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Doosan Infracore strives to
embody corporate social responsibility (CSR) in
its overall corporate management. To this end,
the company publishes an integrated report to
disclose its financial and non-financial perfor-
mance results generated through the interaction
of diverse CSR factors, based on which corporate
values are created. This is Doosan Infracore’s
seventh Integrated Report, and continued
discussions and improvements are taking place
for more effective and transparent disclosure of
information.

35 departments related to
the company’s strategy, R&D, production, sales,
investor relations, and communications have
participated in the planning of this Integrated
Report in order to enable comprehensive
reporting on Doosan Infracore’s financial and
non-financial performance as well as social and
environmental values, with a particular focus on
2018 performance results and future plans of the
company.

This report presents quantita-
tive data about the company’s performance
during the 2018 calendar year. However, the
company’s qualitative activities mentioned in the
report, including the composition of the BOD,
include developments recorded until the end of
April 2019.

This report is mainly on the
activities and accomplishments made by the
company’s worksites in Korea and China. Some
qualitative activities, however, include those
undertaken at the company’s overseas worksites.
The CSR Facts & Figures section includes the
quantitative outcomes of the worksites in Korea
for the last three years. Figures on the worksites
in China are on activities and accomplishments
since 2016, after the execution of the overseas
worksite CSR roll-out.

This report has been assured
by Samjong KPMG, an independent assurance
service provider, to ensure the propriety and
integrity of the reporting processes as well as
the accuracy and credibility of its contents. The
Independent Assurance Report is attached in the
Appendix section.

Disclaimer This report contains details of some
future activities, events and situations based
on the company’s plans and estimations of
future financial outcomes, which may turn out
to be inaccurate in the event of changes in
the global business landscape. The plans and
estimations draw upon the best information
available at the time of completion of this
report, with due consideration given to future
business environments as well as the company’s
elaborate business strategies. Doosan Infracore,
therefore, would like to remind its stakeholders
that this report contains some predictions that
may be affected significantly due to the risks,
uncertainties and other factors involved in the
company’s global operations.

Printed Material

This report is published

in Korean, English, and Chinese
to communicate better with
our global stakeholders

PDF
This report is available in PDF
format which can be downloaded at
www.doosaninfracore.com

Doosan Infracore Communication
CSR/Shared Growth Team CSR part
23rd FL. Doosan Tower Building,
275 Jangchungdan-ro, Junggu,
Seoul (04563), Korea

E-mail: csr.di@doosan.com
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2018 Financial Highlights

(Unit: KRW million;
based on consolidated financial statements)

Sales

DOOSAN GROUP

Operating Income

Total Assets

Total Equity

Doosan Credo — Our Beliefs and Philosophy

Doosan Credo

The Doosan Credo is a stipulation of Doosan’s management philosophy
and way of business with a history of 100 years that have been inherited
and developed. The Doosan Credo contains nine core values which
serve as standards for all decision-making and conduct at Doosan.
Through this, Doosan achieves its ultimate goal. The Doosan Credo is
accomplished through Doosan’s aspiration and core values.

All of us at Doosan practice the nine core values of the Doosan Credo
every day. To create ‘Proud Global Doosan,” Doosan employees around
the world practice the nine core values of the Doosan Credo in all places
where they operate. These values guide the way we do business, the
way we treat each other, and the way we work with all of our partners.
The nine core values of the Doosan Credo are as follows:

Environment

Core Values
People Cultivating People ;-:atiggg:nng,
Profit Social Responsibility Safety and

More information on the Doosan Way and our core values is
available at http://www.doosan.com/en/belief/credo

Our Heritage With 123 years of history, Doosan is the oldest
enterprise in Korea. It is also a company with the great potential,
having undergone continuous changes and achieving significant
growth throughout the years. Doosan has continued to grow since
its inception. In the twentieth century, it emerged as one of the
country’s strongest consumer goods companies specializing in
beer and beverages. At the dawn of the new millennium, however,
Doosan embarked on a massive transformation to become a global
company by developing new growth engines and entirely overhaul-
ing its business portfolio. Through a series of successful mergers
and acquisitions, Doosan has completely transformed itself from a
consumer goods company into an infrastructure solution provider,
specializing in a wide range of industrial infrastructure such as
construction equipment, energy, and production facilities. Backed
by a diverse business portfolio and clear sense of purpose, Doosan
continues to pursue innovation and change with a clear focus on
businesses, needed to establish and operate social infrastructure,
and thus enhances the value of lives of humankind.

Our Growth Engine Behind the success of Doosan is its unwavering
“trust in people.” This belief is well summed up in our 2G Strategy —
Growth of People, Growth of Business. The 2G strategy has been the
driver of our past successes and will guide us through our journey
toward prosperity in the future. At the heart of the 2G Strategy is the
virtuous circle of “growth of people laying the foundation for the
growth of the company, and the latter leading back to the former.”
With its trust in its staff and continuous investment in human
capital, Doosan was able to successfully complete bold restructuring
and innovative business portfolio transformation.

Our Future Doosan aims to become a ‘Proud Global Doosan,” with
‘firm belief and trust in people.” ‘Proud Doosan’ means becoming a
company of which all stakeholders are proud, including employees,
customers, shareholders, and society as a whole. Our vision is to
become a company in which all of our stakeholders can take pride.

Affiliates

Doosan is making efforts to improve the foundation for life. Doosan can
be found in various fields, ranging from the entire infrastructure support
business that includes industrial facilities, machinery, equipment, and
construction, to the consumer goods business.

Doosan Auxiliary Infrastructure Consumer & Service
Corporation Organizations Support Business Business

=

More information on the subsidiaries of Doosan Group is
available at http://www.doosan.com/en/intro/affiliate
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2018 Financial Highlights

(Unit: KRW million;
based on consolidated financial statements)

Sales

Operating Income

Total Assets

Total Equity

Company Profile

Doosan Infracore was founded in 1937 as Chosun Machine Works,
the first large-scale machine manufacturing factory in Korea.
Through continuous growth for more than 80 years, it has become
the nation’s top machine manufacturing company. Its product
line-up includes construction equipment, engines, a variety of
attachments, and utility equipment. Based on its world-class
competitiveness, Doosan Infracore is moving forward to grow into a
global leader in the infrastructure solutions.

Company Name Doosan Infracore Co., Ltd.
Year Founded 1937
CEO Sohn Dong-youn

Main Business Areas Production and sales of construction
equipment and engines

Employees 4,468
(Including overseas worksites; as of December 31, 2018)

Business Overview

Construction Equipment The Construction Equipment Business
Area has supplied high-quality medium and large heavy equipment
to industrial sites since 1977, contributing to the development of the
global infrastructure industry. The Construction Equipment Business
Area has prestigious global brands, such as Doosan, Bobcat, and
Geith, with product line-up ranging from compact to medium and
large construction equipment. It has production bases in Korea,
North America, China, and Europe. It provides world-class products
in construction equipment and attachments, portable air compres-
sors, lighting systems, and portable power equipment.

Engine Established in 1958, the Engine Business Area produced
the first diesel engine in Korea, and has continued to expand its
business portfolio. It supplies diesel and gas engines for buses and
trucks, power generators and ships, as well as various industrial
engines across the world. Based on its product line-up that meets
increasingly stringent world-wide environmental regulations, the
Engine Business Area is emerging fast as the world’s top-tier engine
manufacturer. It has been enhancing its global competitiveness by
attracting new customers for existing products and exploring new
markets and new business opportunities.

Brand

Doosan Infracore’s brand represents Doosan’s proud history and
remarkable growth, and receives worldwide recognition.

5 Bohcat.

For more information on Doosan Infracore’s brand, visit our website at
www.doosaninfracore.com or scan this QR code with a smartphone
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CEO Message

| thank you sincerely for your interest and encouragement.

For Doosan Infracore, 2018 was a very meaningful year. We improved product quality and enhanced other sources of fundamental
competitiveness. We actively carried out sales activities in emerging markets as well as in China, our key market, and increased our
construction equipment market share in North America, Europe, and other advanced markets. We also proactively responded to the
changes in the business environment brought on by the Fourth Industrial Revolution and digital revolution, and made preparations for the
future by further developing such new businesses as Digital Transformation and the Concept-X project.

In 2018, Doosan Infracore achieved sales of KRW 7,730.1 billion, a year-on-year rise of 17.7%, despite growing uncertainties worldwide. As
we stayed focused on improving profitability and product mix backed by a stable market demand, operating income rose 28.4% year-on-
year to KRW 848.1 billion, a record in our history.

These accomplishments were made possible by your interest and encouragement. Grateful for the support, we will strive to solidify our
stature as a world-leading construction equipment company.

Outlook and Plans for 2019

The global construction equipment market forecasts to decrease in growth rate and then start to turn downward in 2020. Even the Chinese
market, which has continued to grow recently, is expected to diminish starting in the second half of 2019. The engine market is also
expected to decline in the second half of the year.

Throughout its long history of more than 8o years, Doosan Infracore has experienced countless ups and downs. We have overcome many
crises and grown into a global construction equipment company mainly because we have prepared for tomorrow rather than today, and
chosen change and innovation over complacency. This year, we will preemptively respond to the market environment which will more likely
to be difficult, and secure the fundamental competitiveness to overcome any challenges. We will stride forward ‘Powered by Innovation.’
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Management Analysis CEO Message

Powered by Innovation

Digital innovation, which is leading the Fourth Industrial Revolution, is the reality and the future of not only the Internet, IT, and electronic
industries but the manufacturing industry as well. Doosan Infracore fully understands that change and innovation, including digital
innovation, are the very foundation for increasing competitiveness. To further expand this mindset, we have adopted a new slogan —
‘Powered by Innovation.’

Under the ‘Powered by Innovation’ slogan, R&D and production, sales and support, and technical staff will proactively communicate
and collaborate with one another, and think collectively. Through these efforts, we will focus our energies on developing new customer-
centered products and services as well as on transforming Doosan Infracore into an innovative company that discovers new opportunities
using digital technology. In addition to products, we will offer customers smart solutions and services, and other premium value, and thus
realize our vision of ‘Global Leader in Infrastructure Solutions.’

In addition to change and innovation, Doosan Infracore will focus on three tasks this year — strengthening financial soundness, diversifying
products and services, and expediting digital transformation and new business implementation.

Strengthening financial soundness

First, we will further strengthen our financial soundness by diversifying sales in preparation for market slowdown or stagnation, and by
further strengthening bond and cash flow management. While managing risks in slowing markets, we will rebuild our dealer network and
strengthen sales promotion by focusing on developing promising markets. In China, we will strengthen our sales network in regions where
we underperform, concentrate on bond and cash flow management, and increase external sales of engines and after market (AM) sales by
implementing diverse strategies.

Maximizing customer satisfaction with more competitive products and services

We will diversify and customize products and services. We will expand the line-up of mini excavators and build a sales foundation, while
also expanding our special equipment business, such as rotary drill rigs and rippers. In preparation for enforcement of next-generation
emission regulations, including EU Stage V and China’s Stage IV emissions standards, we will strengthen quality management of new
products, in addition to increasing service solutions through product diversification and customization by region.

Expediting digital transformation and new business implementation

We also plan to actively prepare for the future through digital transformation and new business development. In April 2019, Doosan
Infracore established a partnership with Palantir Technologies, a data analysis technology unicorn. By building a big data platform, we will
optimize our business operations, streamline the decision-making process, and substantially enhance business efficiencies. In November
2019, a proving ground (PG) is scheduled to be completed in Boryeong City, South Chungcheong Province. At the performance testing site,
we plan to build a prototype of the Concept-X project to develop future construction equipment technologies and verify their feasibility,
with the goal of establishing a business model for commercialization.

The business items that we have discovered and been developing will be introduced to relevant markets and be fully commercialized.
Moreover, we will continue to develop new business opportunities by building a system of investing in and cooperating with diverse start-ups.

We believe that the foundation for a company to be sustainable for 100 or 200 years is the deep trust they enjoy from their stakeholders,
including customers, shareholders, suppliers, and employees. Accordingly, we will earn more trust by strengthening management
transparency and maintaining communication, not to mention strengthening products, quality, and other sources of competitiveness.

Complying with laws and standards is a basic requirement for a global corporate citizen. We are therefore carrying out sustainable
management activities that befit a global leader, such as reducing greenhouse gas emissions, minimizing environmental impact, and
building a win-win labor-management culture. To ensure that our employees and suppliers work in a safe environment, we will further
strengthen worksite safety management. We will also render our trade practices more transparent and fairer by strengthening our
compliance programs (CP) and subcontract management. By doing so, Doosan Infracore will grow into a ‘Proud Global Doosan.” We look
forward to your interest and encouragement. Thank you.

Sohn Dong-youn

Chief Executive Officer
Doosan Infracore Co., Ltd.

03



2018 Doosan Infracore Integrated Report

Doosan Infracore strives to maximize its corporate value by effectively investing its financial and non-financial resources in its value chain. We

actively address social and environmental issues related to our business operations, while pursuing our vision of becoming a ‘Global Leader

in Infrastructure Solutions’ as a means to ensure sustainable growth and contribute to social development.

Capital Input

Financial

Funds that are procured through manage-
ment, investments or financing, and that
can be used by an organization to produce
products or provide services

Manufactured

Manufactured articles, such as facilities and
buildings that can be used by an organiza-
tion to produce products or provide services

Intellectual

An organization’s knowledge-based intan-
gible assets, such as patents, copyrights,
software rights, and licenses

Human

Members’ capabilities, experiences, and
drives towards innovation that allow the
understanding, development, and execution
of an organization’s strategies

Social/Network

Stakeholder relations and trust, and other
intangible assets related to brands and
reputation developed by an organization

Natural

All environmental resources that are renew-
able or not renewable and that can be used
to provide products or services

o4

Value Chain

Product Development

Develop products, that meet
customer requirements and
next-generation emissions
regulations, and technologies
for smart solutions, such as
Concept-X, based on the New
Product Development (NPD)
process

Procurement

Build a healthy ecosystem
for win-win growth

based on activities that
strengthen supplier
competencies, such as
the Leading Suppliers
program and benefit
sharing system

Manufacturing

Secure an advanced operation
system that enhances product
quality, flexible production
system, and production
efficiency based on the Doosan
Production System (DPS)

Management Analysis

In-use

Conduct field surveys and
operate the Customer Support
Center and other channels

to receive diverse customer
opinions

Offer diverse information,
including tips on equipment
use, through social media

Sales, Solution & Service

Build a systematic product
line-up to increase customer
satisfaction, optimize our
parts supply processes, and

strengthen customer services,

such as DoosanCARE

Develop service solution
products and advance
customer services through
DoosanCONNECT™

Key Performance In 2018

Our Business Model

Financial”

Sales KRW 7,730.1 billion Netincome KRW 394.2 billion
Increased by 17.7% year-on-year as a result of .
enhancing product competitiveness and sales Assets KRW 11,029.2 billion
channels Liabilities KRW 7,208.4 billion
Operating income KRW 848.1billion Equity KRW 3,820.8 billion
Rose by 28.4% year-on-year, posting the

highest figure ever, thanks to our efforts to

improve profitability and product mix backed

by stable market demand

Manufactured

Production facility PRODUCTION

investments KRW 135.1 billion

Investments to increase production capacity
and improve the plant environment

Excavators and wheel loaders 27,612

Engines 96,654

Intellectual

Domestic and overseas intellectual
property rights®

Won the Grand Prize at the 2018
loT Innovation Awards

Applications 3,576
Registrations 2,467
Human

CELL - a new learning organization

Launched CELL (Community of Employee-Led
Learning) to assist employees with their self-
led learning and operated around 70 CELLs

Selected four Meisters — the best in
class technician

Chose four of our technical staff as Meisters
in order to foster expert technicians and raise
their self-esteem

Social/Network

Leading Suppliers

(cumulative) 27
Operated programs designed to help our suppli-
ers improve their own capabilities and secure
fundamental competitiveness

Dream School participants
(cumulative) 763
Continued to run the Dream School, a mentoring-

based dream discovery program, participated by
our employees, for youth since 2012

Continued to conduct social contribution activities, including the Doosan Day of Community Service,
equipment to support disaster relief, and the Hope Elementary School in China

Natural®

Energy consumption 2,067 T)

Achieved a 5% improvement in energy intensity
(energy costs/production) year-on-year despite
an increase in production by continuously
identifying tasks to reduce energy consumption
and taking action

Greenhouse gas
emissions 108,244 CO,

Achieved our GHG emissions reduction target by
103%, set in the beginning of the year, as a result
of company-wide efforts led by the GHG/Energy
Reduction Council

Reused and recycle water 67,742 tons
Y Based on consolidated financial statements
? Based on consolidated entities as of 2018 year-end
? Based on business sites in Korea
05



Sales

2018 Performance Summary

Operating Income

2018 Doosan Infracore Integrated Report

Net Income

Percentage of premium eco-friendly
or eco-friendly products

e

Successful demonstration
in Bauma China 2018

Grand Prize at the 2018
loT Innovation Awards

0
¥

Greenhouse gas emissions

Agreed on collective bargaining agreements
without dispute

One of top Korean companies with
the best CSR reputation in China

MEMBER OF

In Collaboration with RobecoSAM «

Listed in DJSI Korea the machine and
electric equipment categories

Rated Class A in the ESG Evaluation by
the Korea Corporate Governance Service

International ARC Award
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Management Analysis

Performance Overview

In 2018, the global market for construction machinery continued
its growth from 2017, with the exception of the Middle East,
Africa, and Korea. This growth was driven by major infrastructure
investment, increased demand for infrastructure and mining
equipment as prices rose for raw materials, and the replacement
cycle for existing equipment. The global market for engines also
expanded in 2018 mainly attributable to increased demand for
construction machinery in North America and China, with demand
for engines for gas generators and large generators in particular
growing strongly due to rising oil prices.

In these changes and market growth, Doosan Infracore was
successfully able to increase its sales by flexibly responding to
changing demand and stably acquiring business rights to sell
heavy equipment in the advanced markets. The company is now
preparing for potential market uncertainties and a slowdown in
the near future by enhancing its fundamental competitiveness.
It will do this by improving product quality and cost structure,
undertaking a digital transformation, and establishing the future
direction of new business through the Concept-X project.

Doosan Infracore is also fully committed to fulfilling its responsibil-
ities as a leading global company not only in terms of profitability
but also in creating social value. The company has set out detailed

Performance Review & Outlook

Financial Performance

In 2018, Doosan Infracore expanded its presence in global
markets based on competitive products and innovative business
strategies. As a result, the company achieved remarkable financial
results, including record-breaking operating profits. Annual sales
increased by 17.7% year-on-year to reach KRW 7,730.1 billion, while
operating profits rose by 28.4% to KRW 848.1 billion, the highest
ever. This was largely due to strong market demand and the
company’s efforts to improve profitability and its product mix. Net
income increased by KRW 97.5 billion year-on-year to KRW 394.2
billion.

Sales Records
(Unit: KRW million; based on consolidated financial statements)

Sales 5,729,550 6,567,897 7,730,108
Cost of sales 4,404,459 5,024,999 5,936,246
Gross profit 1,325,091 1,542,898 1,793,862
Selling and

administrative 834,273 882,129 945,734
expenses

Operating income 490,818 660,769 848,127
Other non- 56,182 64,153 36,084

operating income

Other non-

corporate social responsibility (CSR) strategies, led by the CSR . 213,312 72,932 63,697

. . . C . operating expenses
Committee empowering all its staff to join in with the efforts. In

- e . . Net income before
addition, it is promoting cooperation between advanced and income tax 82,050 489,627 616,426
developing naft.mns.. Doosan Infracorgf has thus linked its core Income tax expense 162,640 192,984 222,257
business activities with the UN’s Sustainable Development Goals Net 115,985 206,643 394,170
. etincome ) ) ’
(SDGs), and it also uses KPMG’s ‘True Value’ methodology to
analyze the social value that the company generates in its overall
value chain.
(Unit: KRW billion; based on consolidated financial statements)

Sales Operating income Netincome

(o) o (o)
17.7% T 28.4% T 32.9% T

7,730.1
660.8 296.6
6,567.9
2018 2018 2018
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As of the end of 2018, total assets were KRW 11,029.2 billion, up
KRW 753.1 billion year-on-year, while total liabilities grew by KRW
105.4 billion to KRW 7,208.4 billion. The company’s total equity
surged by KRW 647.7 billion year-on-year to KRW 3,820.8 billion.

Financial Status
(Unit: KRW million; based on consolidated financial statements)

Current assets 3,049,571 3,767,434 4,426,822
Non-current assets 6,977,238 6,508,656 6,602,345
Total assets 10,026,809 10,276,090 11,029,167
Current liabilities 3,653,194 3,695,646 3,778,574
E';’g‘i'lft‘i‘gse”t 2,925,238 3,407,283 3,429,778
Total liabilities 6,578,432 7,102,929 7,208,352
Total equity 3,448,377 3,173,161 3,820,815

3.1 Construction Equipment  The global market for construc-
tion machinery grew in most regions in 2018, including in major
advanced markets, China, and emerging markets. Doosan
Infracore’s Construction Equipment BG improved its profitability
by increasing sales of finished vehicles and parts backed by the
market growth. In particular, sales in China, the world’s largest
market for construction equipment, increased significantly in 2018.
This was attributable both to a strong market and the company’s
efforts to be cost competitive, enhance customer value through
differentiated products and services, and ensure competitive
advantage in its sales channels. Amidst changes in the market,
Doosan Infracore is continuing to launch new products which
reflect customer needs, improving dealer service, and always
striving to improve quality.

In addition, Doosan Infracore has expanded the presence of
DoosanCONNECT™, an upgraded version of its telematics remote
equipment management solution, in the global market, and
launched a new mobile app to help customers better manage
their equipment. The company has also further strengthened its
customer service through intensive training of the technicians
for DoosanCARE services and the staff at its dealerships, and by
developing service solutions connected to DoosanCONNECT™.,
With the construction industry seeing widespread adoption of
information and communication technology (ICT), the company
has been making continuous investment in the latest technologies,
including unmanned and automation technologies.
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Doosan Infracore’s Construction Equipment BG achieved annual
sales of KRW 3,254.9 billion in 2018, a year-on-year increase of
21.3%, and Operating income also rose by 48.8% to KRW 283.4

billion.
Sales Operating income

o o
21.3% 1 48.8%

3,254,939
2,683,478
190,417
2018 2018

Construction Equipment
(Unit: KRW million)

Sales 1,351,718 2,683,478 ‘ 3,254,939 ‘

Operating income 18,031 190,417 ‘ 283,417

3.2 Engine  There have been increasing challenges for companies
from fast-growing prices for raw materials, rising labor costs, and
intensifying competition in global markets especially from Chinese
companies. Nevertheless, Doosan Infracore’s Engine BG achieved
significant increases in both sales and profitability in 2018 due
to growth in the market for construction machinery and increased
demand for generator and commercial vehicle engines.

9 On January 1st 2018, the heavy equipment business operation of Doosan Bobcat
in North America and Europe was transferred to Doosan Infracore’s Construction
Equipment BG, so the related financial figures of Doosan Bobcat for 2017 are there-
fore reclassified to those of Doosan Infracore’s Construction Equipment BG

Management Analysis

The Engine BG saw a number of notable achievements in 2018,
including the development of a Stage V engine which meets the
latest European emissions regulations; the addition of new, major
overseas customers; the development of products tailored for the
Chinese market through the Lovol Doosan Engine Company Joint
Venture (LDEC JV); and visible growth in the Vietnamese automotive
market. In Indonesia, Doosan Infracore is pursuing a strategic
alliance with a state-owned enterprise which will help the company
diversify its business and also serve as a springboard for entry
into markets in South-East Asia. The Engine BG has undertaken
extensive R&D and investment into the development of electronic
engines and after-treatment systems to meet increasingly strict
regulations on emissions and hazardous substances, and has now
successfully launched engines which meet the latest emissions
regulations. It is also continuing to focus on customers’ mid- to
long-term requirements by developing LNG engine technologies
to meet demand for alternative fuels, expanding its line-up of gas
engines, and developing hybrid powertrains.

Sales Operating income

6.1% | 39.3% T

532,350
501,792
75,837
2018 2018
Engine
(Unit: KRW million)
2016 2017
Sales 498,699 501,792 532,350
Operating income 58,781 75,837 ‘ 105,660

Performance Review & Outlook

In 2018, cash flows from operating activities increased by KRW 172.1
billion year-on-year to reach KRW 837.8 billion due to increased
sales and improved profitability. In 2018, cash and cash equivalents
reflecting changes in foreign exchange rates increased KRW 109.5
billion year-on-year from KRW 943.5 billion at the beginning of the
year to KRW 1,053.0 billion at the end of the year.

Liquidity risk may arise when a consolidated entity fails to fulfill a
payment obligation for financial debt due to insufficient liquidity, or
finds it impossible to raise the funds needed for normal business.
Doosan Infracore draws up three month and annual financial
balance plans to minimize the influence of business, investment,
and other financial activities on its monetary balance. Through this
financial balance planning, the company calculates, secures, and
maintains liquidity, in preparation for possible liquidity risks.

Cash Flow

(Unit: KRW million; based on consolidated financial statements)

Cash flows

Cash flows from 665,691

s 837,778
operating activities 512,993 37,77

Cash flows from

investing activities 909,634 (256,289) (312,848)

Cash flows from

financing activities (1,454,380) 32,267 (422,558)

Cash and cash equivalents

Cash and cash
equivalents,
beginning of
the year

560,003 538,578 943,481

Cash and cash
equivalents, 538,578 943,481 1,053,016
end of the year

Consolidated entities’ facilities and equipment include land,
buildings, structures, machines, and assets under construction.
The book value of facilities and equipment was KRW 1,782.6 billion
as of the end of 2018, a year-on-year decrease of KRW 4.3 billion.
Cumulative new acquisitions and capital expenditures in 2018 were
KRW 170.0 billion, and depreciation costs totaled KRW 142.2 billion.
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Doosan Infracore improves its product competitiveness and builds
the foundations for long-term growth by expanding investment into
R&D. R&D at the company consists of heavy product development,
which undertakes research into the company’s key products, such
as excavators and wheel loaders; engine product development,
which focuses on meeting emissions and fuel efficiency regulations;
product design and high-stiffness materials; and the technology
center, which focuses on the virtual verification and analysis of
R&D. All these R&D activities are aimed to create a distinct techno-
logical advantage for the company, and to establish an advanced
engineering process.

Based on non-consolidated financial statements, Doosan Infracore’s
R&D expenses in 2018 increased KRW 23.3 billion year-in-year to
stand at KRW 135.1 billion, equivalent to 4.4% of total sales. As of
the end of 2018, the number of intellectual property rights applica-
tions made in Korea and overseas by consolidated entities had
reached 3,576, and the number registered totaled 2,467.

Non-Financial Performance

1.1 Customers Doosan Infracore has endeavored to meet
customer needs by developing engines which meet the latest
stringent emissions regulations, such as EU Stage V and China’s
Stage IV emissions standards, and by launching special equipment,
including giant rippers and rotary drilling rigs. The company has
also sought technological innovations and improvements in its
fundamental quality, thereby expanding its market presence.

In addition, it has been expanding regions where customers manage
their equipment more efficiently through the DoosanCONNECT™
service which provides real-time information on equipment
location, operational status, and parts including engines. In 2018,
the company introduced DoosanCONNECT™ in Korea, followed by
its launch in North America, Europe, China, and some emerging
markets. Doosan Infracore also offers a range of convenient
services, including ‘Smart Maintenance’ service solution product
which provides preemptive maintenance services based on the
information collected through DoosanCONNECT™.,

1.2 Employees Doosan Infracore has been establishing a human
rights risk management system in order to protect the rights of all
of its stakeholders, including employees. To this end, the company
distributes a manual on the prevention of human rights risk,
operates the Human Rights Protection Center, offers employee
education on human rights, and operates the Women’s Council.
In 2018, the company conducted an online survey to identify the
level of awareness of issues surrounding human rights among its
employees with the goal of raising their awareness on human rights.
In addition, it expanded the scope of online education on human
rights to all employees.
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In addition, Doosan Infracore launched ‘CELL’ (Community of
Employee-Led Learning) in 2018 to help its staff with self-led
learning. CELL is a new learning support system which promotes
and supports small, task-related group learning throughout the
company. Doosan Infracore employees formed more than 70 CELLs
in 2018.

1.3 Suppliers  Doosan Infracore helps its suppliers enhance
their competitiveness through a wide range of support programs,
covering the development of technology, quality improvement,
and financial support. In particular, the company runs the Doosan
Supplier Excellence Program (DSEP) and the Leading Supplier
program in order to help its suppliers improve their fundamental
competitiveness. In addition, it has implemented a multi-party
benefit sharing system through which its first- and second-tier
suppliers work together to create and share excellence.

Doosan Infracore strives to prevent industrial accidents by improving
health and safety management of its suppliers and building a
cooperative partnership with them. To this end, the company offers
safety education to staff at its suppliers, assesses their safety
risks, and provides them with technical support relating to hazard
management through the Safety and Health Symbiotic Cooperation
Program. This program not only offers technological support but also
other supports through various means, including safety banners
and environment and EHS guidelines.

1.4 Local Communities Doosan Infracore undertakes a wide range
of social contribution activities, so that it can grow in partnership
with local communities, and fulfill its role as a global corporate
citizen. Every year since 2014, the company hosts the ‘Doosan
Day of Community Service’ event, with participation of Doosan
Group employees around the world, including Korea, helping local
communities to develop. Since 2012, the company has run the
‘Dream School,” a program through which its staff and specialist life
coaches help young people find the right career paths, including
through activities that promote self-growth.

In addition, the company signed a ‘safety culture social contribution’
agreement with the Korean Ministry of Public Safety and Security in
2016 in order to promote safety in local communities, and has been
carrying out a range of activities to create a culture of safety. These
include using its health and safety facilities, such as the Disaster
Prevention Center, company-affiliated hospitals and other specialist
facilities, to provide firefighting, emergency treatment, and medical
support to residents near its Incheon Plant.

Management Analysis

Doosan Infracore is subject to the Korean Emissions Trading
System. In 2018, the company launched the GHG/Energy Reduction
Council in its efforts to reduce energy consumption and GHG
emissions. All departments related to energy and GHG take part
in the Council which is responsible for creating sophisticated
climate change strategies, including managing the performance
of its Energy Management System (EMS), establishing a mid- to
long-term roadmap for emissions trading, and setting emissions
reduction targets. In particular, the setting out of a mid- to long-term
roadmap to respond to the emissions trading system has enabled
the company to conform with the system that will be in place from
2020 through preemptive emissions trading. The company’s GHG
emissions in 2018 were 108,244 tCO2, a year-on-year increase
about 10%. This was due to the substantial increase in its produc-
tion volumes, but the intensity of its emissions has been declining
continuously since 2016.

Outlook 2019

1.1 Construction Equipment  Demand for construction equipment
in advanced markets is expected to slow a little in 2019 due to
the global economic downturn. Followed by the business right
acquisition from Doosan Bobcat in 2018, Doosan Infracore will
gradually expand its market share in 2019 by strengthening its
sales capabilities in advanced markets and increasing sales of mini
excavators (MEX) through its improved dealer networks. In partic-
ular, the company will improve customer service in North America
by establishing a Parts Distribution Center (PDC) and the North
America Customization Plant (NaCup). In China, with the market
possibly slowing down, Doosan Infracore will improve its position by
increasing sales of mid- to large-sized models, focusing on profitable
sales, and improving the soundness of account receivable.In
emerging markets, the company will focus on profitability and the
management of accounts receivable as global economies slow.
Doosan Infracore will also improve channel competitiveness, and
increase sales of large-sized models in regions with potential for
rapid growth.

Performance Review & Outlook

1.2 Engine  The Engine BG is expected to grow in 2019, despite
a slowing global economy, due to increased sales of Construction
Equipment BG and Doosan Bobcat products, as well as additional
external sales and as a result of its efforts to find new markets, such
as power generation and vehicle engine products. In 2019, Doosan
Infracore will actively put into place a wide range of measures to
increase sales to outperform market growth.

These will include expanding its coverage by strengthening networks;
diversifying markets and products; launching next-generation
engines ahead of the implementation of the EU Stage V and China’s
Stage |V emissions standards; securing new, major customers;
developing localized engines through LDEC JV; and increasing sales
of large-sized generator engines and gas generator engines in North
America. It will also meet customer requirements by expanding
its engine line-up through the development of new, large-sized
electronic engines and other advanced technologies, as well by
improving productivity and minimizing the impact of increases in
the cost of raw materials to make its products more cost competitive
while increasing customer satisfaction.

As seen at the 2019 Davos Forum held in early 2019, the whole world
is paying close attention to such concepts as the Fourth Industrial
Revolution, eco-friendly economic development, a fair economy,
international leadership, and sustainable economic development.
Accordingly, there has been increasing emphasis on managing
extreme weather, climate change, and the risk of natural catastrophes.

In order to manage these risks, Doosan Infracore examines the
results of its materiality analysis and external environmental, social
and governance (ESG) evaluation, and then correlates them with
each department’s business plans. The CSR Committee then reviews
these results and decides CSR strategic tasks of the company.
Doosan Infracore’s eight strategic CSR tasks for 2019 include
establishing a management system and strengthening monitoring
for raising awareness of human rights; identifying suppliers with
high CSR risks and helping them make improvements in order
to strengthen CSR management system of its supply chain; and
reducing GHG emissions. In 2019, the company will establish an
ESG framework and indicators in order them make improvements
the correlation between its CSR tasks and business strategies. To
this end, Doosan Infracore will involve relevant departments in
discussions on how it can achieve sustainable growth, and based
on these discussions, the company will motivate all of its staff to
reflect the CSR in every aspect of their daily work.
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The positive and negative impacts that a company have on society can be an element that either contributes or hinders development of the
global human society, and they are also connected to the value that a company provides to its shareholders. Doosan Infracore therefore
pays close attention to the relevance between corporate value and social value, and seeks to enhance its capability in creating social
values. To this end, we applied the ‘True Value’ methodology developed by KPMG to analyze our performance in creating social values in
2018, as we did in the previous year. We plan to reflect the calculation results in our management decision-making and risk management
processes.

1. Selecting Indicators

We selected major topics and quantitative indicators, with our net income, a financial value, serving as the baseline, in order to identify the
societal added value resulting from our business operations from economic, social and environmental perspectives. We analyzed global
research data to determine each indicator’s monetary value per unit. In August 2018, we completed our voluntary soil remediation work and
acquired confirmation thereof from the government. We have thus excluded the ‘soil contamination’ index from this year’s list.

Index Type Details

Finance Netincome Baseline Financial performance from income generated during the year

Employee salaries + Economic effects of monetary compensation for employees

Economic effects from investments in suppliers’ competencies and win-win support

Support for suppliers * (Win-Win Growth Fund, etc.)
Economy T conom ic effects created by pavine d widends and interest pavments to | investors
Dividends and interest expense N Econ0m|.c effects created by paying dividends and interest payments to investors
and creditors
Economic effects from corporate tax paid to the governments of countries in which
Corporate tax + .
we do business
. Social effects of HRD investments in employees’ capacity-building education and
Investment in human resources development + .
training
. . T Social effects from our local community education programs, such as
Investment in social contributions + .
the Dream School, and donations
Greenhouse gas emissions? - Impact on climate change due to GHG emissions (Scope 1 & Scope 2)
Air pollutants emissions® - Impact on air quality due to NOx, SOx, and PM emitted during business operations
Environment Water usage volume? - Impact of water consumption on water environment, including water-scarce regions
Waste treatment volume® - Environmental impact of waste treatment, such as sales and incineration

Management Analysis

3. 2018 Sustainability Management Value

Impact Management

True Value of Doosan Infracore, including its added economic, social, and environmental values, amounted to KRW 466,453 million as of the

end of 2018, representing 6.5 times more than its financial value.

Finance
4\
ap 7,876
2,779
105,282 1 o
3,349 619 3,362
T NN
46,289
4\
227,415 .
71,748

l ——— Economy —m8M8— —— Environment ————

Net Employee  Supportfor Investorand Government Human Contributions  Greenhouse  Impacts Impacts
income salaries suppliers  shareholder value resources to local gas on air on water
value (Corporate development communities  emissions quality
tax)

(Unit: KRW million)

Total
466,453
81
N
+550%
Impacts True
of waste Value

In 2018, our net income (in the non-consolidated basis) increased by 18.7% year-on-year to KRW 71.7 billion, mainly attributable
Finance to a surge in sales of construction equipment in advanced markets, China, and emerging markets, as well as an increase in

profitability of our engine business (P. 8-9).

Waste recycling volume?

+ Reduction of environmental impact due to the recycling of waste

2.Value Measurement

Economy

Our economic net benefit generated in 2018 amounted to KRW 391.5 billion, a year-on-year decrease of 19%, as no dividend was
paid out for hybrid capital instruments on the basis of the accounting standards, although there was a slight increase in support
for our suppliers, including the Shared Growth Fund and the win-win encouragement fund (P. 87), as well as our corporate tax
payments. We also introduced a paper ballot and an electronic voting system (P. 79) to enhance shareholder value, and expanded
our compliance program in order to comply with the government’s policy, rules, and regulations (P. 82).

Economic, social, and environmental costs and benefits were measured by multiplying monetary value, based on the latest global research
materials, to quantitative input data. The data includes the amount of money used to support major management activities and make
investment, as well as environmental pollutant emissions and contaminated area due to management activities. Monetary value then was
adjusted in consideration of the price fluctuation rate depending on the time of research and base country, and exchange rates on the last day

Our social net benefit generated in 2018 increased by 29.3% year-on-year to reach KRW 10.7 billion due to the increase in our CSR
investment, such as disaster relief and other social contribution activities (P. 109), as well as Dream School operations (P. 96).

of 2018 were used.

Input volume attributable to
business operations

Monetary value of social costs
or benefits by unit

Economic, social, and
environmental impacts of the year

* Calculation results are explicit information that was derived to set up a direction for
social impact management and value creation based on several assumptions, and
do not indicate integrity. Also, the monetary value applied in the current approach
can be additionally complemented or adjusted in accordance with announcement
of new research results. There is thus a chance that impact valuation figures of the
same year will change. This information therefore cannot be deemed as part of the
company’s disclosure of financial performance.
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G.Psacharopoulos and H.A. Patrinos, Returns to investment in education: a further update
(2004)

EPA, Technical update of the social cost of carbon for regulatory impact analysis (2013)
EEA, Revealing the cost of air pollution from industrial facilities in Europe (2011)

TruCost PLC, Natural capital at risk: the top 100 externalities of business (2013)

A. Rabl, J. V. Spadaro and A. Zoughaib, Environmental impacts and costs of solid waste:
a comparison of landfill and incineration (2009)

Environment

In 2018, our net environmental costs from business operations amounted to KRW 7.4 billion, a year-on-year decrease of 42.3%.
There was a slight increase in our GHG emissions, air pollutants emissions, and waste disposal due to an increase in production
volume. However, we offset a part of this increase by implementing a mid- to long-term roadmap and an action plan to meet the
requirements of the emissions-trading system (P. 74), and through the recycling of waste recycling (P. 75). In August 2018, we
completed our voluntary soil remediation work and obtained government approval for purification, which significantly reduced our
environmental costs. In addition, we are currently working to reduce our impact on air quality by installing dust collectors, new
painting facilities, and concentrated catalyst oxidation facilities, and also by improving our odor processes (P. 75). In improving
water quality, we are promoting the automation of the entire wastewater treatment process and installing facilities to reduce
nonpoint pollution source (P. 75).
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Doosan Infracore seeks to strategically aligns its key businesses with the UN Sustainable Development Goals (SDGs) guided by its
direction to contribute to the development of society through cooperation between developed and developing countries as well as
development of new market and new businesses (Global Leader in Infrastructure Solutions). Doosan Infracore also does its utmost to go
beyond CSR activities to create social values across the overall value chain with an aim to systematically implement the SDGs as a global
corporate citizen (Global Leader in Corporate Citizenship).

Through constant communication and strategic partnerships with its stakeholders, Doosan Infracore will create synergies. Furthermore,
it will focus on strengthening its corporate competitiveness by identifying business opportunities for the future and creating sustainable
values for the company and society as a whole.

SUSTAINABLE
DEVELOPMENT

INDUSTRY, INNOVATION
ANDINFRASTRUCTURE

o
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GOODHEALTH
AND WELL-BEING
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CONSUMPTION
ANDPRODUCTION

CO &

QUALITY

EDUCATION

1

CLIMATE
ACTION

GENDER
EQUALITY

¢

CLEANWATER
AND SANITATION

v

1 PEAGE, JUSTICE 1 PARTNERSHIPS
AND STRONG FORTHE GOALS
INSTITUTIONS

Y, @

Promote a sustainable and inclusive economic development fl/"

1. Approach

Global Leader in Infrastructure Solutions

J

DEGENT WORK AND

ECONOMIC GROWTH

Global Leader in Corporate Citizenship
Build a sustainable and inclusive civil society

Doosan Infracore approaches UN SDGs from the perspective of People, Product, and Processes (3P), and define the activities designed for each
goal on its own. This report shows how the company has contributed to SDGs through its strategic performance and CSR activities in 2018 by
categorizing them into three levels and providing major activities for each level to ensure in-depth analysis of its contributions.

01 PEOPLE Activities to support and nurture ‘People’ — one Level 1 Corporatg activities.that do not hinderthe.support forSst
of Doosan Group’s core values (Employees, Establishing an environment for seamless implementation
customers, suppliers, and local communities) of SDGs and the process of responding to laws and policies

that the company should observe as a corporate citizen

02 PRODUCT Activities to consider eco-friendliness and Level 2 Promoting za.cFivities that contrip.ute to achieving SDG§
sustainability from such initial stage as R&D Making additional efforts to facilitate the implementation
and product design of SDGs, while executing an implementation process that is

more systematic than the prior step

03 PROCESS Activities to increase positive impacts while Level3  Innovation Fh?t promotes lor.1g-term change .
reducing negative social and environmental Long-term vision and strategies to promote social
impacts of manufacturing process innovation, create Doosan Infracore’s corporate value, and

develop future growth engines
|
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Management Analysis

2. 2018 Activities by Goal

People

Impact Management

Corporate activities
that do not hinder the support for SDGs

LEVEL1

e

Promoting activities
that contribute to achieving SDGs

LEVEL 2

-

Innovation
that promotes long-term change

LEVEL 3

GOODHEALTH
ANDWELLBENG

v

iy
EDUCATION

-l

5 o
EQUALTY.

16 o e
ANDSTRONG
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- Maintained smoke-free workplaces
- Conducted activities to prevent occupational

diseases

- Expanded the installation of automated external

defibrillators (AEDs)

- Continued to run work-related stress management

programs

- Helped employees, including those of suppliers,

improve their health and quality of life

- Developed a digital physical examination record

management system

- Developed eco-friendly technologies that prioritize

customers’ health and safety

- Upgraded the functional competency (FC)

system for employees in Korea and overseas

- Provided capacity-building training through

a self-led learning system

- Operated the integrated global HR system
- Ran the Dream School to help youth to discover

their dreams

- Ran the Junior Engineering Class based on

employees’ talent donations

- Operated the Leading Supplier program based on

the Doosan Supplier Excellence Program (DSEP)

- Eliminated all forms of gender discrimination

against women in job allocation

- Operated flextime to promote a work-life balance

- Offered gender equality education to employees
- Expanded the percentage of female managers

(position holders)

- Operated the Women’s Council and held the HR

Executive Meeting to build a culture of gender
equality

- Operated reporting channels, such as the Human

Rights Protection Center (Help Line) and the Internal
Reporting Center

- Offered human rights education and conducted

campaigns

- Implemented the annual workplace EHS compliance

evaluation

- Developed and distributed a manual on

the prevention of human rights risks based on
the results of focus group interviews (FGls)

- Maintained a transparent information disclosure

system

- Developed an in-house due diligence tool to

check the level of awareness on human rights

- Expanded the Gender Equality Center into

the Human Rights Protection Center

- Strengthened the alignment between corporate

values and social values

- Planned and carried out social contribution

activities tailored to local communities

- Aligned the company’s key businesses with

UN SDGs

- Formed a partnership with Palantir Technologies

to build a data-based collaboration platform

- Analyzed social values by using the ‘True Value’

methodology

- Began to establish an ESG framework and indices

Product
- Operated the Concept-X project and applied
oy . ’ - Introduced hybrid excavators, construction optimized technologies for future construction
T ot DAl e o cqument ot nmamned andaomation  SHe s 35 manned auonomasseprert
Industrial Revolution technologies, and equipment management and 5G
solutions by using telematics - Developed prerequisite technologies for hybrid
powertrain
sasoonsa . N - Reflected eco-friendly product management - Expanded the gas engine line-up
12 i . ~
et E(S:??r?;:;lg gfg‘é‘[‘ltc'&”Zﬁgdc;@ﬂl‘;?égstgpomon processes in new product development processes - Developed technologies and products to secure
m of eco-friendly produc’ts - Developed LNG engine technologies to cope with alternative fuel and engine electrification
the growing alternative fuel market technologies
- Fostered GHG and/or energy experts
13 i
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- Developed and produced vehicle engines that

satisfy emissions standards of each country

- Enhanced the competitiveness of diesel engines
- Supplied engines that meet the new Chinese

emission standards which is scheduled to be
enacted in 2020

- Improved combustion and post-processing

technologies to cope with the next-generation
emissions regulations

Process

GOODHEALTH
ANDWELLSENG

NDUSTRLINATON
ANONFRASTRICTRE

&
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- Complied with the EHS laws and guidelines

in Korea and overseas

- Expanded safety facilities at worksites and

distributed safety manuals

- Helped suppliers improve safety management

capacity through the Safety and Health Symbiotic
Cooperation Program

- Provided on-site inspection and EHS technology

support for outside suppliers

- Operated the process safety management (PSM)

system to prevent fatal accidents

- Promoted safety culture social contribution

activities through a private-public partnership

- Obtained the Safety Zone Certification, the only

voluntary corporate safety evaluation system in
Korea

- Operated the wastewater recycling system
- Expanded the wastewater reclamation and reuse

system and constructed separate rainwater-
exclusive intake facilities for industrial water
conservation

- Maintained pollutants below 40% of the legal

requirement through the automation of all
wastewater treatment processes

- Put a preventive maintenance process in place by

establishing and implementing regular air/water
quality environmental facility maintenance

- Built an energy intensity management system
- Reviewed the way to use renewable energy

- Operated the Energy Management System (EMS)
- Identified new energy conservation items for

continuous energy conservation

- Enhanced EMS data reliability by establishing

an energy measuring device monitoring system

- Upgraded the energy monitoring/management

systems

- Stabilized an ICT-based production processes and

promoted industrial development

- Promoted operational innovations through digital

transformation

- Operated DoosanCONNECT™, a remote equipment

management solution

- Launched a mobile DoosanCONNECT™ app and

upgraded its main features

- Developed ‘Smart Maintenance’ service offering

preemptive maintenance services

- Established a global MES platform and promoted

smart factory

- Made investment in energy efficiency and strived

to reduce GHG emissions

- Analyzed the GHG emissions scenario and

established reduction goals based on the
government’s reduction roadmap

- Managed disaster risk systematically by operating

a business continuity management (BCM) system
at the Group level

- Launched the GHG/Energy Reduction Council
- Implemented in-house climate change prevention

campaigns

- Established an action plan to set and achieve

emission reduction goals
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At the center of the tectonic change called the Fourth Industrial Revolution,
we will grow into a global leader in infrastructure solutions by transforming

Relentless innovation is what drives
not only what we do but also how we do it in step with the digital era.

Doosan Infracore forward.

Our Strategy
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Strategy Overview
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The construction equipment industry is vulnerable
to flows of the global economy, government policy,
infrastructure investment, and other macro factors. It also
has a characteristic of undergoing ups and downs on a
regular basis. Recently, the industry has been growing
on increasing infrastructure investments, a continuing
growth momentum of emerging markets, and a booming
mining industry fueled by soaring prices of raw materials.
In response to rapid market changes, global construction
equipment makers are actively attracting customers with
distinctive products and services, while also developing
communication technology (ICT)-linked solutions and other
new technologies in pursuit of competitive advantage.

2018 Doosan Infracore Integrated Report

In preparation for market uncertainty, Doosan Infracore
is focusing on rebuilding its dealer networks, securing a
position of advantage in markets, and strengthening bond
and cash flow management through strategic resource
allocation into markets with high growth potential in order
to enhance financial soundness. We also strive to bolster
product and service competitiveness and thus maximize
customer value by expanding the product line-up of
mini excavators and other equipment and building sales
foundations for the products; expanding rotary drill rig,
ripper, and other special equipment production and parts
sales; and developing new products that meet EU Stage V
and China’s Stage IV emissions standards.

In addition, we expanded DoosanCONNECT™-based
solutions to a global level and launched the Concept-X
project which centers on converging the latest in ICT and
unmanned and automation technology with construction
equipment to take the lead in future construction sites. As
such, Doosan Infracore is speeding up its pursuit of digital
transformation and implementation of new businesses
in response to the fast-changing global business
environment.

In 2018, Doosan Infracore stayed focused on growth and
innovation amid rapidly-changing market conditions,
and strived to leave a positive impact on society and
stakeholders.

Taking a step further, under the slogan ‘Powered by
Innovation,” Doosan Infracore will preemptively respond to
market uncertainties in 2019 and conduct value-focused
corporate management, thereby solidifying its reputation
as a world-leading company in the construction equipment
industry.

Our Strategy

Global Leader

in Infrastructure
Solutions

We aim to continue expanding our businesses
to become a global leader in the infrastructure
solution business, offering not just the best
quality products but also total solutions that
provide better value to our customers.

Strategy Overview

Maximize customer value
and satisfaction by offering
world-class products, parts,

and services

Consistently grow Develop new products
businesses to and services by converging
further enhance ICT technologies, such as
the competitiveness of big data and the Internet

the existing businesses of Things

Secure cost leadership
by consistently realizing
cost innovation

Maximize operating efficiency
by creating a smart factory
and work environment

Expand business portfolios
toward high value-added
technologies and solution

business
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Global growth of construction

equipment business

North American/ /I /I
European Markets ° %
Emerging Markets — 8

) !5

Chinese Market —— ! I O

Sales grew 11.9%
year-on-year to record
KRW 759.8 billion

in 2018

Sales grew 8.5%
year-on-year to record
KRW 1,180.0 billion

in 2018

Sales grew more than
40% for the past 2-3
years to record KRW
1,315.1 billion in 2018

Global growth of parts business

(Unit: KRW billion)

17.7

(Year-on-year sales growth rate in 2018)

2417

2016 2017 2018

S U S TAI N A B L E 01 Strengthening Market Competitiveness

GROWTH

02 Enhancing Product Competitiveness

03 Building a Foundation for Stable Profits
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Our Strategy

North American/European Markets

Advanced markets, including North America, which is the
second largest market in the world (single country basis),
are growing on increasing infrastructure investments. As
the construction and oil and gas industries have been on
an upward trend in North America, demand for equipment
in regions where these industries are well developed is
expected to grow and thus lead to market growth. The
European market is expected to gradually grow, with
Southern and Eastern Europe leading the growth, followed
by lower growth trends in major markets, such as Germany
and the UK.

Doosan Bobcat had handled sales of Doosan Infracore’s
construction equipment in advanced markets. However,
Doosan Infracore reorganized its construction equipment
business with a focus on core products, as part of its plan
to enhance overall business competitiveness, and took
over the sales operations effective January 1, 2018. The
company also re-established its business strategies, and
worked on developing outstanding mid-to large-sized
dealers and improving channel coverage to build a strong
sales network. The Parts Distribution Center (PDC) in
Atlanta was rebuilt to improve its responses to North
American market demands for parts and to increase
supply availability. Also, a PDC was opened in Seattle in
April 2019 in response to a growing demand for parts in
the northwest region. As a result, sales increased 11.9%
over the previous year to KRW 759.8 billion indicating a
successful takeover of the sales operations for the North
American and European markets.

Sustainable Growth

In 2019, advanced markets are forecast to grow at a
bit lower rate due to a global economic downturn. To
maintain its growth momentum and achieve qualitative
growth in the North American and European markets,
Doosan Infracore will secure mega dealers based on its
strong global leadership, operate Customization Plants,
and enhance fundamental product competitiveness by
improving parts availability. The company will also expand
product line-ups by launching a mini excavator (MEX)
which is high in proportion to overall sales, improve profits
by increasing sales of large heavy equipment, and lead the
Concept-X project-based ICT solution business. Moreover,
Doosan Infracore will improve business efficiency and
product competitiveness across the value chain, including
sales, product development, and production.

Emerging Markets

Asia, South America, Africa, and other emerging markets
grew at a higher rate on the strengths of rising material
prices, increasing infrastructure investments, and robust
growth of India and other major regions despite sharp
exchange rate fluctuations fueled by uncertainties in
some emerging countries in the second half of 2018. In
the past, demand for mid- to large-sized equipment was
high in emerging markets, reflecting the high proportion
of large infrastructure projects, such as road, railroad, and
port, within the market. However, the compact equipment
market has been steadily growing as a result of a recent
rise in labor costs and a spreading urbanization of farming
villages.

DX75, a crawler-type MEX
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DL450-5L, a wheel loader of Doosan Infracore

Against this backdrop, Doosan Infracore has categorized
countries into two regions — one for risk management
and the other for sales expansion — in consideration
of each country’s situations, and is taking a different
approach to each category based on its continued efforts
at expanding coverage and strengthening channel
competitiveness in emerging markets. In addition,
the company is steadily solidifying the foundation for
growth in consideration of market characteristics and
situations by building a revenue structure that ensures
a stable inflow of sales even in a slowing market and
by making continued efforts to diversify its customer
mix. Accordingly, Doosan Infracore is employing
different strategies for different category regions — a
high concentration of sales resources in high-potential
regions and a conservative sales approach in such risky
markets as Turkey, Argentina, and Russia. In Indonesia
and the Philippines, the company will steadily increase
sales of 20-ton mid-sized products while targeting the
compact equipment market with DX75, DX140 and other
products that have yet to be exported. In Chile, the
company is increasing sales in underperforming markets,
such as mining and forestry, by developing additional
new customers.

In addition to increasing overseas presence and market
share, Doosan Infracore seeks to diversify its customer
mix and thus expand the sustainable income structure

2018 Doosan Infracore Integrated Report

by focusing on high-price large equipment sales and
fleet deals. To this end, the company has broken away
from the simplicity of selling products and instead
introduced ‘Smart Maintenance’ service, a pilot program
offering genuine parts and maintenance service
solutions based on information collected through the
DoosanCONNECT™, The company also implemented
a value-selling strategy in emerging markets, such as
South America and Southeast Asia, and thus secured
a series of highly-profitable mega deals and special
equipment supply contracts.

In July 2018, Doosan Infracore took part in INNOPROM-
2018, the largest industry expo in Russia, and established
the foundation for market expansion by showcasing its
equipment and cutting-edge technologies, including
wheel loaders and DoosanCONNECT™. As a majority of
worksites in Russia are located in remote areas, which
makes it very difficult for customers to access dealer
services, visitors showed a great interest in the remote
equipment monitoring features of DoosanCONNECT™.

In Irag, Doosan Infracore secured a supply contract for 45
22-ton excavators through competitive bidding, the largest
of single-item public tenders held in emerging markets.
In Africa, the company signed fleet deals in Sudan,
Algeria, and Ghana as a result of its strategic approach
to local markets and based on distinctive services.

Our Strategy

Articulated dump truck (ADT)

In Sudan, in particular, the company won a supply contract
for 44 excavators and 16 wheel loaders from a large civil
engineering company that carries out irrigation and public
works projects due to DoosanCARE and other distinctive
customer-oriented services. In Algeria, the company signed
a contract to supply 27 wheel loaders to a mining company,
as a result of its implementation of a strategy that is based
on an accurate analysis on public companies which make
up a majority of the domestic market. Also signed was a
contract to supply 20 excavators to a gold mining company
in Ghana. These and other fleet deals led the company’s
2018 construction equipment sales to KRW 1,180.0 billion
in emerging markets which represents a year-on-year rise
of 8.5%, thereby maintaining its growth trend for the past
three years.

Doosan Infracore continues to sign fleet deals in emerging
markets in 2019. In January, the company signed articulated
dump truck (ADT)” supply contracts with Singapore and
Hong Kong companies. The contract to supply 30 ADTs to
KTC, Singapore’s largest engineering construction company,
is the largest deal among Doosan Infracore’s ADT supply
contracts. Including the 20 ADTs sold to KTC in 2018, it will
be operating a total of 73 Doosan ADTs. In Hong Kong, 10
ADTs will be used by the local construction company Luen
Yau for the new airport construction project. As the ADTs
will be used for expanding the Hong Kong airport terminal
and constructing additional runways, the probability of

Sustainable Growth

generating additional sales is high once construction is
launched. The company’s consecutive winning of large
ADT supply contracts in emerging markets is the result
of its efforts to increase customer satisfaction, such as
combining of outstanding products and DoosanCONNECT™
and other innovative service solutions.

In Saudi Arabia, Doosan Infracore identified local market
demands and preemptively respond to them with products
competitive in performance quality and price. As a result,
the company won contracts to supply 46 excavators
and wheel loaders to be used in mining, infrastructure
construction, as well as oil and gas pipeline construction. In
Uzbekistan, supply contracts for 47 excavators and wheel
loaders were obtained from equipment rental and large
companies due to outstanding product and service quality,
and based on the company’s long-established trust-
worthiness.

In 2019, Doosan Infracore will choose key areas with high
potential and focus on strengthening its sales channels
and selling large equipment in the selected areas. It will
further strengthen product and service competitiveness
by releasing products customized to emerging markets,
bolstering its sales network, and differentiating services.
In light of a slowing global economy, the company will
focus on managing profitability and receivables in
emerging markets.

The Chinese construction equipment market, which had
been showing signs of recovery since the second half of
2016, grew at a rate higher in 2018 than before thanks to
increasing national infrastructure investments, a robust
development of mining fueled by rising raw material prices,
and growing needs to replace the aging equipment sold
in 2010 to 2011. In particular, sales of mid- to large-sized
equipment rose considerably in proportion due to a robust
demand driven by infrastructure and mining projects
across the country.

Y Articulated Dump Truck (ADT): Large dump truck mainly used in rough
areas, such as mines and quarries. A special articulation system is
applied to Doosan Infracore’s ADT to ensure stable and powerful driving
performance, while a six-wheel drive system delivers even distribution
of an object’s weight across the truck, thereby increasing grip force
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In addition to product sales, Doosan Infracore has
been focusing on enhancing profitability in preparation
for an economic downturn. Specifically, the company
strived to strengthen channel competitiveness through
expansion of highly-competitive dealerships; enhance
bond management and expand cash sales; and increase
high-margin product sales in proportion, and thus
achieved stable business growth in 2018. In addition, the
company is providing finance packages customized to
local circumstances and expanding the special equipment
business, while improving its service quality to enhance
customer satisfaction and providing customer-tailored
equipment information using social media, including
WeChat, in order to proactively respond to customer needs.
As a result of these and other efforts to increase market
share and profitability, Doosan Infracore recorded sales of
KRW 1,315.1 billion which represents an over 40% increase
in the Chinese market over the past two to three years and
more than a four-fold increase in the past four years.

In 2018, Doosan Infracore also focused on bolstering
dealership competitiveness and providing locally-tailored
finance packages to increase product sales through
building of strong customer relations. As dealership
competitiveness is an important factor in China, the
company made continuous efforts to increase the
percentage of highly-competitive dealerships, including
channel restructuring and performance-linked incentive
programs. As a result, the percentage of A-grade dealerships
(@ market share of around 10%) grew from 19% in 2017 to
24.3% in 2018. Locally-customized finance packages were
designed and offered in consideration of circumstances by
region, with a focus on preferred sales conditions offered
to preferred customers (different installment payment
arrangements depending on the size of cash deposits)
and a next-generation finance system. To minimize mid-
to large-sized equipment supply shortages caused by a
sudden surge in market demand, the company supported
a smooth product supply by assigning each dealership
a number of equipment deemed optimal for the local
environment.
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Doosan Infracore maintains its competitive edge in the
30-ton excavator sector of the Chinese market. Demand
for mid- to large-sized equipment has been increasing in
China with a recent infrastructure and mining expansion.
In response, the company has been bolstering its large
excavator line-up by launching the DX7oo0, following with
the DX800LC, an ultra-large 8o-ton excavator equipped
with Doosan Infracore’s latest technologies as a flagship
model. Since its 2017 launch, it has received a highly
favorable response from the market and customers,
attested by its steadily-rising sales. In 2016, Doosan
Infracore started to change over from dealership to directly-
managed chain stores in select areas of Shanxi Province,
including Inner Mongolia, Beijing, and Hebei Province
in order to advance into mining or rocky regions where
large-scale infrastructure projects abound. By the second
half of 2017, the company has completed the network of
sales outlets and started to attract customers.

As a result of its active efforts to expand presence in the
mid- to large-sized equipment market, the company’s mid-
to large-sized excavator sales continue to grow in 2019 as
in 2018. In January 2019, Doosan Infracore signed a supply
contract for 36 large excavators, including ultra-large
8o-ton excavators, with Neimenggu MengXin Group, a
mining leader in China. The Neimenggu Group, mining
around 20 million tons of coal a year from its four coal
mines, signed the contract after a two-month thorough
review of the work performance and efficiency, including
fuel consumption, as well as the details of the DoosanCARE
service program. The supply contract is significant in that
the company has won over a leading customer of the
Chinese mining market as a long-term strategic partner;
and expected to have a positive influence on other large
potential customers in need of quality mining equipment.

Our Strategy

Introduction of
Doosan DX8o0LC-5B [=

DX800LC, a ultra-large 8o-ton excavators to be supplied to
Neimenggu MengXin Group

Sustainable Growth

As Chinese customer needs steadily become segmented,
a demand is rising for special equipment, such as the
rippers” and rotary drill rigs?. To cease upon such an
opportunity to grow its special equipment business and
secure a presence in its key market, Doosan Infracore
has organized a sales unit and set up work processes,
and it is now in the process of strengthening its strategic
alliances with local companies. As an outcome, Doosan
Infracore signed a memorandum of understanding (MOU)
in January 2019 with China’s Zhengzhou Yutong Heavy
Industries Company on supplying 1,200 upper structures?,
worth around KRW 250 billion, of excavators necessary for
production of rotary drill rigs. Zhengzhou Yutong Heavy
Industries Company is a machinery manufacturer of
Zhengzhou Yutong Group, the No. 1 bus manufacturer in
China. Since 2011, the Chinese partner has been supplied
around 200 upper structures for production of rotary drill
rigs, cranes and other special equipment. Doosan Infracore
plans to use this supply contract as an opportunity to
expand its special equipment market in cooperation with
Zhengzhou Yutong Heavy Industries Company.

China’s construction equipment market in 2019 is forecast
to grow at a rate similar to that of 2018 as the government
is likely to maintain its infrastructure investment policy and
market demand to continue in line with the equipment
replacement cycle, while environmental regulation to
become more stringent. Despite concerns over a slowdown
of the Chinese market, Doosan Infracore will achieve
sales targets by improving its product mix through mid- to
large-sized product sales increase and by strengthening
channel competitiveness through special management
of regions where its sales are relatively weak. The
company will focus on increasing profit-centered sales
and the percentage of cash sales, improving receivables
soundness, and engaging in other risk management
efforts, with the goal of achieving qualitative growth and
continue its 2018 growth momentum in 2019.

Y Ripper: Special equipment with a hook-shaped attachment instead of
an excavator bucket to dig up solid soil or soft rocks

? Rotary drill rig: Special equipment with a rotating crawler drill attached
to the excavator’s arm; and it is used mainly for vertical digging during
foundation work

3 Upper structure: An excavator consists of an upper frame, which com-
prises a cockpit and arm, among others, and a lower frame for moving
and stabilizing
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Enhancing Product
Competitiveness

2018 Doosan Infracore Integrated Report

To develop products more competitive and lay the
foundation for long-term growth, Doosan Infracore
constantly updates its direction for product development,
and formulates and implements strategies for developing
technologies and products in line with the direction.
The company sets a product development direction in
consideration of such customer preferences as product
durability and convenience, such market trends as use
of eco-friendly fuels, and such base technologies as ICT.
Doosan Infracore is preparing for and responding to the
market through development of ICT solution connection
and unmanned and automated equipment; zero-emissions
equipment; and global platform equipment development.

In partnership with Trimble Inc., Doosan Infracore is
realizing machine controls (MC) and developing service
solutions linked with DoosanCONNECT™, It is also
developing unmanned and autonomous equipment in
cooperation with external solution-specializing firms.
In addition, electric excavators are being developed in
response to emissions regulations toughening mainly
in advanced countries. As such, Doosan Infracore is
enhancing product competitiveness by reflecting changes
in customer, social, environmental, and technological
development.

Our Strategy

To produce more competitive engine products, the
company has shifted its product development direction
toward technologies for alternative fuel and engine electri-
fication, while focusing on the performance, fuel efficiency,
durability, and reliability. To prepare for next-generation
emissions standards, the company is expanding the scope
of its combustion technology R&D to include CNG, LNG,
and other alternative fuels. The company is preparing for
engine products of the future by accumulating engine
electrification technologies, including hybrid engines.

Under the direction, Doosan Infracore is developing hybrid
engine technology in the industrial engine sector. By
developing an advanced 48V industrial hybrid powertrain”
and conducting research on electrification of mechanical
parts, the company seeks to secure relevant prerequisite
technologies and build the foundation for growing into a
total powertrain solution company.

According to its mid- to long-term product roadmap, Doosan
Infracore is focusing on developing new products that
meet next-generation emissions standards, including EU
Stage v? and China’s Stage IV emissions standards, while
also expanding its engine line-up and attracting customers
overseas.

In January 2017, the company developed a compact
G2 Stage V pilot engine in response to a scheduled
enforcement of EU Stage V emissions standards, and after
a series of thorough durability and quality tests, it plans
to mass-produce an improved version in 2019 when the
regulation takes effect. The ultra-low fuel-consumption
combustion (ULFC) technology, an upgraded version of
the combustion technology used in the production of an
earlier model of compact G2 engines, has been applied
to the G2 Stage V model. Improved in fuel efficiency up
to 6% higher (based on D24) than the previous model,
the compact G2 Stage V engine boasts a best-in-class
performance in terms of power, torque, durability, and
reliability. The company also took actions to promote the
sales of G2 Stage V engines, such as operating of a group
of teams dedicated to serving prospective customers and
provision of distinctive services. Thanks to the actions and
to the superior performance features of the engine, the
company signed large-scale supply contracts with global
companies, including KION of Germany in 2017, and Baoli
of China and Arbos of Italy in 2018.

Prior to launching new products equipped with the Stage V
engine, including excavators and wheel roaders, Doosan
Infracore trained service personnel assigned in European
markets for two weeks, covering technologies applied to

Sustainable Growth

the new products, concepts related to parts information,
and equipment inspection. In particular, R&D personnel
who have worked on the designing of the products, took
part as an instructor and provided an in-depth education
on diverse subjects, ranging from development concept
to product operation, helping trainees improve their
understanding of the products. Service personnel of the
company’s European subsidiary who has completed
advance training participated as a teaching assistant and
shared their practical know-how with trainees. Through
both theoretical and practical training on a continued
basis, the company will deliver as much information as
possible to service personnel and thus establish its Stage V
engine as a competitive and sustainable product in
Europe.

Lovol Doosan Engine Company (LDEC), a joint venture of
Doosan Infracore and Lovol, has been developing a 3.4-liter
G2 engine (D34) as part of its plan to mass-produce an
engine that meets China’s Stage IV emissions standards,
slated to be in effect at the end of 2020. The engine will
first be used in agricultural machinery to be manufac-
tured by Lovol, and then introduced to the construction
machinery and generator engine markets in China, to be
followed by emerging markets with emissions standards
similar to those in China. Doosan Infracore will develop
mid- to long-term growth drivers by mass-producing
next-generation engines to meet EU Stage V and China’s
Stage IV emissions standards through advance quality
management.

Y Powertrain: Main components that generate power and deliver it to
the road surface, which include transmission, drive shaft, final drive,
wheels, and tires

? Stage V: Emissions regulations enacted by the EU in relation to non-
road engines that went into effect starting in 2019 (regulates particulate
matter and nitrogen oxide, etc.)
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Strengthening Manufacturing Capabilities

Doosan Infracore upgraded its Incheon excavator plant in
2016 into a production system flexible enough to reflect
market conditions. The company has since adopted
a number of advanced systems, including production
quality monitoring, modularized design application, and
efficient production line operations, and as a result, it
was able to streamline job processes, reduce standard
work hours, shorten the distribution distance, increase
per-capita production, and achieve other productivity-re-
lated improvements. Moreover, the company expanded
the Fool Proof’ system to major processes with the goal of
reducing production defects to zero and ensuring product
quality. It has also established a pull-based supply chain
system which allows the supply of materials just enough
for production of one unit at a time, thereby minimizing the
waste of materials and lead time.

Doosan Infracore operates its unique Doosan Production
System (DPS) based on the Lean production method? in
order to ensure the production of consistently high-quality
products at all of its plants around the world. The DPS
reflects Doosan Infracore’s unique systems of synchronize
production, standardized manufacturing processes, and
constant production line innovation. The DPS is composed
of six principles — upkeep and constant upgrade of quality,
on-time production, stable operation, full management
support, and Team Doosan — and 22 subsequent modules.
In order to institute the DPS, the company implements
continuous activities such as conducting annual current-
state assessments of plants per module, establishing
goals and plans for improvement, and tracking the status
of improvement. As a result, the Incheon Plant improved its
manufacturing lead time by 13% year-on-year in 2018; and
the Gunsan Plant enhance its standard man hour by 9.3%.
Doosan Infracore aims at a 15% productivity improvement
in the mid- to long-term future by continually reducing
production and work loss, improving standard MH, and
adjusting line of balance (LOB)” at its assembly lines.

Y Fool proof: A device designed to prevent human errors

? Lean production method: Production system that maximizes production
efficiency while keeping production capacity and resources, such as
personnel and production facilities at the minimum required level

? Line of balance (LOB): The efficiency of each unit process of production
is analyzed so that improvements can be made to prevent bottlenecks
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Building a Foundation
for Stable Profits

Our Strategy

Increasing External Sales of Engines

The global engine market turned upward in 2018 as
industry demand started to recover thanks to rising oil
and raw material prices in the second half of 2017. Riding
on such market growth, Doosan Infracore set a record in
engine business sales and increased profit by making
product mix improvements, such as increasing sales of
gasoline and large generator engines.

Average portion of external sales
of engine for the past three years

External sales

47 .7 %

Sustainable Growth

Doosan Infracore has been seeking to diversify its
customer mix to better respond to changes in the global
engine market and ensure stable sales even in a slowing
market. In addition to internal sales for construction
equipment and Doosan Bobcat, the company has been
increasing external sales by extending its market to include
vehicle, ship, and power generation. It is also pursuing
business diversification and developing technologies
relevant to engine upstream and downstream sectors, as
well as electronic and hybrid powertrains in an effort to
proactively respond to changes to come. In particular, the
company is developing new products, including a compact
G2 Stage V-standard engine, that meet next-generation
emissions standards to increase external sales, thereby
securing long-term supply contracts and large captive
customers, such as LDEC JV.
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As a result, Doosan Infracore signed a contract with
Germany’s KION, a world-leading forklift company, in
June 2017 to supply around 67,000 compact G2 engines
by 2028. Three more engine supply contracts followed in
2018 from global companies, including Baoli in China and
Arbos in Italy, totaling some 43,000 engines. To Baoli, the
Chinese fork lift subsidiary of KION, the company will be
supplying around 13,000 compact G2 Stage V engines by
2025 which will be used to power the buyer’s main export
models. The company also has signed a letter of intent
(LOI) with Arbos, a tractor manufacturer in Italy, on diesel
engine development and supply. A 1.8- to 3.4-liter G2
engines will be developed for agricultural machinery and a
total of 27,000 units will be supplied for six years starting
in 2020. Thanks to this LOI, Doosan Infracore now has a
complete line-up of engines to cover all European markets
for engines, ranging from those for construction equipment
and forklifts to engines for agricultural use, and has thus
secured opportunities for further business expansion. By
establishing a strategic partnership with a global brand,
as a follow-up to that with Doosan Bobcat, the leader of
the compact construction equipment markets in North
America and Europe, and to that with Germany’s KION, the
world’s second-largest forklift company, Doosan Infracore
is steadily strengthening its position in the engine market
and stably expanding external sales.

2018 Doosan Infracore Integrated Report

As the shale gas markets has recently recovered in North
America and Europe, which had remained stagnated in
the past weighed down by low oil prices, demand for
diesel and gas generator engines has been on the rise.
Leveraging its full line-up of generator engines, ranging
from mechanical-type engines to the latest in electronic
engines, Doosan Infracore is meeting market demands
not only in the Middle East but also in North America and
Europe, while also focusing on attract new customers.
At the Middle East Electricity (MEE) held in March 2019,
the company unveiled seven generator engine models,
including the DX22 mass-production model unveiled last
year as a pilot product. The 22-liter large electronic engine
DX22 produces superior power compared to its competitors
in the same class. This high-performance, eco-friendly
engine can produce 20% more power than the DV22,
its mechanical-type predecessor of the same class. Its
improved compatibilities and extended parts replacement
cycle have led to improved customer convenience. In fuel
and oil consumption as well, the engine outperforms its
competitors. With the launch of the DX22, Doosan Infracore
plans to enter the large electric generator engine market.

In addition to a Stage V engine, Doosan Infracore develops
vehicle engines to emissions standards of all countries,
and have them installed in buses, trucks, and commercial
vehicles across the world. The company has been

Our Strategy

increasing the market confidence in its vehicle engines
and bolstering the competitiveness of its vehicle engine
business by further strengthening the market competitive-
ness of the Euro 6 diesel engines which were launched in
2017, and continuously improving quality and expanding
customer PR activities. Targeting the vehicle engine markets
of Asian countries which has been relatively lagging behind
on emissions regulation, the company is expanding its
sales beginning with Vietnam. Vietnam’s commercial
vehicle market is growing fast, and its vehicle engine market
is forecast to grow with the strengthened CO, emissions
regulations. Accordingly, Doosan Infracore is expanding its
business portfolio beyond supplying of complete engines
to include supplying half-finished products more suitable
for vehicle production. In August 2018, Doosan Infracore
signed a three-party LOI on the Indonesian National Engine
Manufacturing Project to advance into the Indonesian
market, the largest of engine markets in Southeast Asia.
The other two parties are PT Boma Bisma Indra (BBI), a
local state-run engine manufacturer, and a local dealer.
This LOl is in line with the Indonesian government’s
diesel engine localization policy which aims at promoting
the manufacturing industry. By signing the LOI, Doosan
Infracore has effectively established the foundation for
targeting the Indonesian engine market, including parts
supply, sale, and production. The LOI has also served as
an opportunity for the company to go beyond generator
engine sales and expand sales of diverse engines,
including vehicle, industrial, and vessel engines, in
Indonesia. By taking an integral part in the Indonesia
project after its entry of the Vietnamese vehicle engine
market, the company has secured a strategic beachhead
from which to advance into a high-potential Southeast
Asian engine market. Doosan Infracore will strengthen its
global stature as a power solution provider.

Sustainable Growth

The establishment of LDEC JV in March 2018 with Lovol,
the largest agricultural machinery company in China, has
made it possible for high-quality engines produced in
Korea for advanced markets and economic ones produced
in China for emerging markets to complement each other.
The joint venture also is expected to generate a great deal
of synergy in the engine business as it sources engine
parts and resources in China through Lovol’s extensive
business network and exports finished products through
Doosan Infracore’s global sales network. In September
2018, LDEC )V held a start-up ceremony for its 3.4-liter
G2 engine (D34) produced in China. This engine is the
product of localizing the eco-friendly, high-efficiency
compact G2 engine developed by Doosan Infracore to
meet China’s Stage |V emissions standards, slated for
2020. The D34 engine will be first applied to Lovol’s
agricultural machinery. In March 2019, a groundbreaking
ceremony was held for LDEC )V’s engine plant. Scheduled
to be completed in June 2020, the plant will comprise such
production facilities that reflect Doosan Infracore’s engine
production know-how, as an engine block processing
line, engine assembly line, and parts warehouse, as well
as a research lab proto shop, parts quality measurement
lab and other research facilities. Once completed, the
plant can produce up to 50,000 compact G2 engines (D18,
D24, D34), and with an additional production line soon
afterward, another 50,000 units, which brings total units
to over 100,000. As LDEC JV plans to make inroads into
emerging markets with emissions standards similar to
those of China, Doosan Infracore will provide full support
so that the joint venture can perform as well as it has
done in the generator engine and construction equipment
engine markets in China.

Doosan Infracore has been increasing its efforts to expand
after market (AM) business and diversify the customer
mix to build a revenue structure that can generate
stable sales even in slowdown of markets. To expand
AM business, the company focused on several areas in
2018 - bolstering the fundamental competitiveness of
products through parts captive” and development of
economy-type parts; optimizing global PDC-centered
parts supply networks; launching remanufactured engine
business; developing part kits, such as filter kit and engine
overhaul kit; enhancing service quality by improving AM
personnel skills; and expanding marketing through service
solution development and customer communication. As
a result of these efforts, sales amounted to KRW 241.7
billion (excluding special equipment and attachment
performance), a year-on-year rise of 17%.

9 Parts captive: Making parts that go into finished products into a company
brand
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Doosan Infracore has been developing genuine parts
through its Parts Captive Project since 2017. Parts captive
has such benefits as increased sales of genuine parts,
smooth development and modification R&D activities
application, and minimization of the price influencing
factors of new products. Doosan Infracore included parts
captive in its new product development (NPD) process.
At a monthly council meeting participated by around 20
working-level managers from relevant departments, the
company shares and discusses a list of parts selected for
parts captive and moves forward with internalization. As
a result of such efforts, the percentage of genuine parts
carrying the Doosan Infracore brand rose from 40% in
2017 to 45% in 2018. In addition, the company develops
and sells economy-type parts for more price-conscious
customers. Quality of economy-type parts is assured and
guaranteed by Doosan Infracore.

It is important for customer satisfaction that rights parts
become available and the repair gets done correctly as
soon as possible upon receipt of a customer request for
equipment repair. Doosan Infracore therefore operates
10 Parts Distribution Centers (PDCs) and has established
a global parts supply system. In 2018, the company
increased parts availability and the speed of its responses
to parts quests in the mid-west and east regions of North
America by rebuilding its Atlanta PDC in the U.S. The
company also established an engine PDC in Halle, near
Leipzig of Germany, covering the entire European market.

2018 Doosan Infracore Integrated Report
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The operation of the German PDC has substantially
improved the company’s ability to respond to European
market demands for engine parts. The regular order
shipment cycle substantially improved from monthly to
weekly, while the time it takes to meet an urgent order
from customers or dealers was considerably reduced
from an average of seven days to no more than two days.
In April 2019, Doosan Infracore opened its Seattle PDC
to better serve customers and dealers in the northwest
region of North America.

Doosan Infracore has integrated global planning and
master data, including Service Parts Planning (SPP), a
module the company uses to unify inventory and parts
availability standards which had been different per
subsidiary in the past, with the goal of supplying parts
in a more systematic and efficient manner. As a result,
the company’s ability to supply parts to customers has
improved markedly. In addition, the company operates
Manufacturer Managed Inventory (MMI), a method of
forecasting parts demand and suggesting to dealers a
list of recommended parts to have in stock. This enables
acquisition of necessary parts in advance, stabilizes
parts supply and minimizes lead time. In 2018, MMI
was carried out to 10 countries, resulting in a number of
positive outcomes. It will be carried out to an additional 11
countries in 2019.

Our Strategy

Continued collaboration between Doosan Infracore and
dealers is important for increasing AM sales and profits as
well as improving service quality. The company therefore
held the ‘2018 Parts & Service Sales Representative (PSSR)
Seminar’ in Asia, the Middle East, Africa, Latin America,
and Oceania, and trained PSSRs on how to improve AM
sales and service in their respective region. Through
PSSR Seminars, the company strengthened dealers’
PSSR capabilities by providing its unique, specialized
training as part of the task, ‘generating profits through
excellent services.” Dealers and PSSRs were educated
on the characteristics and strengths of genuine parts,
effective sales skills and strategies, and operating
DoosanCONNECT™. Also included in the trained were
equipment operation and maintenance.

Doosan Infracore has developed the ‘Smart Maintenance’
service, a product that provides genuine parts and mainte-
nance service solutions based on equipment status
information collected through DoosanCONNECT™, and
conducted a pilot project targeting Southeast Asian
countries in 2018. Smart Maintenance consists basically of
three sub-products of different capacity — Light, Standard,
and Premium. The main difference among the sub-products
is the degree to which detailed program contents can be
adjusted depending on the market environment and the
dealer’s program execution capabilities. Doosan Infracore
will develop a set of Smart Maintenance service solution
products, each of which reflecting the respective region’s
needs and strategic direction, and sell the regionally-
customized service solution products together with its
global DoosanCONNECT™ service plan.

Doosan Infracore will offer more improved products and
service solutions that enable customers to save more on
equipment operation costs, while providing parts and
services trusted by customers.

‘Doosan Equipment Sales’ application

Sustainable Growth

Doosan Infracore implements a value-selling strategy
which looks beyond selling products to offer solutions,
such as product consulting and services based on
understanding of customer needs and trust. This strategy
enables the company to establish strong customer
relations based on which it is attracting large-scale
customers and signing highly-profitable fleet deals. In
2018, the company chose value-selling target countries
by region and provided field training to dealers’ sales
personnel as well as various tools for increasing their
understanding of equipment. The company also practiced
value-selling by explaining about diverse solutions that
are of great interest to customers and can be used at
training and sales sites. ‘Doosan Equipment Sales,” an
application developed to combine and integrate data that
are dispersed among different channels, contributes to
expand value-selling. This application enables dealers to
carry out value standardized sales focused on delivering
value to customers. It is used at sales sites and helps
imprint Doosan Infracore’s expertise and quality in the
minds of customers. In fact, the Doosan Equipment Sales
application was used in the presentation of Doosan
product strengths, productivity comparisons and total cost
of ownership (TCO) to a South American mining company,
resulting in winning of a contract.

Doosan Infracore will systematize its value-selling strategy
by dealer competency and customer and gradually develop
construction site consulting capabilities in connection
with the Concept-X project. To this end, the company will
further fine-tune the value-selling strategy and expand
the application of the strategy to on-site sales, thereby
achieving stable growth and striking the right growth-profit
balance.
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Special Equipment

Material Handler
Amphibious Excavator
Demolition

Log Loader

Electric Excavator Product Line-up
Front Shovel

Car Dismantler
Super Long Reach

+

Giant Ripper*

* Launched in 2018

Awards
DL280-5 wheel loader DoosanCONNECT™
Made the top 50 annual list Received the Grand Pri.ze
among heavy duty equipment atthe 2018 loT Inr}ovatlon
by ForConstructionPros.com Awards organized

and Equipment Today by KIPFA




Enhancing
Product Quality

QMS Operation Process

38

Target: Construction equipment
(including DICC) and engine
businesses

Scope: Operation, R&D, sales,
services

Verify improvements
through site audit, etc.

Document the
improvement measures

Agree on diagnosis findings

Establish plans to execute tasks

Review remedial steps
by task

Report remedy-related
issues to management
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Strengthening PDCA’-based Process Operation

In 2018, Doosan Infracore created the Quality Management
Team dedicated to diagnosing and verifying all quality
controls in its construction equipment (including DICC)
and engine business operations in a bid to strengthen
the structure and management of its quality controls, and
further strengthened quality control and risk management
systems. The company had previously operated its quality
management system (QMS), which covers quality strategy
and key performance indicators (KPIs), organization,
management, quality awareness, and competency based
on the 1ISO 9001:2008. Doosan Infracore added diverse
contents to the existing QMS, such as findings of its review
of internal/external environmental changes; improvement
measures it derived by evaluating potential issues in
the QMS; and the need to expand the diagnosis to areas
outside of production, purchase, and quality. By doing so,
the company re-established the way to diagnose its QMS
in 2018 and re-defined operational management measures

Our Strategy

Risk Management Framework

Communicate risk
management

Manage internal changes

Develop risk management
systems

Define risk management
methods

° e Risk management policy
Risk management standards
Leadership
] [ J
° Set risk assessment

guidelines
Assess and respond
Monitor and report
Appoint a risk manager
for each team

Define teams and
risk managers by risk

to be strengthened. The newly-established QMS reflects the
latest ISO 9001:2015 content, including stakeholder needs
and anticipations as well as risk management, and consists
of items diagnosis related to management responsibility,
development/parts/manufacturing/market quality, and
resource management.

Doosan Infracore plans to conduct a regular QWS diagnosis
twice a year of production/purchase/quality, R&D, and
sales and service units of its construction equipment
(including DICC) and engine businesses starting in 2019.
Based on diagnosis results, the company seeks to create
a virtuous cycle of identifying of tasks, monitoring of
improvement on the tasks, and verifying of the effective-
ness of improvements made, thus continuing to upgrade
the QMS. In particular, to strengthen the execution
capability in making improvements, the company will
review diagnosis results and set up how to improve the
tasks together with diagnosed departments, share the
progress of each task at the Integrated Quality Conference,
and strengthen monitoring. Through systematic operations
of the new QMS, Doosan Infracore will quickly reflect
internal/external requirements and changes in its
operations, and faithfully act on improvements derived
from QMS diagnoses.

Doosan Infracore operates a risk management system in
order to preemptively manage various risks common in
today’s uncertain business environment, and quickly and
effectively responds to emerging risks from a perspective
covering the entirety of its value chain. For the purpose of
systematic risk management, the company has established
a risk management framework consisting of five items
- policy & strategy, process, management organization,
system, and organizational culture — and detailed operation
plans by item which have been applied to departments

Customer Value

related to its construction equipment (including DICC)
and engine operations since January 2019. Based on the
operational risks identified through the risk management
framework, such as risks related to production/purchase/
quality/technology/sales, the Quality Management Team
identifies key risks to be managed and sets up contingency
plans accordingly, thereby establishing systematic risk
management measures.

Continually Improving Basic Quality

Doosan Infracore is conducting quality-improvement
activities and building a work environment that honors
the basics and standards with the goal of substantially
improving its basic quality level. Every year, the company
identifies the most urgent of quality issues to be addressed
and accordingly takes appropriate steps in order to
enhance quality and customer satisfaction. In 2018, 61
issues were identified and 95% of them were addressed,
and as a result, basic quality issues dropped by 27%.

Verifying Equipment Durability

Doosan Infracore conducts various tests and thorough
reliability evaluations on all its products, including
excavators and engines, to ensure that they perform to
their full specifications in any environments as long as
their lifespan. In 1996, the company established the
Reliability Evaluation Center at its Incheon Plant equipped
with the latest in testing facility and equipment, including
an environmental tolerance laboratory, large unechoic
chamber, and vibration test laboratory. The center tests
and evaluates product durability and structural safety in a
wide range of work environments.

Construction equipment is used mostly in deserts,
plateaus, wetlands, and other harsh environments.
Doosan Infracore therefore tested the performance and
durability of its construction equipment in extremely cold
areas in 2014, for the first time in the history of Korea’s
construction equipment industry, and has continued the
test in a bid to overcome limits of the low-temperature
testing facility at the Reliability Evaluation Center.

Doosan Infracore plans to construct a proving ground
(PG) in the second half of 2019 in Boryeong City, South
Chungcheong Province to more thoroughly test its
construction equipment products. With completion of the
Boryeong PG, the company is expected to test and evaluate
its products in a more realistic environment and to ratchet
up its product quality and performance to another level.

9 PDCA: Technique used to achieve goals through plan-do-check-act
repetition
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Developing
Products to Meet
Customer Needs
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Our Strategy

Doosan Infracore preemptively analyzes market needs,
and based on that, it releases special equipment and
attachments and diversifies its product portfolio in order
to expand into new markets. The company has developed
and sells diverse special equipment product groups
that meet specific local needs and fit customer work
environments, including a material handler, amphibious
excavator, demolition, log loader, and electric excavator.
As a result, special equipment and attachment sales
reached KRW 85.4 billion in 2018.

In 2018, Doosan Infracore expanded its special equipment
line-up by launching a giant ripper DX520 RP especially
for areas where rocks are either too weak for breaker work
or too strong for bucket work. Encouraged by the DX520
RP’s strong sales performance in the Chinese market, the
company plans to release it in emerging markets.

Doosan Infracore also launched the DL280-5, a wheel
loader of improved capabilities, including the ability to
raise its bucket higher than before when loading materials
onto a truck. Developed for use in industrial waste and
recycling treatment facilities, the DL280-5 is built with
key components of enhanced durability and air filter
with extended life-time. Also equipped with devises that
respond to DoosanCONNECT™, the equipment’s current
location, work hours, fuel consumption rates, and other
data can be remotely monitored real time. In September
2018, the DL280-5 made the top 50 annual list among
heavy duty equipment by ForConstructionPros.com and
Equipment Today, well-respected industry magazines in
North America. Introduced in 2011, the top 50 annual list is
based on customer opinions of new products introduced
through on/offline media during the year. The selection
of Doosan Infracore’s DL280-5 is another testimony to the
high popularity that the new product enjoys.

Customer Value

DXs520 RP Giant Ripper

Doosan Infracore will provide job solutions customized
to different work environments and continue its robust
growth through market diversification based on its
portfolio of special equipment and attachments whose
diverse usage was developed in line with customer needs.
To this end, the company will expand the cross-adoption
of models developed for different regions in 2019. It will
also strengthen the product line-up through in-house
development and ODM expansion, and further expand
its sales coverage by strengthening cooperative ties with
global special equipment organizations.

Doosan Infracore has been operating the Europe Customi-
zation Plant (EuCup) in Rotterdam, the Netherlands, a
nation with the most cargo volume in Europe, since 2016.
Using a semi knock down (SKD) supply method, the
EuCup imports main body and front parts, such as arm
and boom, and produces finished products to customers’
specifications.

Prior to the operation of the EuCup, all of Doosan Infracore’s
products sold in Europe were 100% produced and supplied
from Korea, with very few exceptions in which specifications
were modified to customer or dealer needs. In particular,
when no products were ordered with specifications
specified by customers in European, the lead time used
to take as long as 16 weeks from production to shipment
and delivery. Also, even after products were brought to
Europe from Korea, difficulties arose due to differences
among customer requirements. For this reason, Doosan
Infracore came to the decision to operate an EuCup that
can customize equipment to varying needs of European
customers and enhance efficiencies in the operation of
production facilities.
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Customized equipment production at the EuCup consists
of inspecting products, upon their arrival from Korea in
accordance with customer specifications, which is followed
by assembly, testing, cleaning, painting, pre-delivery
inspection (PDI), and final delivery. Stability regulation
standards in Europe are diverse as environmental
standards are high. The plant therefore is equipped with
a total of 257 types of basic equipment and outsources
product assembly, specification change, and painting.

The EuCup focuses its overall production, scheduling, and
inventory efforts on improving the accuracy of its sales
forecasts and strengthening the ability to accommodate
a wider array of customer demands. Having stabilized its
operations, the plant has substantially reduced the lead
time from 16 weeks to 5.7 weeks as of 2017, with customer
delivery accuracy rate improved to 93%. In addition,
logistics cost is expected to decrease with the expanded
application of the SKD production method. The two main
reasons the EuCup became stable in operations in a short
period are the ability to improve its production flexibility
through the adoption of the SKD method and the mindset
and attitude of its employees solely focused on keeping
promises with customers. Another factor is the clear and
effective communication between sales and production
that led to proactive responds to customer demands. The
EuCup’s next goals are to further reduce the lead time to
five weeks through improvement of the accuracy of its
demand forecasts and to enhance profit by customizing
production to specific specifications. And in order to
achieve these goals, the plant is looking into various
measures.

Manufacturing site of the EuCup
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With the North American and European market transfer in
2018, Doosan Infracore is establishing a North American
Customization Plant (NaCup) based on the success of
the EuCup with the goal of strengthening its ability to
meet customer needs in the North American market.
NaCup is scheduled to be completed in 2019 in the south-
eastern area of Georgia, the U.S. based on the results
of a feasibility study carried out in 2018. By continually
expanding customer need-based production, with local
customization plants performing a central role, Doosan
Infracore will increase customer satisfaction, enhance
production efficiencies, and thus expand its presence in
advanced markets.

Results of EuCup Operations
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Special equipment and attachment of Doosan Infracore

Customer Value
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Enhancing Service
Competitiveness
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Scan this QR code with a smartphone to find out
more about DoosanCONNECT™
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Advancing the DoosanCONNECT™ Service

Telematics combines wireless communication and the
global positioning system (GPS), enabling the collection
and analysis of information, such as equipment location
and operational status, which in turn enables users to
monitor operations using PCs, tablets, and mobile devices.
Through telematics, users can remotely identify where
their equipment is, how much work has been completed,
and how it is operating. They can also ascertain the
status of consumables, and see if any of them need be
replaced. Customers can thus remotely monitor and
diagnose their equipment, which can substantially
increase their work efficiencies. Dealers can determine if
there are errors in equipment and what parts are needed,
and act accordingly, thereby improving service quality.
Manufacturers can analyze information collected through
telematics and improve their product quality by reflecting it
in production. In addition, it is possible to perform big data
analysis based on information thus accumulated.

Our Strategy

Doosan Infracore began offering telematics services in
2005 in China, and in 2015, it launched DoosanCONNECT™,
Doosan Infracore’s telematics service brand, to provide a
distinctive customer service.

DoosanCONNECT™ enables the user to monitor the
operational status of major parts, including engines and
hydraulic systems, of all Doosan Infracore’s construction
machinery equipped with telematics devices through the
DoosanCONNECT™ website (www.doosanconnect.com) or
the mobile application. Doosan Infracore has also created
a user interface (Ul) based on opinions of customers,
dealers, and regional service personnel about functions
and design of DoosanCONNECT™, and thus continues
to improve user convenience and functionalities. And
based on these improvements, Doosan Infracore officially
launched the DoosanCONNECT™ mobile application in
the Korean market in November 2018. New and existing
features were either added or strengthened in the
application, such as those that allow sales dealers and
customers to chat, guide service personnel to customer
locations via the shortest route possible, enable fleet
dealers to report, allow the user to check fuel status on
their equipment, and filter out data by region.

Doosan Infracore is making progress in developing
telematics-based solution services to help customers
better check the operation status of their equipment and
manage them. ‘Fleet Management Report’ is an analysis
of data — equipment operation and work rates, real-time
fuel efficiency, and error code — collected through the
telematics service. The report has improved the company’s
access to the status of its products in the possession of
customers, for it enables data comparison of equipment
or equipment groups. The plan for 2019 is to provide
equipment operation guide and consulting services in
connection with the Fleet Management Report function.

In addition, as DoosanCONNECT™ makes possible an
instant checking of equipment locations, operational
information, and the replacement status of parts,
customers can manage their equipment and business more
efficiently and economically. Based on diverse equipment
and operation data collected through DoosanCONNECT™,
Doosan Infracore developed a Smart Maintenance service
product providing a preemptive maintenance service to
customers in addition to warranty services.

Doosan Infracore started to use data collected through
DoosanCONNECT™ for quality improvement to further
enhance customer value, and thus made a ‘Global
Field Quality Information System’ in 2018, which has
strengthened the real-time analysis and visualization
of information and field claim data collected through
DoosanCONNECT™, Through the system, users can check

Customer Value

Strengths of DoosanCONNECT™

Increase worksite management efficiency
Increase equipment management efficiency
Increase work efficiency and curtail costs

Enhance work productivity
Improve equipment management convenience
Increase equipment life expectancy

Prevent safety accidents
Protect workers
Prevent equipment defects

quality status of equipment in operation via a dashboard;
analyze issues by region, equipment type and part; and
analyze parts quality and defects by equipment type.
This has enabled the company to reduce the time needed
for quality data analysis, thus establishing a system that
enables a quick analysis and response. It can also be used
by relevant departments, such as R&D and service.

For such diverse and superior features of Doosan
CONNECT™, Doosan Infracore received the Grand Prize
at the 2018 loT Innovation Awards organized by Korea
Internet Professionals Association (KIPFA). The loT
Innovation Awards is presented to companies and services
that lead loT innovation and development in various
industry groups. Its receipt of the award is a confirmation
of the industry’s view that Doosan Infracore maximizes
equipment operation efficiencies and user convenience
by proactively offering loT services in the construction
equipment field as well as an acknowledgement of its
technological prowess.

DoosanCONNECT™ mobile app
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Features of DoosanCONNECT™

Location check;
and daily, weekly,
and monthly
report

46

Equipment Detection of
operation analysis;  Management of equipment
and fuel efficiency consumables, abnormality signals

management including filters and communication
and oil rupture

Doosan Infracore will continue to upgrade Doosan
CONNECT™ to offer more advanced information and
functions. We will develop service solution products based
on collected information through DoosanCONNECT™ and
establish an internal data analysis environment with the
goal of further enhancing customer value.

Doosan Infracore offers DoosanCARE to build up
relationships and grow together with customers.
DoosanCARE is a customer-tailored support service in
which service experts visit customers, irrespective of
whether they have product or warranty issues, and offer
equipment management consulting and maintenance
training. In the process of providing this service, the
company listens to customer opinions so as to identify
and address any problems that customers may have
experienced while using Doosan Infracore products.

In 2018, the company has made a new version of
DoosanCARE led by its headquarters, and is providing
DealerCARE in some countries, including Indonesia and
Colombia. To this end, the company offered DoosanCARE
guidelines and relevant training to dealers so that
local customers can receive a DealerCARE service of
which quality is as high as DoosanCARE offered by the
headquarters in Korea.

As a result of the DoosanCARE service jointly offered by
headquarters and dealers in 2018, 852 units of equipment
were examined in 35 countries, thereby more proactively
responding to customer requirements. In Korea, Doosan
Infracore has developed a training program for customers
as well as actual equipment users on equipment character-
istics and major maintenance points, which has helped
prevent equipment breakdowns and contributed to further
improve customer value.

2018 Doosan Infracore Integrated Report

Customers who have experienced the effectiveness of
DoosanCARE are becoming buyers of Doosan Infracore’s
products. In 2019, the company plans to further expand
DoosanCARE to North American and European markets,
while expanding DealerCARE in emerging markets, mainly
Chile and Myanmar.

Doosan Infracore will not only resolve customer complaints
on product issues but also find new ways to maximize
customer satisfaction by improving the quality of
DoosanCARE.

Doosan Infracore has been continuously improving the
service capabilities of its dealers by providing quality
training based on its standardized education and training
systems, such as Doosan Partners Academy (DPA), the
company’s flagship online training program for dealers;
and Hands-on Training in which experts at headquarters
use actual equipment identical to those found at worksites
to train dealer service personnel on how to identify and
deal with some of the most common causes of customer
complaints. By doing so, Doosan Infracore is fostering
dealer service personnel into a product service expert.
These efforts of improving dealer service capabilities have
not only led to higher customer value but also evolved into
a competitive advantage unique to Doosan Infracore.

To train dealer service personnel in line with market size
and growth rates as well as in a systematic and coherent
manner, Doosan Infracore opened up a training center
in Colombia in 2018 for the South American region. The
training center was established to overcome limits of the
previous training method — trainers used to visit individual
dealers, and the level and quality of training depended on
dealer circumstances and resources different by market,
such as expertise of training personnel and availability of
budget. By equipping the training center with an array of
equipment necessary for complete and thorough training,
the company has enabled hands-on training that is more

Doosan Partners Academy (DPA), online training program

Our Strategy

systematic and professional for service personnel serving
South American customers. In 2019, the company plans
to open training centers in Mexico, the largest market in
Central America, Singapore, the hub of Southeast Asia,
and Ghana, an emerging market force in western Africa.

In 2018, Doosan Infracore expanded off-the-job as well
as in-depth training courses to strengthen its service
expertise and quality. For two weeks from June 24 through
July 5, 2018, the first off-the-job training, titled ‘Technical
Service Training’, was conducted to improve the skills of
service personnel of major dealers in Africa, including
Egypt, Algeria, and Sudan. The off-the-job training, of
which curriculum consisting of electric and hydraulic
courses, is developed for trainees who have completed the
required online courses offered by the DPA. The off-the-job
courses were conducted in a hands-on manner, enabling
trainees to test their learned knowledge on equipment and
thus improve their understanding of equipment and parts.
After the training, trainees were tested on their knowledge
and skills and accordingly certified. The second off-the-job
training was an in-depth hydraulic training course
organized by the headquarters PS Team and held in Korea
in the September. Provided to service personnel of dealers
in emerging markets, the hydraulic training is the last step
of the technical service training consisting of three steps—
elementary, intermediate and advanced. Outstanding
dealer service personnel selected among those who
had locally completed the elementary and intermediate
courses were trained on diagnosing and fixing problems
related to hydraulic parts, using the in-house developed
learning material Trouble Shooting Guide (TSG). As the last

Customer Value

off-the-job-training, ‘hydraulic and electrical device service
certification training’ was conducted for two weeks from
November 26 through December 4 at the Colombia training
center. The trainees were selected among outstanding
service personnel of dealers in seven Latin American
countries, including Colombia, Chile, and Argentina, who
had completed the DPA with excellent grades. It is the first
certification training course conducted at the Colombia
training center. Doosan Infracore plans to continue the
certification training at the Colombia training center in
2019 to strengthen the service capabilities of its Latin
American dealers.

Doosan Infracore also holds ‘Doosan Service Contest’ to
motivate dealer service personnel and boost their pursuit
of excellence in customer service. Following up on the
first contest held in 2014, the company held the second
contest in 2018, participated by 45 service personnel from
30 emerging markets. The finals of the 2nd Contest will be
held in Korea in July 2019. A headquarters training program
will be provided to participants of the finals. Doosan
Infracore plans to expand the contest into advanced
markets and develop it into a global contest where dealers
and their service experts from all over the world gather at
one place and share their passions for excellence.
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New Technology

Directions for Digital Transformation

Operational
Innovation through
Digitalization
Transformation

Smart Solution
& Service

New Business
Innovation

Tele-Operation

Succeeded transnational ultra-long range
remote control for the first time in the global
construction equipment industry
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The infrastructure industry is one of the slowest in adopting digitalization despite many inefficiencies within the industry. To break away from
this industry trait and to keep its growth sustainable amid fast changes in customer and industry landscapes, Doosan Infracore launched
the Digital Transformation project in 2018. Rather than simply adopt digital technologies, the company seeks to innovate construction and
construction equipment operation industries, and thus create sustainable customer value through digital transformation of the business.

Doosan Infracore’s digital transformation consists of three pillars — smart solution & service, operational innovation through digital
transformation, and new business innovation. The ‘smart solution & service’ envisions a digital innovation that provides total infrastructure
solutions, going beyond manufacturing operations. Included in infrastructure solutions are such digital technologies as telematics,
electrification, and unmanned and automation technologies. ‘Operational innovation through digitalization’ involves more than improving

internal operations, and it centers on connecting the upstream and downstream value chain and optimizing work using data. Lastly, ‘new
business innovation’ signifies integration and innovation transcending industry boundaries. To this end, the company is making various
attempts, including investment in and collaboration with start-ups as well as new business incubation.

Concept-X

Doosan Concept-X

Concept of the Concept-X

3D mapping

Truck dumping

Concept-X — Shaping the Future of

Construction Equipment

Information and communications technology (ICT)
and artificial intelligence (Al)-related technologies are
rapidly emerging as key future technologies. Against
this backdrop, unmanned and automation technologies
developed mainly in the automobile industry are quickly
spreading throughout construction equipment business,
resulting in creation of new products and services.

Doosan Infracore launched the Concept-X project
centering on testing the feasibility of new technologies
prior to adopting them to construction equipment in
2017, with the goal of satisfying customer needs and

Analyze the worksite
and optimize operations

 xcenter

Autonomous digging and loading
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Concept of 5G-based remote control of construction equipment

Install cameras on equipment
(overall, left, center, right); and
film the work environment

Attach sensors to the boom, arm,
bucket, and other parts of the excavator;
and measure three-dimensional site

Send to the remote control information Support the remote

station

Remote control station

control operator by using MG and machine
control technologies

Remotely-controlled
construction equipment

CGemany U |

creating opportunities to generate new added value. Once
completed, the Concept-X will contribute to improving
productivity at construction sites, reducing safety risks,
and alleviating labor shortages in the aging era by testing
technologies that are optimized to future construction
sites, such as unmanned and autonomous equipment,
construction site measurement using drones, and
5G”-based remote control. At the center of the Concept-X
is ‘X-Center’ which monitors and controls the overall work
process, including work site analysis and vehicle control;
and drones are used to ascertain and measure the worksite
environment through 3D scanning. Also, equipment can
be operated unmanned based on topographical data.
To complete the Concept-X, the company is focusing on
securing unmanned and automation technologies for
construction sites, such as drone survey, plan-based
worksite analysis, unmanned/manned construction
equipment control systems, unmanned excavator/wheel
loader equipment, and remote construction equipment
control. For successful construction of the Concept-X,
Doosan Infracore is carrying out diverse forms of open
innovation, such as collaboration and technological
development with professional companies, investments in
start-ups, and industry-academia cooperation. Moreover,
the company is moving forward with full speed to develop
technologies of diverse application in partnership with
various players in order to secure a distinctive competitive
advantage. An initial cooperation with Trimble Inc. was
followed by an alliance with LG Uplus for 5G-based remote
control technology development, an equity investment
in PoteNit, a soaring start-up in the autonomous driving
area, collaboration with Bosch and ASI, superior in Al
and unmanned technologies, respectively, as well as
cooperation with Hanyang University for development of
integrated control systems.

Innovation

As one of the outcomes of such collaboration, the
company unveiled ‘Tele-Operation,’ a 5G-based technology
for remote control of construction equipment. Jointly
developed with LG Uplus, the tele-operation technology
was first demonstrated at the Bauma China 2018 in a
remote control of an excavator located about 880 km away
from the Incheon Plant, which was an industry record in
transnational distance of real-time remote equipment
control. Video images of the excavator at work taken by five
attached cameras (overall, left, center, right, bottom) were
live-streamed through an ultra-low latency® network and
shown on the monitors at the exhibition, giving viewers
a sense of feeling that they were at the actual work site
watching the excavator in operation. Also introduced at the
demonstration is Doosan Infracore’s ‘3D Machine Guidance
(MG)’ system which precisely measures the dimensions
of the excavation work area, using sensors attached to
the boom, arm, bucket, and other parts of the excavator.
Therefore, the combined application of the tele-operation
and 3D MG technologies supports the remote operation
of unmanned machinery at worksites, as it enables the
operator, watching precise topographical data and video
images on the screen, carry out work without the help of a
surveyor.

At the Bauma 2019 held in Munich, Germany in April, the
company succeeded in remote control of an excavator
8,537 km away, which is around 10 times of the distance
(880 km) covered in the remote control demonstration at
the Bauma China. In addition to the 3D MG, the company
unveiled such machine control technologies as ‘Auto
Grading Assist’ which assists high-skilled leveling work,
and ‘E-fence’, a safety function that stops the equipment if
it moves outside the pre-set parameters of the work area.

Doosan Infracore is preparing for demonstration of an
integrated vehicle recognition and control system using
overall Concept-X technologies and solutions at the
Boryeong PG, slated for completion in November 2019.
With completion of the Concept-X, which is a product and
solution optimized for future construction sites, Doosan
Infracore will take the lead in expanding and shifting into
construction site solutions that support safer and more
efficient work, and contribute to customer convenience
and value creation.

? 5G: A network service that can transmit data 100 times more and 20
times faster than LTE, enabling hyper-connected, ultra-high-speed, ultra-
low-latency (End-to-end delivery time is extremely short in machine-type
communication) services

2 Ultra-low latency: Terminology for extremely short end-to-end delivery
time in machine-type communication
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Operational
Innovation through
Digital Transformation
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Digital Innovation of Operations

Digital technology is being applied to all industries
in an all-encompassing way, including construction
equipment manufacturing, thus facilitating innovation.
Accordingly, companies are responding to the change by
moving forward with a digital transformation of their own
centering on expanding data collection, strengthening
connection and analysis, and improving data visibility in
a bid to enhance operation efficiencies and generate new
value.

In 2018, Doosan Infracore held active discussions with
professional consulting firms on digital transformation,
and as a result, established the direction for and a
roadmap of digital transformation with regards to
innovating operations. Beginning with tasks related to
data collection, the company is focusing on securing
data visibility and building a data-based collaboration
platform.

2018 Doosan Infracore Integrated Report

Doosan Infracore has been moving forward with operation
efficiency enhancement and optimization by adopting
diverse IT systems. To make further progress, the company
seeks operation optimization by strengthening the
collection and connection as well as increasing visibility
of all data being generated throughout the whole value
chain, ranging from all of its operations, including
production, R&D, quality control, and sales, to customers
based on the establishment and execution of strategies
of innovating operations through mid- to long-term digital
transformation. By doing so, Doosan Infracore aims to
become a more efficient company.

Doosan Infracore has established the direction and
is promoting successful execution of the operation
optimization through digital transformation. The direction
consists of operation management and data collection
(Base Process & System), gaining data visibility and
building a data-based collaboration platform (End-to-end
Visibility), optimizing data analysis-based operations
(Optimal & Flexible Operation), and changing how work is
done (Efficient & Easy Way of Working).

Our Strategy

In 2018, the company worked on strengthening operation
management and data collection by building a global
Manufacturing Execution System (MES)" platform
under the strategy of IT platform integration. IT platform
integration centers on setting standards for IT platforms
and overhauling and linking all IT systems in the entire
value chain, including product development, supply chain
management, production/quality/facility, and sales and
services. Once all IT platforms are fully integrated and
linked, including those related to production operation,
material/process distribution, process/parts quality
control, facility maintenance/control and other stand-alone
systems, it will become possible to manage all work
processes and use all data across the entire value chain,
thereby improving both work efficiency and product quality.

To build a more advanced global MES platform, Doosan
Infracore is working on system integration and standard-
ization with a focus on integrating and linking different
data related to processes, facilities and products;
strengthening real-time field controls; improving data
visibility across the whole value chain; and establishing
the foundation for an autonomous plant where real-time
process control is possible. Begun in July 2018, the global
MES platform project is scheduled to be completed in
early 2021. Once the global MES platform is upgraded,
production/process plans and execution data, all fully
integrated and connected with one another by then,

Doosan Infracore’s direction to achieve
operational innovation through digital transformation

——  Operation automation and
changing how work is done

Optimizing data analysis-based
operations

Gaining data visibility and building
a data-based collaboration platform

Operation management
and data collection

Innovation

will be available for use at worksites in the form of
comprehensive information, such as logistics flows
of process materials and quality-related information,
thus enabling more efficient production activities.
Doosan Infracore seeks cost/quality/customer service
innovations, such as improving production efficiencies,
shortening the order-to-delivery (OTD) lead time,
optimizing inventory, and reducing production defects by
operating the global MES platform, with an aim to build a
smart, intelligent factory and thus secure a global top-tier
manufacturing advantage.

In April 2019, Doosan Infracore established a strategic
partnership with Palantir, a US-based unicorn start-up® in
the area of big data. Palantir provides a big data platform
for use in diverse fields, including government, finance,
and manufacturing, and provides support for financial
risk preemption as well as corporate productivity and
quality enhancement. Through its strategic partnership
with Palantir, Doosan Infracore plans to build a big data
platform and thus optimize its business operations and
improve the decision-making process. Doosan Infracore
continues to focus on visualizing all data across its entire
operations and cooperating based on the data with
the goal of improving organizational efficiency of the
company.

Moreover, Doosan Infracore plans to expand the range
of management beyond its production operations and
quality support for supplier to include distribution in
order to achieve digital transformation across the entire
value chain. Moving forward, the company will go beyond
digitalization of work processes, and reflect, in its mid- to
long-term business plan, its unique digital transformation
strategy of creating substantive customer value in line
with its strategic direction. By doing so, Doosan Infracore
will introduce new value based on digital technology to
the market, and engage in diverse activities so as to grow
into an innovative company that constantly capitalizes on
business opportunities.

) Manufacturing Execution System (MES): Production management
system that indicates production plan, work order, material requirement,
productivity analysis, etc.

2 Unicorn start-up: A start-up that is assessed as having corporate value
of at least USD 1 billion
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2018 Doosan Infracore Integrated Report

Developing solutions in machinery manufacturing is
crucial to creation of new business opportunities and thus
a survival in a global market of increasing uncertainty
and rapid evolution. In particular, convergence of various
technologies is required to build a total solution system
that can provide greater value to customers. The construc-
tion equipment industry is going beyond traditional
equipment sales and maintenance to provide solutions
to productivity improvement. Its business areas are
expanding in the direction of offering diverse value to
customers. Major advanced construction equipment
companies are therefore breaking away from the traditional
framework of equipment manufacturing, and instead
are seeking to offer customers products and solutions
that reflect the latest in digital technology. These include
hybrid excavators, products equipped with unmanned
and autonomous technologies, and telematics-based
equipment management solutions. There has been a sharp
increase in the spread of solutions and technologies that
maximize operation efficiencies through the automation
of equipment and digitalization of worksites throughout
various industries, ranging from mining and agriculture to
manufacturing, distribution, and construction.

Our Strategy

As a company that has been holding fast to its vision and
thus preparing for the next logical step, Doosan Infracore
strives to develop new technology and new business in
cooperation with professional firms specializing in the
technological, environmental and social areas, and thus
securing competitiveness for future growth, while diligently
adopting itself to various market environments. For
construction sites, the company is fine-tuning solutions to
the problems of falling productivity, a rising accident rate,
and a growing manpower shortage in the aging society.
To this end, it is carrying out technology development,
including unmanned and autonomous equipment, aerial
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