIN Air Flow Rate [L/sec] Air Flow Rate
2| Bl e o — — Mty __ s e
m - -
=
8 Non-production : :
Airloss N | _|
__30%]
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@Lean Energy: Low-Cost Energy Reduction Technology Development

[Concept] Low-cost Add-on module + Applicable to current machine

Energy Visualization | N ( Energy Just-In-Time \

Utilize existing system resources Easy Add-on function/unit
J JIT Conveyer

[Line Level]

T Idling stop  add-on

[Factory Level] [Machine Level] . Software
Line-Monitor function
Existing Existing Add-on
u‘ MCIPLC  MQPLC Hardware
: ] Conventional E dd- E dd-
] asy add-on asy add-on
V2 server Conveyer s);nsor Software
n " R Electric Power
-1 Line-1 []Line-2 lg #id o ~— - A 15%
5 Eﬁ_:—u‘ ‘:ﬁ—f_x_—‘ Haewace Q:EE‘;:1 “~.__ |Reduced
.,-.,l :“"{E - 1] - {-_| __________ ¢ 3 . L ;] {
{ == | -
Leememmeeeeeed & :|MC1||MC2 |MC3| : Q
. % Ordinary T
Conveyor Conveyor

L

- Energy Reduction “
% gy iction |

)

— Energy Reuse/Recove -%
Reuse of waste air/energy 1/N energy optlmlzatlon
Current Constant Air Blow

Processing Force (v) Alr supply voltime [Open pipe nozzle] C°"s‘3“‘°’355“'e "‘
= e, » L
_ ° e N\ uce! )
, &T; NofEEs : —
l [ % Nofevale job .
S - .

D

Low force

Factory Air supply volume
air supply W 1m 1 i \
e | s ;- Pulse Air Blow mse blow - !
Hu k) % ordinary " fectiv i N, A60%
l | ’.}’S sacaey [Effective ratio nozzle] \\\\\ (3)Less pressure \
O minkingway || . v VN .. 1 |ERER
7 o — I Recovery exhaust air »
;u_l'l exhaust 2/Power-up low air pressure by booster
S 1Storage High pressure by air tank High force ] ’ Ordinary Energy save
L 4Return Alr to main supply(Hybrid system) L (L) Nozze (High efficiency) 50% Air reduction Air blow air blow )
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(3)Clean Energy: Renewal Energy (RE) Self-Generation

[Thinking way] Continuous effort to increase energy generation

u— m Installed
o 10 ) OssiDie 10 Insta . . .
S . e Q Proactively promote solar roof installation
g s Need study (Empty Land) at all factories by 2025
& - I I | I | O 17 factories in Asia with possibility around
_°§| Ij!;|;!a,ﬂ_!aga 30 MW + potential 15 MW
© —- - — . ..
E Lo eI g RT TN E O Study various concept to optimize RE for
§ S5555xacBaTTSToT TS h f -
5 ZESCCEEELSLEEEEES each factory necessity
FEFEFETEEEEEE
—— RE supply to whole factory N RE supply to specify line —
Ex. Siam DENSO Manufacturing (Thailand)
B il ( Phase 3 (2022 e Battery for
~ s » 15,517 m? Supply at
> 2MW night
Phase 2 (2020)
» 16355 m?
» 2MW
Phase 1 (2018) )
SE|f generatlon - > I Export Prod., EV Prod.
\ Total 30% of . . -
o overall energy Smart Micro Grid direct supply
Only internal RE generation is not enough. RE purchasing is key issue for competitive CO, Neutrality.
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(3)Clean Energy: RE Purchasing Regulation Promotion

Thai DENSO
Case Study

Collaborate with “Federation of Thai Industries” to realize “Lean & Clean
Factorv” model and expand to other industries to contribute as “Minus Carbon”

» DENSO group contributes strong points of Lean manufacturing & Lean Energy
» FTI supports for promoting RE purchasing realization
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©@Reduce Energy 50%
0.1 Lean Mfg. & Lean Automation
0.2 Lean energy
@Self Generation =% =

1.1 Storage excess energy g‘ﬂ
1.2 Sell at noon use at night :

@RE Purchasing

2.1 Purchase RE from outside  “gur Jgee.” i
(Virtual power plant) %Txﬁé
2.2 RE transfer in DN group i‘ < «4
®Energy Saving Expansion
3.1 Sharing know-how of == g
energy-saving /—-_. =
3.2 Transfer of Carbon credit (W ==\

from energy-saving support
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(3Clean Energy: RE Purchasing Sandbox Project
Apply Government Sandbox to test RE purchasing platform that suitable for Thai Industry

I

| (1. Self Generation 2. RE Purchasing/Transfer

I : Solar roof : RE Certificate PEA/B.Grimm

: (Renewable energy forecast) : P2P Trading (DENSO<>Ex.Generator)
I : Prototype energy storage : DENSO Group transfer

: : Exchange energy . by PHYSICAL GRID or VIRTUAL GRID

: (Sell at noon Use at night) Energy Data : RE Pricing System

I

I

__________________ ( 2 © SDM,SKD A
; 84,973 MW per year pe"

RE 3,340 MW per year
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BlGRIMM e 3. Carbon Credit System

I

)

1| (Incentive of credit acquisition)
: : Lean energy activity support
I

I

L

0. Energy Reduction

: Energy JIT management
(smart metering,)

: Innovation technology applying

/promotion
Physical power flow ——»

Off grid RE  ====-- -
Virtual grid  ===--- -

Develop company system for various RE trading scheme to secure stable & competitive RE
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CO, Emission Certification

A In order to export products, CO, emission certification is needed.

Exporter Destination
4 N
Siam DENSO Manufacturing
CBAM Procedure EU Y
CO, SF¢CH, N,O HFCsPFCs 4 /
] B ] [ = N xxx Procedure us
Scope 1 Scope 2 Scope 3 / A
Direct emissions |ndirect emissions Other *"I::: rect
7 . Procedure i
= Yyy J/ China )
% V é&
!E zzz Procedure Japan
| GHG Calculation refer ISO14064 Verified by TGO | v _

Export business need to establish our CO, emission structure to be compatible
with all export destination rules. (with minimum workload and cost)
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Summary of DENSO Preparation

d Climate change disruption = Opportunity to change crisis to be chance for new
sustainable competitiveness improvement, and attracting more new business opportunity.
We are trying to build on our current advantage of supply chain competitiveness.

d CO, Neutrality must come with productivity improvement to achieve CO, Neutrality &
Cost Competitiveness at the same time.
DENSO uses “Lean & Clean” Factory concept.

d Issue = Speed
d Policy/System: Corporate policy, Rule & Regulation 1
d Awareness: Knowledge, Information, Visualization
O Resource: Expert, Partnership, Financial support
d Technology: RE, Energy saving (Provider x User)

>~ Partnership & Network

o

RE100 Thalland Clean Energy Climate Change

for People Institute

Foundatlon _
7B

FTIX,I{I_Etfg_[m - Energy TranS|t|on _

FTIN % =y, @ v g ;
S ST

(((((

uuuuuuuuuuuuu
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