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Mid-term Management Plan (FY2019 - FY2021)

DANTOTSU Value
FORWARD Together for Sustainable Growth

Linking every workplace through excellence

Our world is changing.
So are the challenges of our customers and society. What can we do to help
overcome these challenges while remaining sustainable?

Together, we can reach new, unrivaled heights of excellence in our products,
services, and solutions to enable a better world. We can link every workplace
and generate value with our global teams, customers, distributors, partners
and communities.

We can make a difference. We can do it by delivering DANTOTSU Value.
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DANTOTSU Value
(ESG solutions through the creation of customer value and improvement of earnings)

Workplaces of the future: Safe, highly productive, smart and clean

[Advancement of Construction] Commitment to safety and productivity
SMARTCONSTRUCTION _ AHS/IAHV

@ Optimization platform Iy

and solutions business “
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[Advancement of Machine Operations]
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Expansion of the value chain




SMARTCONSTRUCTION




February 2015 --
Announced our “SMARTCONSTRUCTION” concepts and began service.

We will work together with our customers at their jobsites to achieve safe, highly productive and smart workplaces of the future.

‘eT.:,Q _O@‘
g e —

L ol |
High-precision 3D Generation of 3D ICT-intensive models ~ A\Sbuilt data management SMARTCONSTRUCTION
survey by using drones  design data (Rental and sales) (SMARTC?N?TR)UCHON support (Remote & on-site)
application

Began successive provision of different services.
April 2016
Japan’s Ministry of Land, Infrastructure, Transport and Tourism designated FY2016 as the first year of

productivity revolution and declared to promote “i-Construction”.
September 2016

PM Abe declared the Promotion of Productivity Revolution of Construction Jobsites at the first meeting of
Investing for the Future.
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Mr. Ishii, Minister of LIT

At the press conference, he declared b Ol Bz September 2016: The first meeting of Investing for the Future
FY2016 as the first year of AT

productivity revolution of the
construction industry.

January 2016:; Komatsu loT Center

We aim at 20% improvement of productivity of construction jobsite
operations by 2025. (As expressed by PM Abe)

Expanding application of “i-Construction” from the national government-controlled to prefectural government-ordered construction work. 6
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SMARTCONSTRUCTION KOMATSU
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Since the start of SMARTCONSTRUCTION service in
February 2015, we have deployed it at 8,700 jobsites.

(As of August 31, 2019. Limited to Japan)

We have also shared with customers new issues which we must solve together

at many jobsites.




We hear “Wow!”

KOMAYSU

AR—PIAYRARTIZaY
BAEHOBN

ivn [o [y Toue o T

.

HHROLN
SBEVaNIOF AL -2

IBOMEE. REMETANCHRATS

REBEHCRE TawL

oAz
R Atos(B)MIZLCTREML

SHROXEDN RBLRYYL

e

from customers every week. We have already heard it at 284 jobsites.

SMARTCONSTRUCTION
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Our customers’ voices are introduced in our SMARTCONSTRUCTION

website.
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http://smartconstruction.komatsu/

Values of “Things” 399 KNI R A CuG ok
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“Things”: DANTOTSU products that Domain:
improve customers’ safety and Customers’ operations
productivity. (civil engineering/construction)

+ Newly created values:

Service of things”: DANTOTSU service Improved safety and productivity

that will not stop machines at jobsites.

i Per-h k vol f
Conceptua! drawing of e o
value creation

Earthwork volume will not change. j . — -

“Quality assurance Of thingS”: Minimum use of machines and workforce ——
Our promise to customers reflects Shortened construction periods / >
Quality and Reliability of products.

k / K Machines & workforce j

10
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Working to Achieve “Safe, Highly Productive, Smart and Clean Workplaces”
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We will accomplish digital transformation of construction with “things” (automation and sophistication of construction
equipment) and “matters” (optimization of construction work), thereby achieving safe, highly productive, smart and clean
workplaces of the future.

Level 5:
Optimized
construction

Level 4:

Automated planning
of construction

Safe, highly productive, smart and clean workplaces of the future

Digital transformation of construction work

: Daily tasks are generated from
i 3" 72 oMEenEET B0k daily optimized construction

[ plans. Synchronized
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R

~oo
ot

7" RELRSII2TOA. M. H8. RREELL0IMTIIMIE

¥y ¥
g
A

Fof [ SNe || ==
ko> || & || 57

2N

¥

rjljr rJer

I=INtENSIVE CONS

Level 2:
3D terrain data

GIEIntensive
CONSIIUCHONI

equIpmMenuE.

ars” [Optimization level of construction operations]

Tho
v ! ot

SVisualization ot
Progress
[erraininio:

518 UISE of

Level 1:
3D design data

construction

Conventional

5" [Automated and autonomous level of machines]
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Achievements Made Possible with SMARTCONSTRUCTION since 2015
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In all processes of conventional construction, safety and productivity have been
improved by leading-edge digital technologies.

Conventional

construction

Construction &
Research & survey manadement

Drone-used 3D construction 3D construction & Drone-used 3D

i management by oy :
3D surve planning & ageme as-built inspectio
y simulation ICT-intensive models

and applications

Improved safety and productivity are limited, when each process is partially optimized.
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What to Achieve with SMARTCONSTRUCTION from 2019
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Dynamic improvement in safety and productivity will be achieved by optimization of all
processes when each process, which is partially optimized by digital technologies, is linked.

Conventional
construction

4 R h & Construction & "\
eoRATE A Y management
&‘ | / = ¥ " G 53':

e

3D construction 3D construction T ED

DserfE-used : management by e -
planning & I ; as-bUitkinspectio
3D survey simulation I mn_swc_eodels

Digital transformation of construction resulting

from optimization of the entire process.
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Verification of Digital Transformation of Construction at Actual Jobsites
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Analyses of Digitalization in Construction Processes in Europe

As a result of verifying operational processes with European customers, we have

found that the majority of construction processes is in analogue and have confirmed

that each step is not connected digitally.

Most processes is not digitalized, so the site foremen check visually and perform other tasks in
analogue.

Even when digitalized, digitalization stops at individual processes in analogue.

Pre and post processes are continuous, resulting in merely chopped solutions.

Construction site on the Autobahn expressway used in Komatsu’s advertisement
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Colored process are individually digitalized. 18




Analyses of Digitalization in Construction Processes in Europe

Concerning individual operational process, we have
verified pros and cons of digitalization by applying
cutting-edge technologies. We have verified that we
should be able to achieve digital transformation in the
entire construction process, when almost all processes
are digitalized.

Construction site on the Autobahn expressway used in Komatsu’s advertisement

Bidding towinning | Development of plans Execution of construction
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’ develop high- operations,|they can replace weekly and monthly
i grtzmsul))r_\ drc)ll'ans | processes with|daily ones, thereby becoming able
etore biading, | to turn the high-speed, real-time PDCA cycle.
thereby eliminating a ,
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As a result of turning the high-speed, real-time PDCA cycle, customers can change the
processes per se, which lead to shorten the processes and reduce manpower related to

the processes.

Changes in construction processes by digitalization
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Before — Under — After Construction

£ " Real-time PDCA”

By creatlng an advanced and continuous PDCA cycle,
customers can shorten complicated processes and
reduce necessary manpower.

RESUlting improvements (for illustration purposes only)

Work volume per
hours of machine
use and workers

>

Machines and labor

* By achieving targeted terrain with minimum
amounts of time, machines and workers,
customers can minimize construction costs.

* By deploying surplus time, machines and
workers, they can improve earnings of their
total business.

Source: Material for MLIT's i-Construction promotion consc rtiurf0




Digital Transformation Emerging in a Diverse Range of Industries
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Providers of new digital-based value are capturing the pool of earnings and causing
irreversible industrial transformation. As we look into the future of technology
innovation, we inevitably need to maintain our lead in the digitalization of construction.

Examples of capturing the pool of earnings by digital players

Conventional players
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*2:BlackBerry
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Further technology innovation into the future

(1}

Big data

Robots

(Ajqisianaln) sausnpul jje o} buipuedx3

Expansion of business
and information which
can be transacted on
networks

Creation of new values
through analysis of a
massive amount of data.

Sophistication of
decision making based
on machine learning

Automation of diverse
and complicated work
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As the maturity of digital technologies is approaching a “critical point”, the scope of
applications is beginning to expand greatly through combination of technologies

which have advanced and become inexpensive.
Expanding applications

Examples of advances of digital technology ito the future
Past Today Future y
[Autonomous dnvmg]
Data rate' 384kbps((3%§mg speed 1Gb)ps ZOGbpS
(4G ]
(56) [Remote medicine |
LiI?AIz? About USD8,000/piece  Abut USD375/piece AbOUtUSD100 [ Genome analySiS ‘
price (2007) (2017) /plece )
(2020) Y
| Space exploitation |
No. of loT _ s 18 billion 35 billion ...
connections 2003 (2019) (2021) [ H
ologram |
Ra— o 100 EFLOPS 10ZFLOPS Replacement of intellectual
e (002) (10,000 “"Eggf;m‘ 2002) 100 times from 2017)+ | work by robots (teachers,
(2025) secretaries, etc.)
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1: Ministry of Internal Affairs and Communications (MIC), 2: Technavio, 3: MIC, 4: Super computer’s floating point computation capability per one second (Source: Top500)



As the construction industry has big tasks related to safety and productivity, it has
more opportunities than other industries to create digital technology-deployed
solutions for these tasks.

Safety and

productivity-related tasks
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w
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1: USA in 2011 “Direction, Method, and Model for Implementing Design for Construction Worker Safety in the US” 2: Japan in 2017 (Japan Productivity Center) 3: Deloitte 2016-17 Global CIO Survey 24

More dangerous than other industries
No. of deaths per 10,000 employees'

Academic, medical
Financial

Retail
Manufacturing
Service

Energy
Construction
Mining

1
1
2
2
3
4

9
16

Lower than other industries
Nominal productivity by industry?(JPY1,000/hr)

Utility

Information &
communications

Finance & insurance

Manufacturing

Service

Construction

) Health
Agriculture, forestry
and fisheries

13

Use of digital technologies

Very small ratio of investment in IT
areas compared to other industries

IT expenditures per earnings by industry?

Finance 7%
Service 6%
Academic 6%
Travel & media 4%
Telecommunication 4%
Insurance 4%
Medical 3%
Energy 3%
Retail 2%
Manufacturing 2%
Construction Il 2%




Overall View of LANDLOG Platform and SMARTCONSTRUCTION
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LANDLO®G

‘Things” data High-precision, real-time cost data Sales data| Things’ data

3D Terrain
data

Material
Costs

Labor
Costs

Machinery
Costs

SMARTCONSTRUCTION
Visuali

Finding
-zation Problem

Optimization of
Construction

Processing by Edge or Cloud

Making ‘Things data” accurately, quickly, easily and cheaply
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. Dum
Machines | | Workers Drone ||materials TrucE Fuel

All kinds of workers, machines and materials
involved in construction site

Create a task
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Strategies for “Things”
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Advanced Construction Promote the ICT mechanization*
(Automated-Self-controlled) of existing machine

!h‘» =

ICT machines* Z= Approx. 2%

To expand and promote
IET function*

Add ICT functions to existing machines
Conventional .
machines i Apptox. 98%

All Excavators working in Japan

-control

*ICT mechanization, ICT machines, ICT functions are, each
Level 3 Level 4 Level 5 items of the 3D machine guidance (3D-MG) and 3D machine
control (3D-MC) stipulated in “i-Construction” by MLIT, Japan.

28




Sophistication of construction machinery
(Automated, Autonomy)
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KOMATSU

Demonstration at CEATEC last year
Scheduled to operate at the Government orderlng constructlon site in FY2019

LIVE & siatusmmmm.

Unmanned hydraulic excavators Unmanned cawler dump staked dirt
are drilled and loaded




Promotion of ICT for existing construction machinery
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We will Develop and launch the Smart Construction Retrofit Kit.

All hydraulic excavators operating on site will be made functions as if they were the latest ICT
CONSTRUCTION equipment.

Non _
M | :4CT hi Retrofit Kit | -
i acniner _ )
%chmery S Y Retrofit Ki i.__._m
- L
M- _ i : : High-precision 3D construction is
-av'i)ﬂfoggt;:tc:on Impossible Possible Possible possible with 3D design data

LS SE Impossible No leveling, No auxiliary workers

3D Control  Eypfelel]s][< improves safety and productivity

SR IEETG g Eli(el  Guidance only

Can get 3D construction results,

Leveling - Necessary Unnecessary Unnecessary : A _ _
‘things data’, digitally in real time

uxiliary workers

Can get Can get

esults High accuracy High accuracy

@5 3D Construction .
Cheap kits, easy to use




KOMATSU

German highway construction site with smart construction
On building an animal bridge connecting the forests to protect the ecosystem

Thank you for your interest in Komatsu



