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Exploring the Optimal Institutional Design for the Governance of
Driving Automation System Equipped Vehicle:

A Call for Standard Harmonization and Public-Private Partnership

Abstract

Automated Driving system (hereinafter “ADS”, which is commonly referred to self-
driving cars), as one of potential artificial intelligence application, have been forecasted
that it will provide considerable economic growth and social benefit to the global
society. However, this promising technology could still pose fatal risk to the society.
The fatal accidents caused by inappropriate design of ADS have revealed the
inadequacy of ADS safety regulation. At international level, without the uniform
international regulation, the global society have been confronted with regulation
divergence, bringing about regulatory fragmentation. Meanwhile, private actors have
gradually constructed bottom-up power to shape ADS global standard. Considering this
situation, the article tries to analyze ADS standards-setting among different actors and

attempts to propose an optimal institutional Design for global ADS standards-setting.

Keyword: driving automation system, standards-setting, private standards setting

organization, public private partnership
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W2 A BB EF Y R PATOR S f e f R ke B R
HRE N2, L RirEE sz ADSHEF L > 4 Waymo (& Google 3% ) 2. ADS
SR AR NRES Y ERLE RSB BMW 2 5 3 % ADS © &7}
= 3p R BB 324 Daimler ¢7 Waymo 7= 3t 2019 & > 4g, R #7 8] 4c 4 (Stuttgart) Pz
Fefs % 4% ADS stz B4mSex AA BT £41T 0 B RIFRIEET 2031 &

A B TR S Y 5 % ADS ih# §w°

B R B BEATE S E B S SALE F KT REAEAIE o & R 2019

ERTESpEN A (TN 1 RIS SR) 2 BH Ee E24] BE A

U BTV E R ERVSE TIEAME S (Society of Automotive Engineers » fi5ff SAE) 7 &
EE{L %40 (driving automation system ) [&53 %y 0—5 & » Hrp5s 3 Ll B BB HEMEREAE
BT EEEEMER (41 HIRCE - EES B ERS ) I D AEREARIA - RIS A8 5
ADS - HHAl SAE Z 7y 4R A v] R BB - B R IRE B G E 2 FERERE S © See THE
SocC’Y OF AUTO. ENG’R, SAE J3016™: TAXONOMY AND DEFINITIONS FOR TERMS RELATED TO DRIVING
AUTOMATION SYSTEMS FOR ON-ROAD MOTOR VEHICLES (4TH REV. 2021).
2 FELIX KUHNERT ET AL. , FIVE TRENDS TRANSFORMING THE AUTOMOTIVE INDUSTRY 6 (2017).
% Our Journey, WAYMO, https://waymo.com/ (last visited Jan. 29, 2021).
4 The Pathway to Autonomous Driving, BMW, https://www.bmw.com/en/automotive-life/autonomous-
driving.html (last visited Jan. 29, 2021).
® Jonathan Bartlett, Daimler, Waymo, and GM Make Big Gains in Level 4 Self-Driving, MIND MATTERS
NEWS (Nov. 2, 2020), https://mindmatters.ai/2020/11/daimler-waymo-and-gm-make-big-gains-in-level-
4-self-driving/.
6 See Phil LeBeau, Relax, Experts Say It’s at Least a Decade Before You Can Buy a Self-Driving Vehicle,
CNBC (Jul. 30, 2019), https://www.cnbc.com/2019/07/29/experts-say-its-at-least-a-decade-before-you-
can-buy-a-self-driving-car.html.
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# it e T Autopilot | % seEFxep L 602 ¢ 14, H t5 2 2 7@ 41 F] Autopilot %

o
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" Global Autonomous/Driverless Car Market Projections, 2020-2025: World Market Anticipating a
CAGR of ~18%, RES. &. MARKET (Mar. 18, 2020), https://www.globenewswire.com/news-
release/2020/03/18/2002529/0/en/Global-Autonomous-Driverless-Car-Market-Projections-2020-2025-
World-Market-Anticipating-a-CAGR-of-18.html.

8 Self-driving Car Market Global Industry Trends, Share, Size and Forecast Report By 2023|With CAGR
of 36.2%, MKTWATCH (Sept 3, 2019 10:03 A.M.), https://www.marketwatch.com/press-release/self-
driving-car-market-global-industry-trends-share-size-and-forecast-report-by-2023with-cagr-of-362-
2019-09-03.

9 Jacob B. Jensen, Self-Driving but Not Self-Regulating: The Development of a Legal Framework to
Promote the Safety of Autonomous Vehicles, 57 WASHBURN L.J. 579, 584 (2018).

10 Raphael E. Stern et al., Dissipation of Stop-And-Go Waves Via Control of Autonomous Vehicles: Field
Experiments, 89 TRANSP. RES. PART C: EMERGING TECH. 205, 206 (2017).

11 PyB. SECTOR CONSULTANTS & CTR. FOR AUTO. RESEARCH, PLANNING FOR CONNECTED AND
AUTOMATED VEHICLES 24 (2017).

12 Topp LITMAN, AUTONOMOUS VEHICLE IMPLEMENTATION PREDICTIONS IMPLICATIONS FOR
TRANSPORT PLANNING 24 (2019).

13 See Oscar Holland, Toyota is Building a 'Smart’ City to Test AL, Robots and Self-Driving Cars, CNN
NEWS (Jan. 8, 2020), https://edition.cnn.com/style/article/ces-toyota-big-smart-city/index.html.

14 Gabe Nelson, Tesla beams down 'autopilot' mode to Model S, AUTOMOTIVE NEWS (Oct. 14,2015 1:00
AM), https://www.autonews.com/article/20151014/OEM06/151019938/tesla-beams-down-autopilot-
mode-to-model-s.

15 2016 4. Tesla Model S ] Autopilot Z247 17> HP B s AR S R N b B 1E AR B il Y B RS B el
2% ¢ “Self-Driving’ in Spotlight Again as China Sees First Tesla Autopilot Crash, CNBC (Aug. 10,
2016 12:24 PM), https://www.cnbc.com/2016/08/10/self-driving-in-spotlight-again-as-china-sees-first-
tesla-autopilot-crash.html. ; [H4E55—% Tesla Model S Y Autopilot Za%HA S5 R R 4% B2 N = 2 N
BEAT W f8 _F B E > 525 - NAT'LTRANSP. SAFETY BD., NTSB/HAR-17/02, COLLISION BETWEEN
A CAR OPERATING WITH AUTOMATED VEHICLE CONTROL SYSTEMS AND A TRACTOR-SEMITRAILER
TRUCK NEAR WILLISTON, FLORIDA, MAY 7,2016. HIGHWAY ACCIDENT REPORT 1 (2017) ; 2018 4F Tesla

{9 Model X [ Autopilot Z&FEAEFEENMIINE AR FHEL 2 E 5 BT FINEGEEE Tesla H
HEW > 52 BAER (06/01/2020)  (FHESEPEER i ERRIE " HEKRE )
https://udn.com/news/story/7320/4606009 : = 173 ( 11/24/2019 ) (" Filiri  EEHEEEHIES 1L !
EEFES - BNAINEH#EHE 6 #E ) > https://www.setn.com/News.aspx?NewsID=641590.
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L TE®R BT am, il REFRFEZ T - SR RDRFEFTEF -
ADS & £33 A 1A E a2 F P 1 (technological opacity ) < VKT
B 2 T B p il BhTY FTAL 2B AR IR0 &
BRE 2 ARF N TF AT LR AL 3 et 0 - B R 2R A
HEBRIP T E 22BN AT E- B ADS hpFTE B 0 R A PEE
3% ADS A kel £22 0 LT ADS #-$Hik ¢ F kenfl F PR s o & RSO

Biefitafad2r ADS % 2B Z g4l %73 o 10 ADS = A3 55 6> £ WP

16 Tesla may Have Been on Autopilot in California Crash Which Killed Two, THE GUARDIAN (Jan. 1,
2020 1:38 PM), https://www.theguardian.com/technology/2020/jan/01/tesla-autopilot-california-crash-
two-deaths.
17 NAT’L TRANSP. SAFETY BD., NTSB/HAR-19/03, COLLISON BETWEEN VEHICLE CONTROLLED BY
DEVELOPMENTAL AUTOMATED DRIVING SYSTEM AND PEDESTRIAN. HIGHWAY ACCIDENT REPORT 16-17
(2019).
18 Kyle Wiggers, Waymo’s Driverless Cars were Involved in 18 Accidents Over 20 Months,
VENTUREBEAT (Oct. 30, 2020 7:00 AM), https://venturebeat.com/2020/10/30/waymos-driverless-cars-
were-involved-in-18-accidents-over-20-month/.
19 Harry Surden & Mary-Anne Williams, Technological Opacity, Predictability, and Self-Driving Cars,
38 CARDOZO L. REV. 121, 160-161 (2016).
2 Id; see also LAURA FRAADE-BLANAR ET AL., MEASURING AUTOMATED VEHICLE SAFETY FORGING A
FRAMEWORK 1 (2018).
2L See U.S. DEP’T OF TRANSP., DOT HS 812 329, FEDERAL AUTOMATED VEHICLES POLICY 7 (2016).
2 TEEEEL MR P ORI B A Ty A - REELIRES - HERE B R R S T
TRy —ER » M5 ADS 58 = HUREEBELIF » FCHFHBE 4 - 5 % ADS By AIREeET - EEWE
N A SE R AR B EH I EE B T © 2 Jeremy A. Carp, Autonomous Vehicles: Problems and
Principles for Future Regulation, 4 U. PA. J. L. & PUB. AFF. 85, 123 (2018).
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Big-HilA2 i ¥ o FERMEFHRETR > B FRRNA D
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B Automated  Vehicles for  Safety, NAT’L HIGHWAY TRAFFIC SAFETY ADMIN.,,
https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety#voluntary-guidelines (last
visited Jan. 30, 2021).
% See Voluntary Safety Self-Assessment, NAT’L HIGHWAY TRAFFIC SAFETY ADMIN.,
https://www.nhtsa.gov/automated-driving-systems/voluntary-safety-self-assessment (last visited Nov.
22,2020).
%5 New General Safety Regulation (EU) 2019/2144, INT’L MOTOR VEHICLE INSPECTION COMMITTEE
(Dec. 18,2019), https://citainsp.org/2019/12/18/new-general-safety-regulation-eu-2019-2144/.
2 thE \ RAFREH (2017 ) BB FERE N M — N TR s S AR S A > B85 2017 )
35 5% » 2017/07/20 -
27 See Aida Joaquin Acosta, Autonomous Vehicles 3 International Regulatory Discussions to Be Aware
of,4 ABA SCITECH L. 14 (2018).
2 Globalization: A Brief Overview, INT’L MONETARY FUND,
https://www.imf.org/external/np/exr/ib/2008/053008.htm (last visited Feb.14, 2020).[ER[& & # AL 440
SIEF| R L AR FEOR Himm & - CHEERE S BEAR ZRE)  AlFIRaRm AT ~ Fla#
BRI ES IR ED - T SRR S 1T = A S BUR ~ SO BEERER 7 PSR -
2 Overview, WORLD TRADE ORG., https://www.wto.org/english/thewto_e/whatis_e/wto_dg_stat_e.htm
(last visited Feb.14, 2020).
30 What We Do, WORLD TRADE ORG.,
https://www.wto.org/english/thewto _e/whatis e/what we do_e.htm (last visited Feb.14, 2020).
3L Eur. Comm’n,The Report of the High Level Group on the Competitiveness and Sustainable Growth of
the Automotive Industry in the FEuropean Union (GEAR 2030), at 23 (Oct.,2017),
http://www.europarl.europa.eu/cmsdata/141562/GEAR%202030%20Final%20Report.pdf
%2 Ching-Fu Lin, Public Morals, Trade Secrets, and the Dilemma of Regulating Automated Driving
Systems 3 ( Society of International Economic Law’s Asian International Economic Law Network the
6th Biennial Conference, Conference paper, 2019).
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3 See EUR. RD. TRANSP. RESEARCH ADVISORY COUNCIL WORKING GRP., CONNECTED AUTOMATED
DRIVING ROADMAP 9 (2019).
34 Cf. New 5G Cross-Border Corridors for Connected and Automated Mobility in the Baltics will Allow
Testing of Autonomous Vehicles, EUR. COMMISSION (Sep. 28, 2018), https://ec.europa.eu/digital-single-
market/en/news/new-5g-cross-border-corridors-connected-and-automated-mobility-baltics-will-allow-
testing. (BUMES > BIZ i 1 % mARRR T 8% 2 7 TR B B B L RS 2 & 1R
AE R A B S B B LRSS LT RE A R e e ) -
% Seeid.
% 40 : SAE -~ EEHEBEME T TIEAMEESREEE (Institute of Electrical & Electronic Engineers
Standards Association > f f# IEEE-SA ) B ¥ [% {2 #E {1 40 4% ( International Organization for
Standardization - f&ifd SO ) & B AFE SRR 2 FEAEHIE AL SR IE PRI 2% $t ¥ ADS HURITEE
i% o
37 See “Safety First for Automated Driving” — A New Cross-Industry White Paper, BMV GROUP (July
3, 2019), https://www.daimler.com/innovation/case/autonomous/safety-first-for-automated-driving-
2.html
3 See Chang-hsien Tsai & Yen-nung Wu, What Conflict Minerals Rules Tell Us about the Legal
Transplantation of Corporate Social Responsibility Standards without the State: From the United
Nations to the United States to Taiwan, 38 NORTHWESTERN J. INT’L L. & Bus. 233, 279-280 (2018).
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3% Autonomous Vehicle Market Size, Share & Trends Analysis Report by Application (Transportation,
Defense), By Region (North America, Europe, Asia Pacific, South America, MEA), And Segment
Forecasts, 2021 — 2030, GRAND VIEW RES. (Mar. 2020), https://www.grandviewresearch.com/industry-
analysis/autonomous-vehicles-market.
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% 1838 ADS # B > USDOT #7 1% R 7 0 B i % > ¢ 1 5 (National
Highway Traffic Safety Administration > #§ # NHTSA) #2020 # 3 * & ;% 4% ) 5%
R de B fm% > % (Federal Motor Vehicle Safety Standards » # £ FMVSS) i
BEE O E B A NR L2 FMVSS L £ FRE D T DE PR R Y h
FRPFH LD §mE o7 B EFMVSS R FRIEZ A ERBE P 4 &
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40 Grand  Challenge  Overview, DEF. ADVANCED  RES.  PROJECTS  AGENCY,
https://archive.darpa.mil/grandchallenge04/overview.htm (last visited Jan. 30, 2021).
4 About DOT, U.S. DEP’T OF TRANSP., https://www.transportation.gov/about (last visited Jan. 30, 2021).
42 NHTSA Issues First-Ever Proposal to Modernize Occupant Protection Safety Standards for Vehicles
Without Manual Controls, NAT’L HIGHWAY TRAFFIC SAFETY ADMIN. (Mar. 17, 2020),
https://www.nhtsa.gov/press-releases/adapt-safety-requirements-ads-vehicles-without-manual-controls.
43 James C. Owens, Highly Automated Vehicles: Federal Perspectives on the Deployment of Safety
Technology, NAT’L HIGHWAY TRAFFIC SAFETY ADMIN. (Now. 20, 2019),
https://www.nhtsa.gov/congressional-testimonies/highly-automated-vehicles-federal-perspectives-
deployment-safety.
4 See id.
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4 U.S. DEP’T OF TRANSP., supra note 21, at 267.
4% USDOT Automated Vehicles 2.0 Activities, U.S. DEP’T OF TRANSP. (Aug. 13, 2018),
https://www.transportation.gov/av/2.0.
47 See U.S. DEP’T OF TRANSP., DOT HS 812 442, AUTOMATED DRIVING SYSTEMS 2.0: A VISION FOR
SAFETY, 2 (2017).
48 U.S. DEP’T OF TRANSP., DOT-OST-2018-0149, PREPARING FOR THE FUTURE OF TRANSPORTATION:
AUTOMATED VEHICLES 3.0, viii (2018).
4 Id, at 36.
%0 U.S. DEP’T OF TRANSP., DOT-OST-2019-0179, ENSURING AMERICAN LEADERSHIP IN AUTOMATED
VEHICLE TECHNOLOGIES: AUTOMATED VEHICLES 4.0 29 (2020).
51 U.S. DEP’T OF TRANSP., AUTOMATED VEHICLES COMPREHENSIVE PLAN ii (2021).
¥ HEEHREZ2MENR 2 EHE S BT #E (Automated Vehicle Transparency and
Engagement for Safe Testing » fjf AV TEST ) /& USDOT E2J\ ~ # 5B - EHEESFZEE -
BEETE B R RS IR ADS Bofisimn HEERE - Sa & IERES) ~ A5 - Fid -
TRERR AL IR E 5 - BRI 0 ADS HIERAYERE =51 - USDOT JREASESE Gt » f2 S AR
A ADS B HIE 22 MBS R HIYEEE, o 3£ © AV TEST Initiative, NAT’L HIGHWAY TRAFFIC
SAFETY ADMIN., https://www.nhtsa.gov/automated-vehicles-safety/av-test-initiative-tracking-tool (last
visited Mar. 25, 2021).
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53 U.S. DEP’T OF TRANSP., AUTOMATED VEHICLES COMPREHENSIVE PLAN 8-10 (2021).

4 Id, at 10-12.

S Id, at 14-15.

%6 Id, at2.
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