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Dynamic Chinese-style Innovation Drawing on Chinese Technical Intelligence

- Caterpillar China Research & Development Center

In November 2012, Caterpillar’s new 986H large wheel loader made its debut at the BAUMA China
exhibition in Shanghai. This new machine, aimed at the global market, was designed, manufactured and
first released in China. It took only two and a half years for the team in China to complete the whole
process, from product design and development to product verification and validation, a process which in

other countries usually takes four to five years.

What would elsewhere be considered “Mission Impossible”, was accomplished by the Caterpillar China

Research & Development Center (CRDC).

China Speed

A challenge every multinational corporation has to face after establishing operations in China is the

localization of product development, operations and customer service. Having been in China for over
forty years, Caterpillar has become an integral and deeply rooted part of the domestic market. Always
aiming to better serve this booming market, Caterpillar wanted from the very beginning to establish a
local R&D center to integrate different functional units and to develop brand-new products tailored to

the demands of customers based in China and other growth markets.

To achieve this goal, Caterpillar R&D (China) Co., Ltd was incorporated in Beijing in 2005. And with
the commencement of operations at the flagship R&D center in Wuxi, Jiangsu Province in December
2009, the actual capacity of China R&D Center was brought into play. After a total investment of
$53,000,000 and with a construction area of around 10,000 square meters, the Wuxi R&D center
includes a complete engine experiment center, a material experiment center, an electrical and electronics

laboratory, and a machine & system integration center.

To meet the needs of business development, the Caterpillar Research & Development Center (China)

Co., Ltd. headquarters were relocated to Wuxi in 2011. Since then, it has become Caterpillar’s R&D



base in China and has embarked on a sustained period of rapid growth.

In 2012, after a new round of capital increment, total investment in CRDC amounted to $128,000,000.
In June 2012, the completion of Phase III of the center’s expansion was marked by the opening of new
offices and facilities. The same year, CRDC demonstrated to the world how things can be done at

“China speed” by introducing its new 986H large wheel loader.

Innovation Ecosystem

What supports CRDC’s “China speed” and maximizes its capacity is its innovative R&D ecosystem.

Since 2009 when its Wuxi R&D center was established, Caterpillar has developed a complete China-
based R&D mechanism, which has provided steady and continuous technical support for operations in

China, Asia and the rest of the world.

Along with the Caterpillar’s Asia-Pacific Proving Ground commenced operation in Nantong in January
2013 and Wuxi R&D Center Phase IV facility expansion brought into the fold in November 2013, Wuxi
headquarters and the two branches in Qingdao (Shandong Province) and Tianjin form Caterpillar’s
integrated China R&D system. The China R&D system, through resource sharing with Caterpillar’s
global R&D network, has assumed responsibility for developing new products for emerging markets.
The Caterpillar main R&D center is within two hours’ drive from the production bases and the suppliers,
which makes for highly efficient system-wide communication. With R&D facilities at the core, CRDC
has built a complete innovation ecosystem connecting and integrating upstream and downstream
suppliers, producers, customers and external R&D resources. This cohesive and efficient innovation
ecosystem has helped guarantee CRDC'’s speedy and effective operations, not only significantly
improving its innovation capacity but also making it possible to move quickly from innovation to

materialization.

The 986H large wheel loader is a good example of how CRDC has adapted to market needs and
customer demands. Seamless cooperation among local teams in machine design, system and component

development, validation and testing helped complete product development and validation in a



remarkably short time. CRDC’s internal supply chain development team worked actively to find
qualified suppliers. The whole machine prototype manufacturing and testing was conducted in the local
manufacturing base and the Asia-Pacific Proving Ground. The expertise and collective efforts of those in
research and development, manufacturing, engineering and design, with the invaluable R&D resources
of our collaborative partners, made it possible to complete the 986H whole machine research and

development in just two and a half years.

Currently Caterpillar’s R&D facilities in China are capable of developing and testing diesel engines
from several dozen to 3,500 horsepower. Its R&D capacity also includes machine integration and
research, fuel systems, electrical and electronics, materials, and cooling and after-treatment. In addition,
the R&D center is able to conduct tests for rollover and falling protection and hydraulic components and
systems. It also established the first virtual reality laboratory in the construction machinery industry. In
2012 the Wuxi R&D center was certified as a “Technology-Advanced Service Enterprise” by the
Ministry of Finance, the State Administration of Taxation, the Ministry of Commerce, the National

Development and Reform Commission, and the Ministry of Science and Technology.

Today CRDC is Caterpillar’s largest comprehensive R&D center outside the United States. It provides
services for Caterpillar’s operations in China and other growth markets in product and engineering
development, product validation, localization and technical training, intellectual property management,
human resources, and IT support, and it extends technical support to China and other growth markets in

Asia.

Localization of Personnel Training

The impetus behind CDRC’s “China speed” comes from the capacity for innovation which Caterpillar
has fostered in the country. And what provides the driving force for Caterpillar’s Chinese innovation in

the long term is its well-organised local talent development mechanism.

Caterpillar employs around 1,200 R&D engineers in China, among whom 98% are drawn from the local
talent pool, and 60% of these are trained in-house. Some of the brightest, recruited immediately upon

graduation, have grown into team leaders after several years’ training. Some of them, having joined



the R&D unit in China with overseas STEM degrees, have become the backbone of the operation after
years of specified training and development. This illustrates the success of Caterpillar’s practice of
establishing in China a complete talent development pipeline to nurture local technical staff and

leadership personnel.

Caterpillar has established strategic cooperative relations with Peking University, Shanghai Jiaotong
University and ten other national-level key universities. At the same time in Northeast China and the
provinces of Shandong, Shaanxi, Hubei, and Jiangsu, Caterpillar has been cooperating with local
colleges and universities, establishing scholarships, organizing professional seminars in mechanical
engineering, and developing projects to identify and nurture local talent. Dr. Brian Sun, director of
Caterpillar’s Product Development & Global Technology Division and Chairman of CRDC, is also a
guest professor at Wuhan University of Technology and Jiangnan University, a position which helps him
find and develop promising future personnel. Furthering its efforts to train future professionals, CRDC
has established contacts with junior and senior high schools to cultivate students’ interests in mechanical
engineering and technological innovation. In Wuxi, for instance, Caterpillar’s engineering and technical
staff volunteered at six local high schools, helping the students participate in a robotics competition and
sparking their interests in mechanics and engineering. The CRDC is also planning to select outstanding

students to participate in China-US university cooperation projects and intern at China R&D center.

CRDC provides specific training and development programs to meet its different objectives.
Caterpillar’s Leadership & Technical Development Program (LTDP), for example, aims to foster the
next generation of leaders and technological experts. After recruiting excellent college graduates, LTDP
offers them tailored job rotations to develop their leadership and deepen their technical knowledge, this
helps them to grow rapidly into technical experts with a thorough knowledge of the industry. Over the
years, Caterpillar has invested a great deal of financial and human resources in this program, and each

year dozens of bright trainees pass through it on their way to a promising career.

To develop local leadership talent, CRDC has also tailored local technology and leadership training
programs to key mid-career staff who have demonstrated outstanding professional and leadership skills.

This rigorous, all-round training prepares them to meet Caterpillar’s future leadership needs.



Sound development opportunities and an inclusive corporate culture together guarantee that Caterpillar’s
R&D staff maintain their passion for innovation, and that they will drive Caterpillar’s sustainable
development in China in the long term. In this respect, CRDC plays a key role in facilitating

Caterpillar’s operation in the Chinese market.

It is believed that in the future CRDC will not only undertake research and development for China and
other emerging markets, but will also provide strong support to Caterpillar’s worldwide operations, in
the process of which it will present to the global construction machinery market the spectacle of Chinese

technical intelligence and Chinese-style innovation.



