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TECHNOLOGICAL SOLUTIONS TO HUMAN ERROR AND
HOW THEY CAN KILL YOU: UNDERSTANDING THE
BOEING 737 MAX PRODUCTS LIABILITY
LITIGATION

W. BRADLEY WENDEL*

I. INTRODUCTION

ECHNOLOGY OFTEN promises increased safety in the

form of reduction of human errors. One of the major argu-
ments for the move to semiautonomous and “driverless” cars is
the expected significant reduction in road accidents caused by
driver carelessness. This evolving technology may be outrunning
the development of legal principles that apply to the interaction
between sometimes careless users and machines with design fea-
tures intended to mitigate the risks resulting from human error.
Products liability analysis tends to focus either on a product’s
design or user carelessness.' In the context of a product’s use,
there is a dynamic relationship between technological solutions
to risks and human behavior. The attempt to design out a persis-

* Associate Dean for Academic Affairs and Professor of Law, Cornell Law
School. The author is grateful for comments from Valerie Hans, Ian Kysel, and
Jeff Rachlinski, and to Gily Leshed and David St. George for helpful pointers to
some of the major works on human-computer interactions in aviation. Thanks
also to participants in a Cornell Law School faculty workshop for helpful
comments. He also gratefully acknowledges the research funding provided by the
Judge Albert Conway Memorial Fund for Legal Research, established by the
William C. and Joyce C. O’Neil Charitable Trust to honor the memory of Judge
Conway, Chief Judge of the New York State Court of Appeals from 1954 to 1959,
and his son, Hewitt A. Conway, a member of the Cornell Law School Class of
1949. This Article is dedicated to the author’s friend, former colleague, and
mentor Jim Henderson, who along with Aaron Twerski, is largely responsible for
the rigor and elegance of modern products liability law.

1 See generally, e.g., Kenneth S. Abraham & Robert L. Rabin, Automated Vehicles
and Manufacturer Responsibility for Accidents: A New Legal Regime for a New Era, 105
Va. L. Rev. 127 (2019). In fairness to Abraham and Rabin’s excellent article, they
address the liability landscape for manufacturers of fully autonomous vehicles
and do not consider the issues relating to human-machine interactions in semi-
autonomous cars.
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tent pattern of accidents caused by human error can lead to a
new, perhaps unanticipated, and possibly even more dangerous
pattern of accidents caused or exacerbated by the technology.
For this reason, it is essential that products liability law proceed
from a systems approach, not considering product design and
user error in isolation. A systems approach to risk management
sees safety as an emergent property resulting from the interac-
tion between users and machines and their environment.* It also
focuses on the risks associated with latent errors—those made
by product designers and engineers seeking to foresee the ac-
tions of human users, though sometimes introducing new and
unanticipated dangers.?

This Article argues that a systems approach to accidents in-
volving technologically advanced products, taking into account
the relationship between product design and foreseeable care-
lessness by users, is essential to ensuring that the law of products
liability does not have a negative impact on the underlying goals
of this area of law, including the promotion of increased user
safety, innovation in product design, and the affordability of use-
ful products. It is not a reformist project, however, because to a
significant extent, the modern law of products liability builds in
elements of systems thinking. For example, the design-defect
standard considers the comparative benefits to product safety of
both a potential redesign of the product and the user’s ability to
avoid the danger by the use of reasonable care. It also takes into
account the possibility of providing additional warnings and in-
structions to users as an alternative to requiring a redesign of
the product. Existing doctrines of comparative fault and appor-
tionment of liability recognize that manufacturers and users
share responsibility for safety, and that user carelessness may in
some cases be a risk that requires the manufacturer to adopt a
redesign or provide additional information. In short, the legal

2 See generally, e.g., SIDNEY DEKKER, THE FIELD GUIDE TO UNDERSTANDING HUMAN
ErRrOR (2006); Don NormaN, THE DEsIGN OF EveEryDAY THINGS (rev. ed. 2013);
CHARLES PERROW, NORMAL AccIDENTS: LivING witH HiGH-Risk TECHNOLOGIES
(1984); Epwarp TENNER, WHY THINGS BITE BACK: TECHNOLOGY AND THE REVENGE
oF UNINTENDED CONSEQUENCES (1996). The focus here is on systems thinking in
the field of accidents and risk reduction. It should not be confused with other
systems theories used in legal scholarship. See generally, e.g., Tamara Belinfanti &
Lynn Stout, Contested Visions: The Value of Systems Theory for Corporate Law, 166 U.
Pa. L. Rev. 579 (2018); Henry E. Smith, Systems Theory: Emergent Private Law, in
OxrorDp HANDBOOK OF NEW PRIVATE Law (Andrew Gold et al. eds., forthcoming
2019).

3 See James ReasoN, Human ERrROR 173-216 (1990).
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framework is already well designed to incorporate a systems ap-
proach into the analysis of accidents involving interactions of
humans and machines, as long as courts and lawyers understand
it correctly.

The Article uses, as a case study, two accidents involving a re-
cent variation on a tried-and-true product design—the Boeing
737 Max jetliner. The Max design incorporated a design feature
intended to prevent accidents caused by a pernicious observed
pattern of human error. When it failed to function as intended,
the result was disaster. Should the blame for these accidents be
placed on the manufacturer for flaws in the design of what was
intended as a safety feature? Or should the flight crews be
blamed for failing to handle an anomaly that they were trained
to deal with? Although the principal claim of this Article is that
products liability law must incorporate systems thinking in order
to deal correctly with situations like this, the Article also consid-
ers how these accidents should be analyzed under existing law.
Addressing an accident allegedly caused by both design and
warnings deficiencies and user error requires care with doc-
trines such as risk—utility balancing, superseding causation, and
comparative fault. After explaining the cause of the 737 Max
accidents in Section II, the Article explains in Section III how
modern products liability law will deal with the litigation against
Boeing. Some of the design and warnings claims are relatively
straightforward, but others implicate the subtler issues arising
out of Boeing’s efforts to design technological solutions to stub-
bornly persistent patterns of flight-crew errors in commercial
aviation. Section IV takes up the importance of a systems per-
spective on risks involving the interaction between fallible
humans and the safety features of products intended to protect
against human error.

II. THE 737 MAX ACCIDENTS

On October 29, 2018, Lion Air Flight 610 crashed into the
Java Sea shortly after departure from Jakarta, Indonesia. Soon
after takeoff, the flight crew reported control problems and re-
quested a return to the airport.* They finally lost control after
struggling for almost ten minutes to resist what seemed to be the

4 See Mika Grondahl et al., In 12 Minutes, Everything Went Wrong: How the Pilots of
Lion Air Flight 610 Lost Control, N.Y. Times (Dec. 26, 2018), https://www.nytimes.
com/interactive/2018/12/26 /world/asia/lion-air-crash-12-minutes.html
[https://perma.cc/BL6K-GZNT].
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airplane’s irresistible compulsion to enter a nosedive.” Then on
March 10, 2019, Ethiopian Airlines Flight 302 went down under
very similar circumstances—the flight crew reported a problem
with the flight controls, requested a return to the airport, and
crashed soon thereafter in a steep nose-down attitude.® Both
flights were operated by Boeing’s 737 Max jetliner.” Designed to
compete with the fuel-efficient Airbus A320neo,® the 737 Max is
an incremental change to the ubiquitous 737 NG, itself a reen-
gineered version of a venerable design that first entered airline
service in 1968.7

Although final accident reports have not yet been released,
both accidents almost certainly involve a feature of the 737 Max
called Maneuvering Characteristics Augmentation System
(MCAS)." MCAS is a “flight control law.”"" Modern jetliners,
like the 737 and its competitor from Airbus, the A320, do not
have strictly direct, unmediated connections between the flight
controls and the external control surfaces (ailerons, rudders, el-
evators, and spoilers). Rather, computers translate control in-
puts from the crew into movements of the control surfaces. This
arrangement is sometimes referred to as “fly by wire,” although
flight control systems answering to that description vary consid-

5 See Dominic Gates, Pilots Struggled Against Boeing’s 737 MAX Control System on
Doomed Lion Air Flight, SEATTLE TimEs (Nov. 28, 2018), https://www.seattletimes.
com/business/boeing-aerospace/black-box-data-reveals-lion-air-pilots-struggle-
against-boeings-737-max-flight-control-system [https://perma.cc/4LM4-EA8N].

6 See Hadra Ahmed et al., Ethiopian Airlines Pilots Followed Boeing’s Safety Proce-
dures Before Crash, Report Shows, N.Y. TimEs (Apr. 4, 2019), https://www.nytimes.
com/2019/04/04/world/asia/ethiopia-crash-boeing.html [https://perma.cc/
AB2G-BZ7R].

7 See id.

8 See Jon Ostrower, The World Pulls the Andon Cord on the 737 Max, AIR CURRENT
(Mar. 12, 2019), https://theaircurrent.com/aviation-safety/the-world-pulls-the-
andon-cord-on-the-737-max/ [https://perma.cc/QT3Y-TJ7E].

9 See Jack Nicas & Julie Creswell, Boeing’s 737 Max: 1960s Design, 1990s Comput-
ing Power and Paper Manuals, N.Y. TimEs (Apr. 8, 2019), https://www.nytimes.
com/2019/04/08/business/boeing-737-max--html [https://perma.cc/HILM-
3R3J].

10 T have tried to keep the use of aviation acronyms and jargon to a minimum,
without oversimplifying or distorting the points to be made. Any discussion of the
737 Max design and these accidents is going to require the use of some special-
ized lingo, such as MCAS and angle of attack, but hopefully the relevance of
these details will become apparent in the discussion of the applicable law. I will
try to confine the real down-in-the-weeds aeronautics discussions to the footnotes.

11 Sean Broderick et al., The Boeing 737 MAX MCAS Explained, AviaTioN WK. &
Space TecH. (Mar. 20, 2019), https://aviationweek.com/commercial-aviation/
boeing-737-max-mcas-explained [https://perma.cc/S3D3-M45W].
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erably.'* Airbus and Boeing aircraft have different flight control
laws.'* The control laws are complex, multilayered, and some-
what counterintuitive on Airbus aircraft, while Boeing’s laws
more or less correspond to basic, old-school control inputs—
pull back on the yoke, the nose points up; push forward on the
yoke, the nose points down.'* However, even on Boeing aircraft,
there are a few builtin interventions, designed in for opera-
tional or safety reasons, and MCAS is a significant one."”

The purpose of MCAS is to prevent an inadvertent aerody-
namic stall during certain, relatively unusual flight conditions.
To non-pilots, the word “stall” may suggest something wrong
with the aircraft’s engines. (My children, who are learning to
drive stick-shift, frequently stall the car in that sense.) An aero-
dynamic stall, on the other hand, occurs when the wing exceeds
its critical angle of attack. Angle of attack (AOA) is the angle
between the chord line (the straight line connecting the leading
and trailing edges of the wing) and the relative wind.'®

Figure 1
QO = Angle of Attack
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Exceeding the critical angle of attack causes the airflow
around the wing to separate and create such an excess of drag
over lift that the wing can no longer function to keep the air-
plane on the desired flight path. The result is a loss of control if

12 See Mac McClellan, Can Boeing Trust Pilots?, AIR Facts (Mar. 11, 2019),
https:/ /airfactsjournal.com/2019/03/can-boeing-trust-pilots [https://perma.cc/
YZ6X-DT2]].

13- See, e.g., Brian Palmer, Boeing vs. Airbus, SLATE (July 11, 2011), https://slate.
com/news-and-politics/2011/07/do-pilots-have-a-preference-between-boeing-
and-airbus.html [https://perma.cc/S3D3-M45W].

14 See id.

15 Yaw damping to prevent Dutch roll is a more familiar intervention in the
flight control system and is part of every modern jetliner. See Bjorn Fehrm, Boe-
ing’s Automatic Trim for the 737 MAX Was Not Disclosed to the Pilots, LEEHAM NEWs
(Nov. 14, 2018), https://leehamnews.com/2018/11/14/boeings-automatic-trim-
for-the-737-max-was-not-disclosed-to-the-pilots [https://perma.cc/43TN-UWG9].
Leeham News is a respected aviation industry blog.

16 See H.H. HURT, JR., AERODYNAMICS FOR NAVAL AVIATORS 22 (rev. ed. 1965).
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the incipient stall is not corrected. AOA is not the same as deck
angle, which is the angle between the longitudinal axis of the
airplane and the ground. As every aeronautical textbook will tell
you, an airplane can stall at any flight attitude—what matters is
AOA."" Importantly, while every wing has a constant critical
AOA, the wing will stall at different airspeeds depending on the
weight of the aircraft, the load on the wings, the use of flaps,
and other factors.'® Pilots of most civilian aircraft use airspeed as
a rough proxy for AOA because the latter parameter is not dis-
played directly, but strictly speaking, it is incorrect to talk about
a wing stalling at a particular airspeed.'

Although not stalling is pretty much the most basic task in
flying, several recent airline accidents involved the failure of the
flight crew to recognize and recover from an inadvertent stall.
Most prominently, the crash of Air France Flight 447 in the
South Atlantic resulted from the flying pilot’s incorrect response
to a temporary loss of airspeed data and the failure of the three-
person crew to recognize that the A330 airliner was descending
in a fully developed stall.?° The crash of Colgan Flight 3407 on
arrival to Buffalo, New York, was also caused by a stall—this one
resulting from the failure of the crew to add power after leveling
off on a descent into the airport with the autopilot set to capture
and hold a preset altitude, and the crew’s subsequent bungling
of what should have been a simple recovery.*'

17 See, e.g., WOLFGANG LANGEWIESCHE, STICK AND RUDDER: AN EXPLANATION OF
THE ART OF FLYING 18-24 (1944). I recently experienced a stall in a nearly vertical
dive coming out of a loop during aerobatics training.

18 See id. at 18-21.

19 See FED. AviATION ADMIN., FAA-H-8083-38, AIrPLANE FLYING HANDBOOK 4-
2—4-13 (2016), https://www.faa.gov/regulations_policies/handbooks_manuals/
aviation/airplane_handbook/media/airplane_flying_handbook.pdf [https://
perma.cc/UGS9-QLNQ].

20 See William Langewiesche, The Human Factor, VaNiTY FAIR (Oct. 2014),
https://www.vanityfair.com/news/business/2014/10/air-france-flight-447-crash
[https://perma.cc/B38D-83WY]. Langewiesche is a pilot and aviation journalist
and the son of Wolfgang, the author of STick AND RUDDER; his article is by far the
best popular account of the Air France 447 accident. If it has a weakness, it is that
it makes the actions of the flight crew seem utterly inexplicable. For a more tech-
nical analysis of the accident, written by an A330 training captain for a U.S. air-
line, which explains if not excuses the performance of the flight crew, see BILL
PaLMER, UNDERSTANDING AIR FRANCE 447 (2013). See also ROGER RAPOPORT &
SHEM MALMQUIST, ANGLE OF ATTACK: AIR FRANCE 447 AND THE FUTURE OF AVIA-
TION SAFETY (2017).

21 See generally NAT'L TRANSP. SAFETY Bp., NTSC/AAR-1010, AIRCRAFT ACCIDENT
REPORT: Loss oF CONTROL ON APPROACH, COLGAN AIR, INC. OPERATING AS CONTI-
NENTAL CONNECTION FLIGHT 3407, BomBARDIER DHC-8-400, N200WQ, CLARENCE
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In order to realize the benefit of larger, more fuel-efficient
CFM LEAP engines, the 737 Max design situated the engines
slightly farther forward and higher as compared with the previ-
ous 737 NG.?? The result of the new engine placement on the
Max was that, in conditions of an accelerating, banking flight,
an increase in thrust by the flight crew could cause a pitch-up
tendency, leading to an angle of attack dangerously close to the
critical angle.*” Boeing could have informed airline customers

CENTER, NEW YORK, FEBRUARY 12, 2009 (2010), https://www.ntsb.gov/investiga
tions/AccidentReports/Reports/AAR1001.pdf [https://perma.cc/YES7-HDIN].
One of the first things an instructor made me do as part of my transition training
to a highly automated aircraft is replicate the Colgan 3407 scenario with the
autopilot and recover the resulting stall. It is a non-event if done properly.

22 See Jack Nicas et al., New Evidence in Ethiopian 737 Crash Points to Connection to
Earlier Disaster, N.Y. Times (Mar. 15, 2019), https://www.nytimes.com/2019/03/
15/business/boeing-ethiopian-crash.html [https://perma.cc/2ET9-WES8B];
Gregory Travis, How the Boeing 737 Max Disaster Looks to a Software Developer, IEEE
SpEcTRUM (Apr. 18, 2019), https://spectrum.ieee.org/aerospace/aviation/how-
the-boeing-737-max-disaster-looks-to-a-software-developer [https://perma.cc/
J7PG-6DHB]. “NG” stands for “Next Generation” and includes the 737-600, -700,
-800, and -900 series aircraft. If you have flown in the last ten years on a 737 with
Southwest, United, Delta, or American, it was almost certainly an NG.

23 Travis, supra note 22. Another way to put the point is to say that the 737 Max
exhibited less longitudinal stability than the predecessor 737 NG. Longitudinal
stability refers to the tendency of a properly trimmed aircraft to return to the
flight condition it was trimmed for if temporarily disturbed. See NAT'L. AERONAU-
TicS & SpaCE ADMIN., 1S-97/08-DFRC-WUT, INFORMATION SUMMARY: WIND-Up
Turn  (1997), https://www.scribd.com/document/53095046/NASA-Informa-
tion-Summaries-Wind-Up-Turn [https://perma.cc/DA8SR-EZML] (last visited
Oct. 31, 2019). The Federal Aviation Administration (FAA) certification stan-
dards for transport-category aircraft specify as follows, under the heading of “Stall
characteristics”:

It must be possible to produce and to correct roll and yaw by unre-

versed use of the aileron and rudder controls, up to the time the

airplane is stalled. No abnormal nose-up pitching may occur. The longi-

tudinal control force must be positive up to and throughout the

stall. In addition, it must be possible to promptly prevent stalling

and to recover from a stall by normal use of the controls.
14 CF.R. § 25.203(a) (1995) (emphasis added). Furthermore, the certification
standards specify a stable stick-force curve throughout various regimes of flight.
See 14 C.F.R. § 25.175(a) (2004). Stick force refers to the force pilots feel in the
flight controls when they attempt to move the airplane from the flight path it is
trimmed for. See McClellan, supra note 12. As described in a well-reported article,
the challenge for Boeing engineers was to keep the stick-force curve smooth
throughout a test maneuver designed to determine the longitudinal stability of
the aircraft in a maneuver that would almost never be encountered in normal
airline operations (a steep descending turn during which the pilots keep the air-
speed constant, which requires constantly increasing the angle of attack). See Do-
minic Gates & Mike Baker, The Inside Story of MCAS: How Boeing’s 737 MAX System
Gained Power and Lost Safeguards, SEATTLE TmMes (June 22, 2018), https://
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of this difference in handling between the NG and the Max, and
the airlines could have trained their flight crews to anticipate
the pitch-up and compensate with forward pressure on the yoke.
The company was keen, however, to market the Max as requir-
ing no additional training for flight crews because it handled
exactly like the NG.** It particularly wanted to avoid requiring
pilots to undergo time-consuming simulator training before
transitioning from the NG to the Max.* Boeing’s solution was
therefore to incorporate MCAS—a software-based modification
to the airplane’s flight control laws that automatically trims the
nose down to prevent exceeding a specified angle of attack in
unusual flight attitudes, including both high-speed and low-
speed banking turns.*®

“Trim” in this case refers to the angle at which the horizontal
stabilizer—part of the tail of the aircraft—is set.?” On large air-
line jets, the stabilizer can be angled up or down to cause the
nose to go down or up, respectively, which is referred to as the
pitch attitude of the aircraft. Pitch trim is constantly being ad-
justed during flight, either by the flight crew or by the flight
management computer. Pilots can change the pitch trim with
either an electrical switch under the pilot’s thumb on the con-
trol yoke or a manual wheel on either side of the center pedes-
tal. MCAS was designed to operate in the background by adding
some nose-down trim when the crew was hand-flying the plane
(i.e., not on autopilot) and approaching the critical angle of at-
tack.?® It therefore supplemented existing stall-warning and pre-

www.seattletimes.com/seattle-news/times-watchdog/ the-inside-story-of-mcas-how-
boeings-737-max-system-gained-power-and-lost-safeguards/ [https://perma.cc/
ROQBS8-AT3S].

24 See James Glanz et al., After a Lion Air 737 Max Crashed in October, Questions
About the Plane Arose, N.Y. Times (Feb. 3, 2019), https://www.nytimes.com/2019/
02/03/world/asia/lion-air-plane-crash-pilots.html  [https://perma.cc/JE2Z-
QQHD].

2% Some reporting indicates that Boeing had agreed to give Southwest Airlines,
a long-time purchaser of large numbers of 737 aircraft, a rebate of $1 million per
plane if the Max required additional simulator training for crews already quali-
fied on the NG. See Gates & Baker, supra note 23.

26 See id.; Fehrm, supra note 15; Jack Nicas et al., Boeing Built Deadly Assumptions
into 737 MAX, Blind to a Late Design Change, N.Y. TiMes (June 1, 2019), https://
www.nytimes.com/2019/06,/01/business/boeing-737-max-crash.html  [https://
perma.cc/YU4F-CTFT].

27 See FED. AviaTION ADMIN., FAA-H-8083-25B, PILOoT’S HANDBOOK OF AERONAU-
TiIcAL KNOWLEDGE 3-6 (2016), https://www.faa.gov/regulations_policies/hand
books_manuals/aviation/phak/media/pilot_handbook.pdf [https://perma.cc/
HWP5-FDRW].

28 See Broderick et al., supra note 11.
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vention systems but, significantly, did so in the background, not
observed or controlled in any way by the pilots.* Voila, an up-
dated 737 that flew just like the familiar NG, without the need
for expensive flight-crew retraining.*’

Of course, any electrical system can malfunction. That obser-
vation is not limited to software-driven control systems like
MCAS but to any electrical connection between flight controls
and control surfaces. Pilots have always known about, and are
trained to deal with, a problem known as trim runaway (or a
stabilizer runaway). For a variety of reasons, an electric pitch-
trim system may go haywire and command excessive nose-up or
nose-down trim attitudes. The procedure for dealing with a trim
runaway is simple and committed to memory by flight crews—
disable the electrical pitch-trim system, leaving only the manual
wheels on the center console for making trim changes, while
also not allowing the airspeed to get too high, which would
make manual retrimming difficult or impossible.?' Significantly,
the very same plane that crashed the next day as Lion Air 610
experienced a trim runaway on its inbound flight to Jakarta.®* A
company pilot riding in the jumpseat correctly diagnosed the
problem, the crew shut off the electric trim, and the plane
landed safely.?* Journalist (and pilot) James Fallows reported on
at least four incidents in which pilots for U.S. airlines dealt with

29 See Gates & Baker, supra note 23.

30 See id.

31 See James Glanz et al., What the Lion Air Pilots May Have Needed to Do to Avoid a
Crash, N.Y. Times (Nov. 16, 2018), https://www.nytimes.com/interactive/2018/
11/16/world/asia/lion-air-crash-cockpit.html [https://perma.cc/P6]B-MFNV];
Ted Reed, United Pilot Leader Says Boeing 737Max and 727 Runaway Trim Recovery
Procedures Are Similar, ForBes (Nov. 17, 2018), https://www.forbes.com/sites/
tedreed/2018/11/17/united-pilot-leader-says-boeing-737max-and-727-auto-stall-
recovery-systems-are-similar/#7cfb91b5£0f0 [https://perma.cc/66LG-D55Z]. The
electric pitch-trim system is taken out of the loop using two STAB TRIM CUT-
OUT switches located on the center pedestal, between the captain’s and first
officer’s seats. See Mike Baker & Dominic Gates, Boeing Altered Key Switches in 737
MAX Cockpit, Limiting Ability to Shut Off MCAS, SEaTTLE TmmEs (May 10, 2019),
https://www.seattletimes.com/business/boeing-aerospace/boeing-altered-key-
switches-in-737-max-cockpit-limiting-ability-to-shut-off-mcas/ [https://perma.cc/
KWSA-TLNX] (last updated May 14, 2019). The runaway trim procedure is a
memory item, meaning it is performed without reference to checklists, because it
must be executed quickly.

32 See Alan Levin & Harry Suhartono, Pilot Who Hitched a Ride Saved Lion Air 737
Day Before Deadly Crash, BLooMBERG Bus. (Mar. 20, 2019), https://www.bloom
berg.com/news/articles/2019-03-19 /how-an-extra-man-in-cockpit-saved-a-737-
max-that-later-crashed [https://perma.cc/82E5-MF3X].

33 See id.
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unexpected MCAS activations or other pitch-trim issues without
difficulty.** It would thus appear that any additional risk intro-
duced into the 737 Max design by the inclusion of MCAS was
mitigated by procedures already trained and practiced by flight
crews operating the 737 NG.*

Nevertheless, preliminary reports on the Lion Air 610 and
Ethiopian Airlines 302 accidents suggest that both involved a
sudden, rapid, un-commanded nose-down trim input likely re-
sulting from erroneous air data received by the flight manage-
ment computer (which includes the MCAS control laws).?® The
relevant data pertains to the airplane’s AOA and comes from at
least one of two sensors or vanes on either side of the nose of
the plane.?” There is some evidence that a bird strike may have
damaged the AOA sensor on the Ethiopian Airlines flight,”® and
the AOA sensor on the Lion Air accident aircraft had been re-
placed in the days preceding the accident but was still perform-
ing incorrectly.” Regardless of the reason for the failures of the

34 James Fallows, Here’s What Was on the Record About Problems with the 737 Max,
AtLANTIC (Mar. 13, 2019), https://www.theatlantic.com/notes/2019/03/heres-
what-was-on-the-record-about-problems-with-the-737-max/584791/ [https://
perma.cc/EQBR-H2TP].
35 That is the view taken by William Langewiesche, the aviation journalist and
pilot who unequivocally blamed pilot error for both the Lion Air and Ethiopian
Airlines crashes. See William Langewiesche, What Really Brought Down the 737
Max?, N.Y. TiMES Mac. (Sept. 18, 2019), https://www.nytimes.com,/2019/09/18/
magazine/boeing-737-max-crashes.html [https://perma.cc/4T7CIM7Q] (last
updated Oct. 29, 2019). His conclusion is damning:
What we had in the two downed airplanes was a textbook failure of
airmanship. In broad daylight, these pilots couldn’t decipher a vari-
ant of a simple runaway trim, and they ended up flying too fast at
low altitude, neglecting to throttle back and leading their passen-
gers over an aerodynamic edge into oblivion. They were the decid-
ing factor here—not the MCAS, not the Max.

Id.

36 See Todd C. Frankel, Sensor Cited as Potential Factor in Boeing Crashes Draws
Scrutiny, WasH. PosT (Mar. 17, 2019), https://www.washingtonpost.com/business
/economy/sensor-cited-as-potential-factor-in-boeing-crashes-draws-scrutiny,/2019
/03/17/5ecfOb0e-4682-11e9-aaf8-4512a6fe3439_story.html [https://perma.cc/
3SLDW-GWES5].

37 See id.

38 See Leslie Josephs, US Aviation Officials Think a Bird Strike Was Factor in 737
Max Crash, CNBC (May 21, 2019), https://www.cnbc.com/2019/05/21/boeing-
shares-rise-after-report-that-a-bird-strike-may-have-caused-737-max-crash.html
[https://perma.cc/CFJ9-CNHD].

3 Firdaus Hashim, Angle-of-Attack Sensor Replaced Before 737 Max Crash, FLIGHT-
GrosaL (Nov. 8, 2018), https://www.flightglobal.com/news/articles/angle-of-at
tack-sensor-replaced-before-737-max-crash-453455/  [https://perma.cc/4KTV-
8VFG].
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AOA sensors, the big problem is that the MCAS flight control
laws took into account air data from only one of the two availa-
ble AOA sensors, rather than comparing data from both.** Un-
reliable AOA data had the potential to trigger the nose-down
trim input from the MCAS system, even though the airplane’s
pitch attitude was normal.*' It seems inexplicable now that Boe-
ing would have incorporated a single point of failure into the
MCAS design. However, Boeing concluded that the single AOA
sensor was sufficient in light of two factors: (1) the limitation of
MCAS to operation in very unusual flight regimes (high-speed
and low-speed banking turns); and (2) the assumption that
flight crews would deal promptly (within three seconds) and
correctly with any pitch-trim anomalies caused by erroneous
MCAS operation.** Apparently, however, the crew of Ethiopian
Airlines 302 did employ the procedure of cutting off the electric
pitch trim but were still unable to recover.*® Subsequent tests in
a 737 simulator suggest that the MCAS system was aggressive
enough to place the aircraft so severely out of trim that a recov-
ery was impossible using back pressure on the yoke and the
manual trim wheel, due to aerodynamic forces at high
airspeeds.**

40 See Gates & Baker, supra note 23.

41 See id.

42 See id. (noting that Boeing calculated the probability of a hazardous MCAS
failure as 1 in 223 trillion flight hours).

4 See Ahmed et al., supra note 6.

4 See Dominic Gates, Why Boeing’s Emergency Directions May Have Failed to Save
737 Max, SEATTLE TiMES (Apr. 8, 2019), https://www.seattletimes.com/business/
boeing-aerospace/boeings-emergency-procedure-for-737-max-may-have-failed-on-
ethiopian-flight [https://perma.cc/9D9X-VVY8]. Widely read aviation blogger
and airline pilot Patrick Smith summarizes the analysis of the cockpit voice re-
corder and flight data recorder data that indicate the crew took appropriate cor-
rective action but were thwarted by an aerodynamic effect that makes it
impossible to move the manual trim wheel while holding back pressure on the
yoke. See Patrick Smith, Ethiopian, Lion Air, and the 737 Max, Ask THE PiLoT,
https://www.askthepilot.com/ethiopian-737max-crash [https://perma.cc/45QA-
79SM] (last updated Oct. 25, 2019); see also Ahmed et al., supra note 6. The only
way to counteract this effect would be to relax back pressure, thus relieving aero-
dynamic process on the stabilizer, while simultaneously rolling in lots of nose-up
trim. Smith rightly calls this an extremely counterintuitive response. See Smith,
supra. Apparently, this procedure was part of first-generation (pre-NG) 737 flight
manuals and training but has not been trained or referred to in standard operat-
ing procedures for decades. See Gates, Why Boeing’s Emergency Directions May Have
Failed, supra (noting that an Australian pilot had posted and discussed the “roller
coaster” technique from a 1982 manual). A subsequent article by Dominic Gates,
a long-time aviation journalist in Boeing’s home town (until very recently), re-
ports that a U.S.-based airline crew tried the roller coaster technique in a simula-
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The U.S. Federal Aviation Administration (FAA) grounded
the 737 Max soon after the Ethiopian accident, following similar
action by aviation authorities in other countries.*” The aircraft
remains out of service worldwide as of October 2019 and is not
expected to reenter service until later in the year at the earli-
est.*® Boeing has announced several design changes to the air-
craft, including incorporating air data from both AOA sensors
into the operation of MCAS and limiting the nose-down trim the
system can force against contrary actions by the flight crew.*”

III. BOEING’S EXPOSURE UNDER MODERN PRODUCTS
LIABILITY LAW

A number of lawsuits have already been filed against Boeing,
and more are sure to follow, alleging faults—“defects” in prod-
ucts liability parlance—in the design of the 737 Max or in the
warnings and instructions provided to airline training depart-
ments and flight crews. The complaints cite a number of doctri-

tor and was able to recover, but they lost 8,000 feet of altitude in the process;
Ethiopian Airlines 302 was never more than 8,000 feet above ground level. See
Dominic Gates, How Much Was Pilot Error a Factor in the Boeing 737 Max Crashes?,
SeaTTLE TiMEs (May 15, 2019), https://www.seattletimes.com/business/boeing-
aerospace/how-much-was-pilot-error-a-factor-in-the-boeing-737-max-crashes
[https://perma.cc/WD7A-441L.A]; see also Sean Broderick, Ethiopian MAX Crash
Simulator Scenario Stuns Pilots, AvIATION DaiLy (May 10, 2019), https://aviation
week.com/commercial-aviation/ethiopian-max-crash-simulator-scenario-stuns-pi
lots [https://perma.cc/8LKV-TRN5].

4% See Thomas Kaplan et al., Boeing Planes Are Grounded in U.S. After Days of Pres-
sure, N.Y. TiMes (Mar. 13, 2019), https://www.nytimes.com/2019/03/13/busi
ness/canada-737-max.html [https://perma.cc/2RG4-7RWC]; Luz Lazo et al., In-
vestigators Find 2nd Piece of Key Evidence in Crash of Boeing 737 Max 8 in Ethiopia,
WasH. Post (Mar. 15, 2019), https://www.washingtonpost.com/world/africa/
french-start-analysis-ethiopian-airlines-black-boxes-as-new-evidence-appears,/2019
/03/15/87770e8c-468f-11e9-94ab-d2dda3c0df52_story.html [https://perma.cc/
VBMBS-8]RF].

46 See Leslie Josephs, Costs Pile Up for Airlines as Boeing 737 Max Grounding Enters
Eighth Month, CNBC (Oct. 13, 2019), https://www.cnbc.com/2019/10/13/boe
ing-737-max-grounding-enters-eighth-month-driving-up-airline-costs.html [https:
//perma.cc/KEB8-ZXY]]; Andrew Tangel et al., Trials Near for Boeing 737 MAX
Fix, WaLL St. J. (June 16, 2019), https://www.wsj.com/articles/boeing-ceo-
promises-greater-transparency-on-737-max-11560697321  [https://perma.cc/
66]JC-25YF]. A significant unknown is whether additional simulator training will
be required for 737 Max crews. There is currently only one Max simulator in
North America, owned by Air Canada. See Patti Waldmeir et al., Return to Service of
Boeing 737 Max Could Depend on Pilot Training, FIN. TiMes (May 28, 2019), https://
www.ft.com/content/a7dd933a-7e5c-11€9-81d2-£785092ab560 [https://perma.cc
/FCAb5-N6AV].

47 See Gates & Baker, supra note 23.
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nal bases for liability, including negligence, strict liability, and
breach of implied warranty.*® As discussed below, in modern
products liability law, following the Restatement (Third) of
Torts: Products Liability, these claims should be understood
functionally as alleging one of three types of defects—manufac-
turing, design, or instructions or warnings.* The currently prev-
alent risk—utility test compares the existing product, and the
information provided with it, to a hypothetical redesigned prod-
uct or information that should have been provided. If the fail-
ure to incorporate the design change or to provide the
additional warnings renders the product not reasonably safe,
the manufacturer is liable.”” The question is therefore whether
the 737 Max, as delivered, was defective, and whether the design
and information changes contemplated by Boeing will render
the aircraft reasonably safe going forward.

It took a while for courts to work this out, but it is now well
understood that a products liability action seeks to hold the
manufacturer to a standard of reasonableness in the design and
provision of information (i.e., instructions and warnings).”" An
early California Supreme Court opinion insisted that the cause
of action for a defective product should not burden the plaintiff
with an element that “rings of negligence.”” But the court also
recognized that the manufacturer should not be held absolutely
liable, as an insurer of product users.” The effort to walk the
tightrope between avoiding a test that rings of negligence and
avoiding imposing absolute liability preoccupied courts in the
early decades of the development of products liability law. For
example, cases arose where safety technology advanced between
the time of manufacture of the product and the occurrence of

18 See, e.g., Complaint at 9-18, Abdalla v. Boeing Co., No. 1:19-cv-04162 (N.D.
Ill. June 20, 2019); Complaint at 13-16, Soegiyono v. Boeing Co., No. 1:19-cv-
03415 (N.D. Ill. May 21, 2019); Complaint at 48-62, Vdovic v. Boeing Co., No.
2:19-cv-01455-DCN (D.S.C. May 17, 2019); Complaint at 48-62, Thugge v. Boeing
Co., No. 2:19-cv-01443-DCN (D.S.C. May 17, 2019); Complaint at 11-16, K’Obien
v. Boeing Co., No. 1:19-cv-03285 (N.D. Ill. May 15, 2019); Complaint at 11-16,
Kondaveeti v. Boeing Co., No. 1:19-cv-02597 (N.D. Ill. Apr. 17, 2019); Complaint
at 18-26, Debets v. Boeing Co., No. 1:19-cv-02170 (N.D. Ill. Mar. 28, 2019).

49 RESTATEMENT (THIRD) OF Torts: Props. LiaB. § 2 cmt. n (Am. Law INsT.
1998).

50 See id. § 2 cmt. a.

51 [d.

52 Cronin v. J.B.E. Olson Corp., 501 P.2d 1153, 1162 (Cal. 1972).
53 See id. at 1162.
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the accident.”® If liability was truly strict for design defects, the
manufacturer should be liable, even if it acted reasonably.”®
Courts tended to reject this conclusion, however.”® The belief
that liability for defective products must be strict also tied courts
into knots when they attempted to work out the relevance of
user misconduct—is it possible to compare user negligence and
strict products liability?®” Modern courts are much more com-
fortable admitting that the test for design defect and inadequate
instructions or warnings is conceptually similar to negligence,
although with some distinctive features.”®

A. DEsiGN DEFECT

Modern products liability law begins with section 402A of the
Restatement (Second) of Torts, which purported to create a
rule of strict tort liability for anyone who “sells any product in a
defective condition unreasonably dangerous to the user or con-
sumer.”” Many of the first generation of products liability cases
involved what is now known as a manufacturing defect, in which
the particular product that caused injury had deviated, usually
as a result of some glitch in the production process, from the
manufacturer’s specifications for the product.®® Those cases are
relatively easy to conceptualize as strict liability; the manufac-
turer’s liability flows from nothing more than the sale of a prod-
uct departing from its intended design, where the departure

54 See RESTATEMENT (THIRD) OF ToRTs: PrODS. LiaB. § 2 reporters’ note cmt. d
(IT) (A).

5 See id. § 2 cmt. a.

56 See, e.g., Boatland of Houston, Inc. v. Bailey, 609 S.W.2d 743, 748-50 (Tex.
1980).

57 See, e.g., Murray v. Fairbanks Morse, 610 F.2d 149, 155-58 (3d Cir. 1979).

58 See, e.g., Webb v. Navistar Int’l Transp. Corp., 692 A.2d 343, 351 (Vt. 1996).

59 RESTATEMENT (SECOND) OF TorTs § 402A(1) (AM. Law InsT. 1965). The de-
velopment of strict liability in tort occurred in parallel with the elaboration of the
alternative doctrinal basis of implied warranties of merchantability in contract
law. See Henningsen v. Bloomfield Motors, Inc., 161 A.2d 69, 76-84 (N.J. 1960).
Breach of implied warranty eventually was folded into the generic cause of action
for defective products, which sounds primarily in tort. Se¢e RESTATEMENT (THIRD)
OF TorTs: Props. Liab. § 2 cmts. n, r. Contract-based recovery for design defect is
still an important fallback theory of liability in a few special cases, particularly for
claims for pure economic losses. See East River S.S. Corp. v. Transamerica Delaval,
Inc., 476 U.S. 858, 870-73 (1986). For the most part, however, a design-defect
claim is handled as a matter of tort law, under the Third Restatement’s
risk—utility test. See discussion infra section IIL.A.1.

60 See, e.g., Escola v. Coca Cola Bottling Co., 150 P.2d 436, 441-44 (Cal. 1944);
MacPherson v. Buick Motor Co., 111 N.E. 1050, 1051 (N.Y. 1916).
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renders the product unreasonably dangerous.®' The much more
difficult issue arises where the plaintiff alleges that the manufac-
turer’s specifications are themselves “defective.” As the Califor-
nia Supreme Court observed, in an important early case, “[a]
defect may emerge from the mind of the designer as well as
from the hand of the workman.”®* If the claim is that the design
itself is faulty, however, the issue is what baseline should be used
to determine if there is a deviation from an appropriate de-
sign.®® The baseline has to be a hypothetical design that should
have been employed but was not.** And, the evaluation of a de-
sign defect relative to that baseline inevitably involves balancing
the risk of the existing design with the disutility involved in any
redesign that would eliminate or mitigate the risk.*® The Second
Restatement’s language of “defective condition wunreasonably
dangerous” thus suggested a test that is strict liability in theory
but negligence in application.®

Early efforts to address the design-defect issue picked up on a
comment to section 402A of the Second Restatement, which
said that a product is unreasonably dangerous if it is “dangerous
to an extent beyond that which would be contemplated by the
ordinary consumer who purchases it, with the ordinary knowl-
edge common to the community as to its characteristics.”®” The
so-called consumer expectations test worked well enough for
everyday products with safety aspects that are easily understanda-
ble.®® A chef’s knife is not defective in design just because it can
take off a user’s fingertip. The danger of the knife is exactly that
which would be contemplated by a reasonable consumer.® It

61 RESTATEMENT (THIRD) OF TORTS: PrRODS. LiAB. § 2 cmts. a, c.

62 Cronin v. J.B.E. Olson Corp., 501 P.2d 1153, 1162 (Cal. 1972).

63 RESTATEMENT (THIRD) OF TORTS: PrRODS. LiaB. § 2 cmts. a, d.

64 Id. § 2 cmt. d.

65 Jd.

66 See RESTATEMENT (SECOND) OF Torts § 402A cmt. i (AMm. Law InsT. 1965)
(emphasis added).

67 Id.

68 RESTATEMENT (THIRD) OF ToRrTs: ProDs. LiaB. § 2 reporters’ note cmt. d
(ID) (D).

6 One subtle aspect of this analysis is that the obviousness of the danger can-
not, by itself, yield the conclusion that there is no defect in the design of the
product. Some early cases followed the so-called patent danger rule, under which
the obviousness of a defect was an absolute defense. See RESTATEMENT (THIRD) OF
Torrts: Props. Lias. § 2 cmt. d & reporters’ note cmt. d (IV) (C). Modern caselaw
almost uniformly rejects the per se aspect of the patent danger rule, while consid-
ering the obviousness of a danger as a factor to be taken into account in
risk—utility balancing. See id. The chef’s knife is not defective in design, not be-
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soon became apparent to courts, however, that a test referring
to the expectations of ordinary consumers was useless to evalu-
ate the design of complex products or to deal with tradeoffs be-
tween the safety and utility of a product.” As the Oregon
Supreme Court recognized in an influential case, an ordinary
consumer would expect a pickup truck to be able to run over a
rock of one or two inches diameter on the road but probably
has no expectation regarding a six or eight inch rock.” Then, in
one of the handful of most important decisions in the develop-
ment of products liability law, the California Supreme Court
limited the consumer expectations test to situations in which
everyday experience would be sufficient to permit the trier of
fact to infer that the product failed to perform as a reasonable
consumer would expect.” In a case involving a product of any
real complexity, the plaintiff’s burden of production includes
introducing sufficient evidence from which a reasonable trier of
fact can conclude that the manufacturer erred in its balance of
competing product design considerations.” Specifically, the jury
must be instructed that it should consider whether the product’s
design embodies “excessive preventable danger.””* This is
known as the risk—utility test. It has come to be the decisive ma-
jority approach in state courts,”” and it is the exclusive test (with

cause the danger is open and obvious, but because there is no way to mitigate the
risk without undermining the utility of the product or transforming it into a dif-
ferent product altogether, such as a mandoline.

70 See Heaton v. Ford Motor Co., 435 P.2d 806, 808—-09 (Or. 1967).

71 See id. at 809-10.

72 See Soule v. General Motors Corp., 882 P.2d 298, 308-10 (Cal. 1994).

73 See id. at 308.

7 Id. at 308 (citing Barker v. Lull Eng’g Co., 573 P.2d 443, 454 (Cal. 1978)).

75 SeeJames A. Henderson, Jr. & Aaron D. Twerski, Achieving Consensus on Defec-
tive Product Design, 83 COrRNELL L. Rev. 867, 887 (1998). South Carolina and Illi-
nois, where most of the products liability lawsuits against Boeing have been filed,
both follow the risk-utility test. See Branham v. Ford Motor Co., 701 S.E.2d 5, 14
(S.C. 2010); Mikolajczyk v. Ford Motor Co., 901 N.E.2d 329, 352 (Ill. 2008). Illi-
nois has an oddball procedure in which if either the plaintiff or the defendant
seeks jury instructions on risk—utility factors, the court will give them. See Mikolajc-
zyk, 901 N.E.2d at 352-53. Since it is almost inevitable that one side will prefer the
risk—utility approach, the Illinois procedure creates a de facto exclusive
risk—utility test, while claiming to also recognize the alternate consumer expecta-
tions test. See id. Aaron Twerski has recently argued that even states claiming to
adhere to the consumer expectations test are de facto risk—utility jurisdictions
because plaintiffs’ lawyers, wishing to avoid losing on summary judgment, inevita-
bly introduce evidence of a reasonable alternative design and are prepared to
argue their theory of defect on risk—utility considerations. See Aaron D. Twerski,
An Essay on the Quieting of Products Liability Law 5, 12 n.63 (n.d.) (unpub-
lished manuscript) (on file with author).
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a few exceptions not relevant to this discussion) employed by
the Restatement (Third) of Torts: Products Liability.”

As its name suggests, the risk—utility test comes full circle,
from the supposed innovation of strict liability for defective
products represented by the Second Restatement’s influential
section 402A, to the use of ordinary negligence principles to an-
alyze design defects and information (warnings and instruc-
tions) deficiencies.”” The benefits of a proposed redesign are
compared with the existing product design, and at root, the test
is simply whether, from the point of view of a reasonable person,
the redesign represents a better net balance of safety, cost, and
other factors bearing on the utility of the product.” This is a
negligence test in substance. The only sense in which the mod-
ern law of design defect retains aspects of strict liability is in its
focus on the product itself, rather than the conduct of engi-
neers, executives, and other agents of the manufacturer.” In
practice, this is often a distinction without a difference. During
investigation and discovery, the plaintiffs generally learn infor-
mation pertaining to the manufacturer’s decision-making pro-
cess and can show that the defendant’s agents acted
unreasonably by making unreasonable risk—utility tradeoffs.
This kind of proof is not necessary, however, and the plaintiff
may make out a prima facie case of liability for design defect
entirely by introducing evidence of a feasible alternative design
(almost always using one or more expert witnesses).** Whatever
evidence emerges in discovery about the conduct of Boeing en-
gineers or managers, the jury considers only whether the plain-
tiff’s proposed alternative design is a reasonable alternative
design, with reasonableness being evaluated along the lines of
conventional negligence analysis. To the extent evidence about
the conduct of Boeing agents bears on the reasonableness of the
alternative design, it is relevant and may be admitted, but it is
not necessary for the plaintiff’s claim to survive summary judg-

76 See RESTATEMENT (THIRD) OF TorTs: PrODS. LiaB. § 2(b) (Am. LAaw INsT.
1998).

77 See Sheila L. Birnbaum, Unmasking the Test for Design Defect: From Negligence [to
Warranty] to Strict Liability to Negligence, 33 VAND. L. Rev. 539, 613-15 (1980). See
generally Henderson & Twerski, Achieving Consensus on Defective Product Design,
supra note 75.

78 RESTATEMENT (THIRD) OF TorTs: PrODS. LiAB. § 2 cmt. d.

7 See, e.g., Garrett v. Hamilton Standard Controls, Inc., 850 F.2d 253, 257-58
(5th Cir. 1998) (interpreting Texas law); ¢f. Davis v. Globe Mach. Mfg. Co., 684
P.2d 692, 696 (Wash. 1984).

80 See RESTATEMENT (THIRD) OF ToRTs: PrRODS. LiaB. § 2 cmt. f.
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ment.®" In that sense, and in that sense only, the design-defect
test retains a flavor of strict liability. At its conceptual heart, how-
ever, it is a negligence analysis.**

1. The Third Restatement Design-Defect Analysis

The key to the Third Restatement risk—utility analysis is proof
of a reasonable alternative design (RAD), which proceeds in this
way: the plaintiff introduces evidence that some sort of redesign
of the product was technologically and economically feasible at
the time of the sale of the product.®® The jury is then instructed
that it should consider whether the plaintiff’s proposed redesign
is 2 RAD. A product is defective in design if the manufacturer’s
failure to incorporate a RAD renders the product not reasona-
bly safe.®* It is an analytic point that the jury’s determination
that a proposed redesign is a RAD entails the conclusion that
the product is defective in design. The Third Restatement test
requires the trier of fact to balance the relative advantages and
disadvantages of the product as designed, compared with the
plaintiff’s proposed alternative.® In doing so, it considers a
number of factors, including the severity and likelihood of fore-
seeable risks associated with the product as designed, and the
likely impact of the proposed redesign on production costs;
product longevity, usability, aesthetics, and maintenance; and
expectations consumers have regarding the product’s perform-
ance and safety aspects.®® An influential law review article, from
which the Third Restatement test was drawn, boils the test down
to the following consideration: “The manufacturer’s ability to
eliminate the unsafe character of the product without impairing
its usefulness or making it too expensive to maintain its utility.”®”

81 See id. § 2 cmt. n.

82 True strict liability exists for manufacturing defects where the particular
product that caused the plaintiff’s harm departed from its intended design. See id.
§ 2(a). Nothing that has been reported about the Lion Air 610 and Ethiopian
Airlines 302 accidents suggests that they were caused by a deviation from the
intended design rather than by features of the design itself.

88 Id. § 2 cmt. f.

84 Id.

85 See id.

86 Id.

87 See John W. Wade, On the Nature of Strict Tort Liability for Products, 44 Miss. L.].
825, 837 (1973).
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Manufacturers are therefore not in any meaningful sense sub-
ject to a strict liability rule for design defects.®®

The determination that a redesign is or is not a RAD is not
simply a comparison of the dollar cost of the added safety fea-
ture and the expected savings in accident costs.* It is concep-
tually similar to the famous Hand formula for assessing the
defendant’s conduct under the negligence standard (B < PL),”
but the analysis of the costs to the manufacturer and the con-
sumer is structured by the factors in comment f to section 2 of
the Third Restatement.”’ The economic cost of the redesign is
one factor, but more important is the impact of the redesign on
the utility the user receives from the product.”? For example,
safety guards and “deadman” switches on power tools are not all
that expensive to include with a product, but they interfere to
some extent with the usefulness of the product. Anyone who has
had to restart a lawnmower after letting go of the handle to re-
move a stick or rock has cursed that safety feature, but the ad-
ded safety resulting from inclusion of the deadman switch is
probably worth it, notwithstanding the hassle. A redesign may
yield additional safety, but if at some point the redesigned prod-
uct becomes a big enough headache for the user, a safety fea-
ture may not be a RAD.?” The comparison between the existing
design and the proposed redesign, to determine whether the
latter is a RAD, is undertaken from the point of view of the rea-
sonable person.”* Thus, all of the familiar issues in connection
with the negligence standard pertaining to the values and per-
spective of the reasonable person are fully applicable to the
analysis of a design defect.

It also matters whether the redesign does better at avoiding
the risk than a reasonably careful user. Although most states do

88 See RESTATEMENT (THIRD) OF TorTS: PrRODS. LiaB. § 2 cmt. a; David G. Owen,
Defectiveness Restated: Exploding the “Strict” Products Liability Myth, 1996 U. ILL. L.
Rev. 743, 785 (1996) (“the very idea that liability in these central contexts [of
design and warnings claims] is ‘strict’ has been viewed increasingly as a myth.”).

89 See generally David G. Owen, Toward a Proper Test for Design Defectiveness:
“Micro-Balancing” Costs and Benefits, 75 TeX. L. Rev. 1661 (1997).

9 See United States v. Carroll Towing Co., 159 F.2d 169, 173 (2d Cir. 1947). B
represents the burden of taking precautions, P stands for the probability of the
harm occurring, and L represents the severity of the injury—a party is liable
where B is less than P multiplied by L. Id.

91 See RESTATEMENT (THIRD) OF TorTs: PrODS. Lias. § 2 cmt. f.

92 See id.

93 See id.

94 See id. § 2 cmt. d.
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