Hesai Technology (RE#}¥) and its “Chinese Eye”

Hesai Technology (ZRZER}H) is a major LiDAR-focused technology corporation headquartered
in Shanghai, China. The company’s products are used in a wide range of applications, including
passenger and commercial vehicles with Advanced Driver Assistance Systems (ADAS),
autonomous driving vehicles, and robotic applications such as last-mile delivery robots and
Automated Guided Vehicles (AGVs). Hesai handles its manufacturing in-house in addition to its
LIiDAR R&D and design divisions, with R&D capabilities stretching across optics, mechanics,
electronics, and software. Hesai has established offices in Shanghai, Palo Alto, California, and
Stuttgart, Germany, with customers spanning over 40 countries. Major concerns have been raised
about whether Hesai is involved in the development of dual-use technology, given LIiDAR’s
major applications in autonomous military vehicles. As a result, Hesai has been added to the U.S.
Department of Defense’s List of PRC Military Companies (established via the 2021 NDAA’s
section 1260H as a companion to the Department of Commerce’s Entity List) less than a year
after its 2023 IPO.

Hesai currently aims to contest this designation, despite the overwhelming dual-use nature of
China’s LIDAR industry and the technology itself. China’s military technical and academic
institutes such as the National University of Defense Technology (& [ RlF A KF, or
NUDT), service institutes such as the PLA Navy’s Dalian Naval Academy (;&Z A& AEFFe),
and a variety of operational units are all conducting extensive research into military applications
of LiDAR,! as are Hesai’s closest comparable firms in China’s private sector — a fact that they
have fully acknowledged in their past Chinese-language corporate filings, as discussed below.?

Hesai’s main campus is located in Shanghai’s Qingpu District on the 9™ floor of building 2-B of
the Honggiao World Center, No. 1588 Zhuguang Road (/& &8 X1E S 1588 S 7

Ful 2 ¥R BiE 91£)3

A 4
@
Do) 2
P % A 4
‘ P)
a2

‘ \ 4

{ A 4

W

b 4 A 4

—

1 See, for example, http://journal.nudt.edu.cn/gfkjdxxb/ch/reader/view_abstract.aspx?file_no=201902018&flag=1
and https://zhuanlan.zhihu.com/p/666077171

2 https://static.sse.com.cn/stock/information/c/202101/e999c0661a644¢928d259e4fb47e358b.pdf

3 http://www.job.cqu.edu.cn/company/view/id/535094



Palo Alto, America

Figures 1 and 2: Location of Hesai’s Main Shanghai Campus, and Hesai’s Major Worldwide
Facilities

According to corporate records and commercial databases, however, Hesai has a number of other
facilities across Shanghai, including multiple locations in the Jiading district and one in the
Changning district, as well as offices in California and Germany. Hesai has also established a
Chongging facility. The addresses of its various corporate facilities in China are:

o LEWEEXHTREE 468 5 BiE

o LEMEEXIIKE 9255 a4 #4 206 =
o LEMEEXHKRITEBRALI 1284 5

o IETREXFEHR/AE 3188

o LEMREXLEILMAR 2255

e IHEEBEIZEIVE?2SH

o LEMKTXIEILE 658 5

o EFRAMEEXIIIEE 1S 91E 4 £t

According to an August 2023 report by the nonpartisan Congressional Research Service on
China’s development of LIDAR technology, Hesai “makes autonomous warfighting vehicles for
the [Chinese] military and is reportedly tied to the military’s China Electronics Technology



Group Corporation (CETC).”* Both of these assertions appear to directly justify the placement of
Hesai on DoD’s PRC Military Companies List.

Although Hesai does not publicly disclose its involvement in military technology development,
both its American corporate disclosures for its 2023 NASDAQ listing and its Chinese-language
corporate documents make it clear that the company fully understands the dual-use context of the
LiDAR technology it develops. In English-language corporate documents, Hesai makes clear
that dual-use technology regulations and restrictions from both the Chinese and United States
governments are anticipated to impact their business activities.®> In Chinese-language corporate
disclosures, Hesai goes one step further; in a description of the most comparable firms operating
in their industry in China, they note that those firms are engaging in a range of military
technology development.®

Hesai sees its primary domestic technological competitors with A-listed shares as including:

e Raytron (EEI{5%K), a Chinese firm committed to the design and manufacturing of
application-specific integrated circuits, including MEMS sensors and infrared imaging
products. Many of Raytron’s products are intended for military use, including night
vision, precision guidance, photoelectric loads, and military vehicle auxiliary driving
systems. Hesai shows a clear understanding of the dual-use nature of Raytron’s driving
technology in its filings, noting that its monitoring and auxiliary driving technologies are
also used for civilian purposes.

e Autel Technology (3& 18 #}4%), a major Chinese drone and automotive sensing developer.
In recent months, Autel has been the subject of a bipartisan investigation by the U.S.
Senate as a threat to U.S. national security interests for the use of its drone technology in
both Russia’s ongoing invasion of Ukraine and in China’s domestic surveillance and
suppression of the Uyghur ethnic minority.’

e Wuhan Guide Infrared Group (=41 %p), which develops infrared thermal imaging

technology. Hesai explicitly describes Guide Group as emblematic of how “the new
private economy can provide the national defense industry with new, fully localized high-
tech WQ systems.” Public-domain research has not fully clarified what a ‘“‘WQ’ system is,
though one source describes it as being used as an anti-tank weapon.®

As for Hesai’s involvement with the China Electronics Technology Group Corporation (& [E &
A1), CETC is China’s foremost defense electronics and information technology conglomerate;

many of its subsidiaries are on the Entity List. According to reports from industry insiders, the
reported linkage between Hesai and CETC involves supplier relationships as well as possible co-
location of facilities. A mapping of Hesai and CETC’s respective facilities in Shanghai (see
Figures 3 and 4 below) does not show precise overlap between the two, but there is evidence
suggesting that Hesai’s Jiading district facilities may be a part of Jiading’s designated Military-
Civilian Fusion Zone, a special industrial zone for dual-use technology development.

4 https://crsreports.congress.gov/product/pdf/IF/1IF12473

S https://www.sec.gov/Archives/edgar/data/1861737/000110465923009861/tm2120356-22_fla.htm
6 https://static.sse.com.cn/stock/information/c/202101/e999c0661a644¢928d259e4fb47e358b.pdf

7 https://dronedj.com/2023/12/04/autel-drone-military-war-illegal/

8 https://www.yicai.com/news/100290069.html
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Figures 3 and 4: Shanghai Facilities of CETC (Above) and Hesai (Below)




The Hesai facilities marked as Facility 4 and Facility 5 in Figure 4 appear likely to be located
within Shanghai Jiading’s Military-Civilian Fusion Zone. While the boundaries of the zone are
not disclosed in public sources, a press release heralding the start of the zone mentioned several
companies as constructing new facilities within the zone, including Shanghai JunQian Sensing
Technology Co. Ltd. (E/B8H#E I AB R /A S or JSensor).® Shanghai JunQian’s new
Jiading facilities for the Military-Civilian Fusion Zone are located exactly between Hesai Facility
4 and Hesai Facility 5, as shown below:
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Figure 5: Proximity of Shanghai JunQian in Jiading (Red Pin) to Hesai Facility 5 (Green Pin)

The presence of Hesai’s Jiading facilities inside the Military-Civilian Fusion Zone would serve
as strong evidence of intentional dual-use technology development. Companies in the zone are
given major financial and regulatory incentives specifically because of their expected
contribution to China’s national security and warfighting capabilities; firms are not located there
by accident or happenstance.

Aside from colocation, Hesai has explicitly admitted its supplier relationship with CETC, though
only in Chinese-language documents. According to Hesai’s Shanghai IPO prospectus documents

9 http://finance.china.com.cn/roll/20190429/4966552.shtml



from 2021, CETC’s 13" Research Institute (2 E B8R E+=#F%30F) was Hesai’s 3™ largest

supplier in 2019, providing Hesai with “laser devices,” in a deal valued at just over 1 million
USD.0 The CETC 13" RI (also known as the Hebei Semiconductor Research Institute or HSRI)
features prominently on the Department of Commerce Entity List, along with 12 of its
subordinate institutions, and had already been designated as such before 2019.1! Given Hesai’s
preexisting corporate relationship with the HSRI, HSRI’s role in semiconductor development,
and Hesai’s recent stated desire to participate in indigenous chip development, further
cooperation between the two firms is quite possible. Personnel of defense-focused CETC
research institutes have also subsequently gone to work for Hesali, reflecting the overlap of their
industrial ecosystems.*?

Hesai also appears to have numerous supply chain linkages into China’s defense science and
technology development. For example, Hesai supplies LiDAR technology to the Al laboratory of

the Beijing University of Aeronautics and Astronautics (bt ZZMi K K%, also known as

BUAA or Beihang), a member of an elite tier of universities researching cutting-edge military
technology that are known as the “Seven Sons of National Defence.”'® Hesai has also partnered
with a number of firms currently or previously on the Department of Commerce Entity List, such
as Xiaomi (as an investor), DJI, and SenseTime (as a major supplier).'* Industry executives in
China have even commented on how Hesai’s collaboration with firms in China’s defense
industry may understandably arouse suspicion with regulators in the United States.® In addition
to these international concerns, domestically Hesai technology appears to be used in autonomous
security vehicles deployed in China’s internal repression of the Uyghur minority in Xinjiang
through its partnership with the autonomous security vehicle-focused firm UISEE Technology.®

Most notably of all, Hesai’s LiIDAR technology has been used in the PLA’s autonomous military
vehicles through a partnership with UISEE and Dongfeng Motors. As seen in the still image
below from an official CCTV broadcast on cutting-edge defense technology, Hesai’s LiDAR
technology is clearly visible on one of Dongfeng’s autonomous military vehicles, while a caption
on the side proclaims this technology to be “a trump card on the battlefield of the future.” A
number of other PLA autonomous vehicles also use LiDAR that closely resembles Hesai’s
technology, though with any brand name already strategically removed,; it is unclear whether this
represents an intentional effort to obscure Hesai’s boundaries or a simple case of mistaken
identification.!’

10 https://static.sse.com.cn/stock/information/c/202101/e999c0661a644c928d259e4fb47e358b.pdf

11 https:/fwww.bis.doc.gov/index.php/documents/federal-register-notices-1/2250-83-fr-37423-entity-list-final-rule-8-
1-18/file

12 https://theorg.com/org/hesai-technology/org-chart/yanwu-xu; for an explanation of how the East China Research
Institute of Electronic Engineering / ECRIEE is an alias of the CETC 38" Research Institute and their defense
technology development activities, see for example https://www.defensenews.com/pentagon/2016/03/14/china-
reveals-origin-of-aewc-radar/

13 https://www.ccpc360.com/new/public/?s=make/ztb/ztbDetailByld/mob/0/detail Type/detail/id/39992023

14 https://www.hesaitech.com/hesai-receives-additional-funding-from-xiaomi-to-reach-370-million-series-d-round/;
https://pdf.dfcfw.com/pdf/H2_AN202101071448531255_1.pdf;
https://web.archive.org/web/20171117155703/https://enterprise.dji.com/cn/news/detail/dji-hs

15 https://www.leiphone.com/category/transportation/6S9L8OET6xxXxBRNv.html

16 https://www.hesaitech.com/how-does-uisee-become-the-ai-driver-of-the-world/

17 See, for example, https:/live.staticflickr.com/65535/51514600313_ec8fa77201_o.jpg
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Figure 6: CCTV Broadcast of Hesai LIiDAR (circled) on PLA Autonomous Fighting Vehicle (2022)

Beyond the firm’s myriad institutional and supply chain linkages to China’s military industrial
complex, the leadership of Hesai also has clear ties to the Chinese government at the level of
core personnel. Hesai was co-founded in 2014 by Li Yifan (Z—1f,), Sun Kai (#}v}2) and Xiang

Shaoqging (/=2 581), with Li Yifan serving as CEO.*® Li Yifan (age 37) is a member of the

Chinese Communist Party, and in party government documents he is described as closely
integrating with government objectives:

Li Yifan, male, Han nationality, born in March 1986, member of the Communist Party of
China, co-founder and CEO of Shanghai Hesai Technology Co., Ltd. He actively
responded to a series of major national decisions and deployments such as “improving
the national innovation system, accelerating the construction of a technologically
powerful country, and achieving high-level scientific and technological self-reliance,”
leading Hesai Technology to solve the high cost and mass production of LiDAR through
original and leading scientific and technological research ... Hesai’s LIDAR has been
proven in the marketplace, with customers in more than 90 cities in 40 countries around
the world, and it continues to expand the influence of “Intelligent Manufacturing in China”
globally. He has been awarded ... as a “National Overseas High-Level Talent Program”
Entrepreneurial Talent, and a Shanghai Youth May 4th Medal Model.*®

More disturbingly, in interviews with Chinese state-run media during the first years of Hesai’s
existence, Li presented himself as a full-throated Chinese techno-nationalist, with Hesai’s

18 https://i.ifeng.com/c/8WgPhtL63Gn
19 https://www.jingan.gov.cn/rmtzx/003008/003008005/20230823/2755b162-97fe-4ced-b5a9-c8e782dc3650.html



LiDAR technology described as a “Chinese Eye” (1 [EHR) developed for the benefit of China’s
national interests. As Li put it explicitly in one such interview:

Initially, there was an opportunity [for Li’s team] to establish an American company, but
Hesai chose to become a Chinese company because it firmly believed that greater value
could be created in China. “As a Chinese person, | think it is important for us to be able
to let our country enjoy these best technologies first,” Li Yifan said.

Until it became essential for his business interests to deny the obvious to U.S. regulators and
courts, Li clearly understood his work at Hesai to be a part of a broader techno-nationalist project,
with Hesai existing within a larger ecosystem of Chinese LiDAR research that includes military
and dual-use R&D as well as civilian applications, aimed at giving China both an economic and
national security edge over the United States and its allies through the development of superior
autonomous vehicles.



Appendix A: Additional Chinese LIDAR Research of Interest

In addition to Hesai’s technological development, the following is a selection of China’s recent
military, civilian, and dual-use LIiDAR research published in academic fora:
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