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Has New York Been Promoting Unreliable DNA Evidence

Leading to Wrongful Convictions?
Melissa Goldstein!

Abstract

Deoxyribonucleic acid (DNA) is known to be the gold standard when it comes to
criminal trials. However, we should be more skeptical when DNA evidence is introduced
at trials. DNA analysis methods are more intricate when trying to analyze fragile or
complex samples. In recent years, it has been brought to our attention that New York was
using two methods to analyze DNA that were not as reliable as they appeared. One
method was using software called the Forensic Statistical Tool (FST). The other
technique was high sensitivity testing. Both of these techniques have flaws that should
have prevented their results from being admissible at trial. It seems like New York rushed
to implement these methods in court and jeopardized the lives of innocent people. Due to
the unreliability of these two techniques, and the fact that they were used in thousands of

cases, there is a possibility that many were wrongfully convicted.

! Syracuse University College of Law, Juris Doctor expected 2019.



Introduction

Imagine being a prisoner on Riker’s Island for a year and a half for a crime you did not
commit. For many of us, it’s unimaginable. However, this unfortunate nightmare was Terrell
Gills’s reality.> Almost a year has passed since his release, but his jail life is still ingrained in
him.? He has sleepless nights, will spend the day in his room with the door locked, and eats his
meals at the same times he was fed while in jail.* He also deals with antisocial feelings that have
affected his everyday life.> These are all problems that no innocent person should ever have to
deal with.

In August 2015, Mr. Gills was arrested and accused of robbing a Dunkin Donuts in
Jamaica, Queens.® A DNA match from a sample extracted from the crime scene led to his arrest.’
Mr. Gills was already in the DNA database for a nonviolent conviction.® He sat in jail until his
trial because he couldn’t pay a $10,000 bail.® He was acquitted at trial, however his attorneys
still argue that charges should never have been brought to begin with.!°

It turns out that this Dunkin Donuts robbery was a part of a string of Dunkin Donuts
robberies.!! Two other stores were robbed as well. Surveillance footage showed that the robber

in all three was wearing a crimson and yellow hat, leading investigators to believe they were

2 Eli Rosenberg, Can DNA Evidence Be Too Convincing? An Acquitted Man Thinks So, NEW YORK TIMES (May
16,2017).
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looking for one man.'? The night before Mr. Gills’s trial, his attorney learned that another man
had plead guilty to the first and third robberies in exchange for nine-year prison sentence.'?

Prosecutors still would not drop the charges against Mr. Gills.'* They claimed that the
evidence was too strong against him.!> They also argued that the other man implicated Mr.
Gills.'® However, the other man told Mr. Gills’s attorneys that he was under duress when he
implicated Mr. Gills.!” On top of that, he refused to testify against Mr. Gills at the trial.'®

Other inconsistencies included height discrepancies.!® The initial report said the robber
was six feet tall and 200 pounds.?® A forensics expert believed that the robber was about five foot
ten, give or take two inches.?! Mr. Gills, on the other hand, was only five feet six inches.?? After
a few hours the jury decided to acquit Mr. Gills.?* One juror claimed that after she saw the
surveillance video, she knew that he was not the robber.?*

Regardless, the jurors were initially persuaded that Mr. Gills was guilty due to the DNA
match.?> This DNA match also made prosecutors reluctant to drop the charges even though other
evidence made it unlikely that Mr. Gills was guilty. Mr. Gills’s lawyers explain that the DNA
could have matched because Mr. Gills sometimes took his daughter to that Dunkin Donuts.?® The

sample that was tested in this case was a complex mixture.?” This means it contained DNA from
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three or more people. Erin E. Murphy, a New York University Law professor, who has written
about DNA and forensics, claims this type of sample is more likely to contain errors.??

Our broken system has broken Mr. Gills life.?’ He is currently living with his mother in
Binghamton, New York.’* He owes about $11,000 in child support, which accrued while he was
wrongfully sitting in jail.*! He can’t pay it off, which has resulted in his driver’s license being
suspended.?? He’s gone on three job interviews and has to explain why he has been unemployed
for two years.?? He has to answer some hard questions and explain a story to people that they are
reluctant to believe.>* One employer told him, “Where there’s smoke, there’s fire” and never
called him back.?> The strength of bad DNA evidence caused Mr. Gills’s life to become a
nightmare.

Since the 1980°s DNA has become more challenging to interpret.’® There are five
different reasons for this.>” The first is that DNA test results are more sensitive.*® The second is
that there are more samples coming from touch DNA that are of poor quality, are complex
mixtures, or that are very small.3° The third is that there are more options for statistical

approaches involving probabilistic genotyping software.*’ The fourth reason is that many
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laboratories are not prepared to deal with complex mixtures.*! Lastly, more loci are being added
because of the large number of samples contained in DNA databases.*?

As of February 2019, 2,372 people have been exonerated for crimes they did not
commit.* That is more than 20,735 years spent in prison that should have been spent in freedom.
# Eyewitness misidentification testimony is known to be the most common reason for wrongful
convictions. > However, newer methods have been created to analyze DNA and those could also
become a common reason for wrongful convictions. Some of these methods have not been
deemed reliable, yet are still being used to convict criminal defendants. Scientists and attorneys
have been very eager to adopt new methods before they are fully ready for the courtroom.

In New York, two methods of testing have been called into question. * The first method
is using a program called the Forensic Statistical Tool (FST) and the second method is known as
high sensitivity testing. 47 Cases that relied on the Forensic Statistical Tool and high sensitivity
testing should be called into question. These tests have been deemed unreliable, leaving the
possibility for wrongful convictions. 43

In part one, I will explain what DNA is, how it is analyzed, and how it made its
appearance into the courtroom. Then, in part two, I will discuss how FST and high sensitivity

testing were created, how they work, and why these two methods were adopted in the first place.

41 Butler, supra note 36.
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In part three, I will talk about the role these two methods play in court. Part four will discuss the
issues and deficiencies with these methods. In part five, I will discuss how FST and high
sensitivity testing have possibly led to wrongful convictions. Finally, in part six, I will discuss

what New York is doing today, as well as future steps.

Part 1

In this part, I will give background information on what DNA is, how it is analyzed, and

how it became such an important feature in criminal trials.

A. What is DNA?

DNA is a molecule that contains the information needed for an organism to develop,
survive, and reproduce. ** DNA is what makes individuals unique from one another. *° It
determines everything from a person’s traits, such as eye color, to whether a person is at risk for
having certain diseases. °! The uniqueness of DNA is what makes it so compelling in the areas of

forensic science and criminal law.>2

49 Rachel Rettner, DNA: Definition, Structure & Discovery, LIVE SCIENCE (Dec. 7, 2017),
https://www.livescience.com/37247-dna.html.
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The human genome is made up of 23 chromosome
pairs and each chromosome carries many genes.>®> An
individual’s set of DNA molecules are located within the
nuclei of all types of cells in the human body, except for
mature red blood cells. >* DNA molecules themselves are
made up of nucleotides. Nucleotides are a unit consisting
of a base, adenine (A), thymine (T), cytosine (C), and
guanine (G), which connect to a sugar molecule and
phosphate group.>® These molecules are found within cells
in a twisted ladder shape, which is known as a double
helix.>® The nucleotides pair together to make up the

backbone of the double helix.>’
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Image 1.1: Rettner, supra note 49.

There are two DNA types found within the cell’s nuclei.’® These are known as coding

DNA and noncoding DNA, which is also misleadingly known as “junk” DNA.>® Coding DNA

codes for proteins and makes up about 3% of human genomic DNA.®’ The other 97% is made up

of noncoding DNA. Noncoding DNA does not code for proteins and can be found in repetitive

sequences throughout the human genome.®' This means that the same sequence is repeated over

and over throughout the chromosomes.%? The repeating base pairs (A, C, G, or T) make up these
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sequences.®® An example would be the repetition of a combination of the bases “T,C,A,T” all the
way through the sequence.®

Repetitive sequences found in noncoding DNA are great tools for analyzing differences
between people.®® This is because they are highly variable and most people have different
numbers of allelic repeat units.® It differs between people because we inherit our genetic
material from our parents, half from our mother and half from our father. ¢’

Our genotype and phenotype, what our genes contain and how we actually look, results
from repeated sequences carried by both sperm and eggs.%® Every locus, or fixed position on the
chromosome, contains an allele from our mother and another from our father.%® As an example to
demonstrate, assume the sperm carried DNA containing 5 repeats.’® Also, assume the egg carried
DNA containing 12 repeats.”! When the egg is fertilized the child’s genotype/phenotype will be
5,12.72 This makes the individual heterozygous because the copies of the genes, or alleles, are
different.”> A homozygous individual would have the same number of copies at the given

location, meaning the genotype/phenotype would be 12,12.74

B. Preparing and Analyzing DNA Samples
Once a DNA sample is contained, multiple copies may need to be made in order to

ensure accurate testing.”> Understanding DNA’s double helix shape has allowed forensic
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scientists to manipulate DNA and perform tests that are an integral aspect of forensic
investigations. 7® Separating and identifying DNA in the lab depends on the double stranded
DNA structure.”’

DNA collected from most crime scenes is retrieved from nucleic acid that is extracted
from blood, semen, bone, hair, and dried skin.”® When DNA is collected, there are two issues
that forensic scientists deal with.” The first issue is that the DNA is susceptible to degradation.®’
Another issue is that only small amounts are able to be collected.®!

In order to make up for degraded DNA, or only collecting a small amount, scientists
make multiple copies of the sample they’ve received.®? There are three steps to copying DNA.%3
The first is obtaining a sequence of double stranded DNA.#* The second is splitting it into
separate strands.®> The third is synthesizing new complements.3® After this process, we go from
having one double DNA strand to two intact DNA molecules.?’

This process is known as polymerase chain reaction (PCR).%® Polymerase is an enzyme
and is one of the many chemicals required for this process to be successful.®® This chemical is

able to withstand the 95-degree Celsius heat that is used to separate the two DNA strands.” It is
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important to be able to withstand 95 degrees Celsius because most proteins lose function and fall
apart at that heat level.”!

There are many different types of repetitive sequences.”> We will focus on a type called
short tandem repeats (STR) because they are the current standard in forensic genetic typing.”?
STRs are made up of tetramers, which means they have four bases that are repeated in an array.”
They have less than 40 repeats, making them small, but they can be readily amplified.”>

When analyzing the STRs, scientists look at different loci on the chromosomes.” In the
mid-1990’s the FBI made the standard number of loci 13.°7 However, in 2017 the standard was
raised to 20 core loci.”® This means that there are 20 core locations on the chromosome that must
be analyzed when determining if a DNA sample matches a suspect.”” DNA patterns repeat
themselves at each locus and every person has their own repeats.!®® The number of repeats

allows scientists to label each locus with a specific number, which is the allele. If a pattern

repeats 11 times, the allele at the locus is an 11.
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C. How DNA made it in the Courtroom

In November 1983, in Leicestershire, a 15-year-old schoolgirl was raped and strangled.'®!
The murder went unsolved. Three years later, another 15-year-old schoolgirl was raped and

strangled nearby.!?? Police collected 4,500 voluntary samples from local men and eventually

received a confession from a man for the second murder. 193

As this was going on, Sir Alec Jeffreys, a geneticist at Leicester University recently
developed DNA testing.!** He performed DNA testing on the evidence samples found at the

crime scenes of both murders and compared his results with the voluntary samples received by

101 JAMES ET AL., supra note 52, at 233.
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police.!%> He was able to conclude that the same man raped and murdered both girls.!°® However,
the perpetrator was not the man who confessed.!’

Police were tipped off to a man named Colin Pitchfork. He was a local baker who
avoided voluntarily giving his DNA.!%® He had a coworker take the DNA test for him.'%
Eventually his DNA was analyzed and matched the DNA samples collected at the crime
scenes.'!? In January 1988, he was convicted and sentenced to two life sentences.!!! Colin
Pitchfork became the first criminal caught with DNA evidence and the man who had previously
confessed became the first suspect exonerated by DNA.!!2

If it weren’t for DNA, Pitchfork would have gotten away with two murders.'!3 By the
time he was being sentenced, DNA was being introduced into United States courtrooms.!'* A
few companies were able to perform DNA profiling by 1986 and by 1988 the Federal Bureau of
Investigation (FBI) was able to do so as well.!'> The earliest tests, which were similar to those
used in the Leicestershire murders, required large DNA samples.!!'® The testing did not work well
with small or degraded samples.!!”

Soon after, the FBI began training state crime laboratory analysts in DNA profiling.!!®

These state laboratories then began to run their own DNA tests.!!” The FBI also developed a

105 4.
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convicted offender database.'? This national system is called the Combined DNA Index System
(CODIS).'2!

Currently, there are over 15 million DNA profiles in CODIS.'?? This system can compare
DNA evidence from a crime scene and link to a profile of a convicted offender.!?* However, a
match does not necessarily prove that a suspect is the perpetrator of the crime.!?*

Since the discovery that DNA could be used in the courtroom, about 200 public
laboratories have opened that conduct forensic DNA analysis.!?> There are many different
protocols used, which could lead to different results coming depending on which lab conducts
the analysis.!?® For a while, New York was using the Forensic Statistical Tool and high

sensitivity testing to deal with the challenges faced when interpreting DNA samples.

Part 11

In this part of the paper, I will be going into detail about FST and high sensitivity testing.
I will talk about how they both came to be, what purposes they serve in forensic science, and

how they work.

A. The Forensic Statistical Tool
FST is software that was created by Dr. Adele Mitchell and Dr. Theresa Caragine to

solve the problems with analyzing complex mixtures.'?” Dr. Mitchell has a Master’s degree in

120 JAMES ET AL., supra note 52, at 235.

121 Id

122 Butler, supra note 97.

123 Id

124 Id

125 Butler, supra note 97.

126 Id

127 Richard Torres, Introduction to the Forensic Statistical Tool,
http://federaldefendersny.org/pdfs/Introduction%20t0%20The%20Forensic%20Statistical%20T001%20-
%?20Torres.pdf (last visited Mar. 28, 2021).
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Statistical Genetics and a Ph.D. in Human Genetics and Molecular Biology from Johns Hopkins
School of Medicine.!?® Dr. Caragine received her doctorate in Molecular Oncology and
Immunology from New York University.!?’ The two worked on FST together for two years.!3°
FST was then validated by a team of forensic analysts at the Office of the Chief Medical
Examiner (OCME) Laboratory in New York.!3! The New York State Forensic Science
Commission also approved it in 2010.!*2 Dr. Mitchell and Dr. Caragine have both received
awards for their work on FST.!3

First, it is important to understand what a complex mixture is and why it is difficult to
analyze. A complex mixture is a when the sample has multiple contributors, making it difficult to
figure out exactly how many contributors make up the sample.'** When three or four alleles are
found at any given loci, analysts can conclude that more than one person makes up the mixture.
These profiles are even more challenging when they come from touch DNA.!*5 With touch
DNA, it is possible that multiple people touched a given surface prior to DNA collection.!3¢ It is
difficult to analyze because it is subject to an increased probability for stochastic effects.!'?’

These are random external events that may alter the sample.!*®

128 iz Robbins, Helping Decide Guilt or Innocence, N.Y. TIMES (Dec. 15, 2012),
http://www.nytimes.com/2012/12/16/nyregion/a-forensic-tool-helps-decide-guilt-or-innocence.html.

129
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131 Torres, supra note 127.

132 Craig O’ Connor, Probabilistic Genotyping: The Use of the Forensic Statistical Tool (FST), NEW YORK OFFICE
OF THE CHIEF MEDICAL EXAMINER (2014),
https://www.nist.gov/system/files/documents/forensics/CraigOConnor DNA-2.pdf.

133 Robbins, supra note 128.

134 O’ Connor, supra note 132.

135 Michael D. Coble, NIST Corner: Complex DNA Mixtures, EVIDENCE TECH. MAG.,
http://www.evidencemagazine.com/index.php?option=com_content&task=view&id=1693 (last visited Mar. 28,
2021).
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Two examples of stochastic effects are allele drop-out and/or drop-in.!** Allele drop-out
is when a sample is examined to determine if a suspect’s alleles are not apparent in the sample. !4
This could occur when there is missing data.!*! On the other hand, allele drop-in is when there
are alleles present in the sample that are not explained by the suspect or other possible
contributors. !4

FST was designed to decipher these complex mixtures. The software calculates a
likelihood ratio (LR) of the complex mixtures to try and figure out whether the DNA matches a
suspect.!*® LRs are ratios used to measure the strength of the DNA evidence found at the crime
scene.!* They summarize the DNA evidence.!* The LR is a figure calculated from a fraction,
which is derived from two hypotheses.!#¢ The first hypothesis is that the source of the evidence
and the suspect are the same person.'*’ This is the numerator of the fraction and represents the
prosecution’s theory.'*® The second is that the source of the evidence is a random person who is
unrelated to the suspect.'* This part is the denominator of the fraction and represents the
defense’s theory.!>° When the DNA tested comes from the same person, the ratio will be
greater, 3!

There are other programs out there that are similar to FST, however FST differs because

OCME has designated specific probabilities for stochastic effects to factor in equations based on

1390’ Connor, supra note 132.

140 Id
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144 NAT’L RESEARCH COUNCIL (U.S.) CoMM. ON DNA FORENSIC SCI., The Evaluation of Forensic DNA Evidence ch.
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DNA amounts (quants).!>? The software uses this predetermined figure at each locus, along with
the particular quant, in determining the probability of the prosecution versus the defense
hypothesis.!>

The software was created by analyzing samples of DNA mixtures by known
contributors.'>* The OCME selected 15 loci and counted the stochastic effects at each locus.!'>
Then they compared the results with the contributors’ actual DNA profiles.!>® Those results were
used to calculate the probabilities of additional or missing alleles at each locus, which are the
drop in and drop out rates.!>” Finally, a mathematical analysis that factors in the probability of
stochastic effects is completed.'*® FST uses Bayesian mathematics, which has been used in
science for centuries and no one disputes its principles. In the end, the software allows analysts
to deduce the LR."*° Just like that, FST’s creators believed they found an innovative way to

analyze complex mixtures.

B. High Sensitivity Testing
High sensitivity testing is also known as low copy number (LCN) or low-level DNA. 16
Low copy number DNA analysis refers to enhanced methods that are used during or after PCR

amplification.'® This technique is used to amplify extremely small DNA samples in order give

152 Id

153 Id

154 Id

155 Collins, 15 N.Y.S.3d at 567.
156 14 at 568.
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analysts more information. LCN is dependent on the amount of DNA present, not on the number
of PCR cycles performed to amplify the sample.!%?

The first step in this process is to determine the quantity of DNA in the sample. High
sensitivity testing will be used instead of the standard methods if the quantity is low enough.
When the technique was first developed, it was used on samples containing less than 100
picograms (pg) of DNA.!%* 100 pg is equivalent to 16 human cells and one cell produces about
six pictograms of DNA.!®* Such a small sample size makes PCR amplification less reliable.!®
Laboratories may vary on the threshold number they use for considering a sample to be low
level.'% More recently, a DNA sample may be considered low level if it contains less than 200
pg of DNA.!¢7

In the standard method for DNA testing, samples undergo 28 PCR cycles.!%® In each
cycle, the twisted DNA ladder is cut in two and each half of the ladder bonds with chemicals.'®
This produces a clone of the original DNA ladder.!”® After this process happens 28 times, the
sample is about 268 million times bigger than the original that was collected.!”! Each laboratory
must have its own validated procedure for a standard method, which is used as the basis for the

sensitivity comparison.!7?

162 Id.
163 The Conti-Vecchiotti Report, Low Copy Number (LCN) or Low Template DNA (LT-DNA), WORDPRESS,
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low-template-dna-1t-dna/ (last visited Mar. 30, 2021).

164 Collins, 15 N.Y.S.3d at 571.

165 Id.

166 Td.

167 14

168 14

169 Collins, 15 N.Y.S.3d at 571.

170 Id.

171 1d.

172 1d.

19



When a sample falls into the low-level range, 28 cycles does not produce enough DNA to
allow an electrophoregram.!”® Electrophoregrams use a special gel to detect peaks by identifying
which alleles are present at each locus.!”* When one or two alleles are present at all loci tested,
the sample is considered to have come from one person.!”® High sensitivity testing solves this
problem by subjecting the DNA to an additional three cycles.!”® Instead of 28, high sensitivity
testing uses 31 cycles.!”’

LCN analysis is not a new technique, however the OCME was the first United States
laboratory to implement it.!”® Interestingly enough, it is the only laboratory to use it to produce
evidence in criminal cases.!” The OCME renamed LCN to high sensitivity testing in order to
make the method sound more positive.'®" In a way, it hides the fact that examiners are dealing
with low-level DNA and makes it sound like a more trustworthy type of testing. For the most
part the methods used by the OCME are the same as they always have been, however there have
been a few modifications for the increased sensitivity.!8! In order to get the most out of the DNA
collected from a substrate, the OCME uses its own specialized high sensitivity swab.!8?

New York prosecutors regularly rely on this method and the medical examiner’s office

uses it in about ten percent of the DNA cases it analyzes.!? Since 2005, high sensitivity DNA
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testing has been used in over 7,500 cases.!3* Scientists have testified about it in state and federal
courts for 250 cases.'®> New York City’s OCME is now offering high sensitivity DNA testing to
other jurisdictions as well.!®¢ This means that high sensitivity testing could be affecting case

outcomes out of state as well.

Part I11

This part of the paper will explore the role that FST and high sensitivity play in court.
Courts have formed mixed opinions as to the reliability of both of these tests. It has been shown
that both FST and high sensitivity testing have deficiencies that should worry both the scientific
and legal fields.'®” Both of these methods have been used in thousands of cases, many of which
have ultimately convicted criminal defendants.'®® On the other hand, these methods could have

been used in cases that wrongfully exonerate a defendant. '8’

A. FST in Court

Of the many cases that have used FST, there have only been Frye hearings regarding the
software in two cases.!® In a Frye hearing, the judge determines whether the scientific

91 1f there is sufficient evidence that methods are

community considers methods reliable.
generally accepted, the methods will be admissible.!*? Both of these cases reached different

conclusions regarding FST’s admissibility.
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The first case was People v. Rodriguez, which took place in the Bronx, New York.!”® The
second was People v. Collins, which occurred in Brooklyn, New York.!** Collins is a
consolidation of two cases.!®® The two defendants, Collins and Peaks, challenged FST and
claimed it was not generally accepted in the relevant scientific community.!”

In Rodriguez, the court found that FST was an acceptable method for analyzing DNA. %7
However, in this case the court focused on less controversial issues surrounding FST.!?® These
issues were the general acceptance of PCR-STR analysis, the use of likelihood ratios, and drop in
and drop out rates being accounted for in the LR.'® There, the court was very deferential
towards New York’s DNA Subcommittee and decided in favor of the People.?*

In Collins, FST placed both of the defendants at the crimes in question.?°! In defendant
Collin’s case, the DNA was swabbed from the handlebar of a bicycle.??? FST reports showed that
one mixture on one handlebar was 972,000 times more likely to have come from Collins and two

203 The other mixture was 19.4 times

unknown people than coming from three unknown people.
more likely to be a contributor than an unrelated individual.>** In defendant Peak’s case, the
defendant allegedly attacked two victims. FST was used to test a mixture found on a bra

collected from the crime scene.?’® During the initial testing, Peak’s alleles were not found at two

loci.?% However, FST concluded that the mixture was 19.6 times more likely to come from the
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Peak, the second victim, and an unknown person than the second victim and two unknown
individuals.?%’

Both of the defendants in Collins do not object to the Bayesian mathematics used or
claim that the software does calculations that are too complex for humans.?%® Instead, they make
two assertions.??” First, that the way drop-in and drop-out rates were assessed at each locus was
not generally accepted in the scientific community.?!® Second, that FST only reflects the
prosecutions hypothesis and does not allow for the defenses hypothesis to be tested.?!!

The Collin’s court focused mostly on how valid the way in which the likelihood of
stochastic effects at the relevant loci was computed for FST.2!? The court also touched on FST’s
use of quants (DNA amounts), rather than peak heights to figure out which numbers should be
used in calculating the likelihood of drop-in and drop-out.?!® In the end, the courts conclusion in
Collins was not that LRs were not generally accepted, it was that FST as software was too

problematic to be generally accepted.?!'* As we can see, each court focused on different issues

regarding FST, which is what led to the different conclusions.

B. High Sensitivity Testing in Court
In regards to high sensitivity testing, there are cases that have found it to be reliable,

while others have not. Collins was a case that deemed it unreliable to be used in court.?!?
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However, in People v. Megnath, the court ruled that it was reliable.?!¢ It is concerning that some
cases will allow this method to be used against criminal defendants, while other will not.

In Collins, the DNA swabbed from the handlebars in defendant Collin’s case underwent
high sensitivity testing before FST due to how small the sample was.?!” As stated above, high
sensitivity testing adds three extra cycles onto the standard DNA testing protocols.?!® With this
comes an increased chance for stochastic effects.?!” The OCME put new protocols into place to
compensate for the stochastic effects.??° In Collins, the issue was whether the protocols
adequately compensate.??!

The defense also claims that the scientific community does not agree that the high
sensitivity analysis produces reliable DNA profiles.??? Collins asserts that the analysis done in
his case was not reliable because a mixture of three people’s DNA was found on the bicycle
handlebars.??> When two or more DNA profiles are retrieved, it is hard to create individual
profiles for each contributor when DNA from each is sufficiently different.?>* Collins claims that
the DNA collected was too equal to allow for a distinct differentiation.?2> The test there yielded
results that Collins “could be” a contributor to DNA collected from one handlebar due to all of

his alleles being present in the mixture.??® The other handlebar did not show all of his alleles,

meaning that he could not be excluded.??’
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In Megnath, DNA evidence was recovered from the defendant’s car??®. This evidence
was subject to high sensitivity testing and the results linked the defendant to the murder of
Natasha Ramen.??° The issue in the case was whether high sensitivity testing satisfies the Frye
standard.?*® The court ultimately held that DNA testing has been generally accepted for many
years, and high sensitivity testing did not deviate enough from the standard PCR-STR method to
be called into question.?*! The defendant claimed that there are too many concerns with this
testing method.?*? The court found that his arguments were relevant, however it is up to the trier

of fact to decide whether or not the results weigh in the defendant’s favor.?*

Part IV

In this part of the paper, I will explain FST and high sensitivity testing’s deficiencies.
This will shed light as to why we should be bothered by the fact that these tests are being used. It
is alarming that courts were allowing tests with so many issues to help determine the faith of

possibly innocent people.

A. FST’s Deficiencies

In Collins, the defense experts really honed in on FST’s many deficiencies. They talk
about FST’s drop-out model, how FST calculates for the probability of stochastic effects, the
high false positives FST produces, issues with validation studies, and FST’s creators messing

with data to match their assumptions.?** There was another issue that has since been resolved,
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FST as a “black box.”?*> However, 1 will still talk about that issue and what was done to resolve

it.

1. Drop-out Model

The first deficiency involves FST’s drop-out model.?*¢ This aspect is fundamental to the
program.?3” When OCME calculated the probability of stochastic effects at the loci, they
modified the numbers to a certain extent to make it align with the expected results.?*® The
numbers were also reduced by one standard deviation in order to produce lower LRs than the
actual data would have produced.?*® This was done in effort to be “conservative.”?** When Dr.
Mitchell was questioned about this, she said that she did not save, or publish, the data from the
“conservative” studies.?*! In this case, the probabilities of stochastic effects were calculated
through computer simulations.?*? Defense experts believe that the effort to be “conservative”
could lead to a false understanding of the drop-out rate and also miscalculate the number of

contributors to the mixture.2*3

2. Probability of Stochastic Effects Calculations
The second deficiency also has to do with the way FST uses the numbers for the
probability of stochastic effects.>** FST uses quants; where as other programs use peak

heights.>* Defense experts claim that the quant calculation is not precise, so the numbers yielded
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could be 30% greater or lower than the true quant.?*® This does not have as much of an impact on
larger DNA samples that can be analyzed using standard analysis.?*’ The effect of using quants
has a far more significant impact on samples that are low level, or weigh less than 100 pg.2*® Dr.
Mitchell admits she never did a formal study on the quant value and its relation to drop out

rates.>

3. High False Positives

A third issue is that FST produces high false positives.? OCME did conduct a false
positive study, however defense experts were skeptical about its reliability.?>! Most of the DNA
samples tested came from touch DNA.?%2 They used 439 different DNA mixtures and each
mixture was run against a database consisting of 1,300 profiles.2?>* Each mixture was run against
the database 480 times.?>* In about ten percent of the runs, at least one false positive above a
known contributor would result.?>>

Defense expert Dr. Rori Rohlfs, a population geneticist, recognized one issue leading to
false positives.?>® FST recognizes four races, Asian, European, African, and Latino.?>” The
software uses different numbers for allele frequency for each race.?’® The OCME produced no

data on which “false positive” test subjects identified themselves as, so Dr. Rohlfs conducted her
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own tests.?>” She assigned subjects to the racial categories based on how their individual LRs
matched up with the race classifications.?%® Another doctor in the field agreed that the method
she used was the best that could be done without the OCME data.?é! In the end, Dr. Rohlfs was
concerned by her discoveries.?%?

First, she believed that her research did not allow for fair conclusion about error rates
because the three Asian subjects did not represent genetic diversity for the racial category.?®3
Second, FST was based on too few mixtures from too few contributors.?** There were 480
mixtures from 61 contributors.?%®> Dr. Rohlfs believes that in order to get adequate statistics, the
“false positive” tests would have needed hundreds of contributors and hundreds of thousands
simulates mixtures.?® Most importantly, only 11 of the 480 mixtures involved contributors of all
the same race.”?®” When contributors are the same race, there is allele overlap leading to more
false positives. Lastly, and most importantly, mixed races are not considered.?®® Other
populations that are genetically distinct from these four races were also not accounted for.?® If
the actual criminal and the innocent person shared an ancestor, no matter how distant, the LR
could be dramatically skewed.?’® FST does not consider interrelatedness, meanwhile other

programs do, such as LikeLTD and LRmix.?!

4. Validation
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Another issue involves FST’s validation.?’”> Within the validation studies, there are times
where the same input was put into FST, however the software produced different outputs.?’?
OCME acknowledged this, but claimed it was an error with the calculator and not with what was
being used in the casework.?’* This means that what has been used in casework is not the same
as what was validated.?” In addition, pristine lab samples were used during the validation
testing.2’® The various problems that can occur between the time DNA is collected and the time

that it is tested were not accounted for.?’” This includes damage from sunlight, microorganisms,

cross contamination, and more.?’8

5. Skewing Data to Fit Assumptions

Additionally, FST’s creators claimed that the drop-out rates would increase in a linear
fashion as the quant rates decreased.?’”® However, after counting the drop-out, this does not
appear to be true.?8’ The numbers OCME produced were changed from what was counted in
order to reflect the linear results they wanted.?®! The defense experts believe that the OCME

assumptions are not valid.?8?

6. FST as a “Black Box”
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The last issue I will talk about is FST as a “black box™.283 This has to do with the fact that
FST software was not open to the public, or more importantly, to the defense counsel.?®* Defense
experts may have theories that are different from the prosecution’s theories and those theories
could not be tested using FST.?®> The numbers FST produces are based on how many people
contributed to a DNA mixture.?8¢ It is challenging to determine exactly how many people did in
fact contribute to a specific mixture in the first place.?®” If there are four alleles found on a locus
that does not necessarily mean that there are only two people in the mixture.?®® FST is not
capable of interpreting a DNA mixture that may include more than three people.?*” The “black
box” nature does not allow defense attorneys to give a LR to the jury if the prosecution wrongly
estimates the number of contributors.?*® The jury would only hear the number FST produces,
which is based on the prosecution’s hypothesis.?”!

Since Collins, the Media Freedom & Information Access Clinic at Yale Law School
worked with ProPublica to get OCME to release the source code for FST.?2 They tried to lift a
protective order that was on the source code, and their efforts were successful.?> The source

code can now be accessed by the public and independently reviewed for errors.?%*

B. High Sensitivity Testing’s Deficiencies
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To begin with, there is no shortage of problems associated with analyzing such a small
amount of DNA.2%° The problems associated become amplified when subjecting the DNA to
more copying cycles.??® I will be focusing on five major problems. These problems include
stochastic effects such as allele drop-in and drop-out, peak height imbalance, and stutter. There

2971t is also important to

are also problems with the detection threshold and profile interpretation.
keep in mind that with increased sensitivity comes an increased chance for contamination.?*8
Samples being tested with this method need to be handled with extra care.?®® The bigger the
DNA sample, the less likely the sample will be subjected to these issues.>*

To start, remember that stochastic effects are things that happen during that process that
could lead to additions or subtractions to the DNA sample being analyzed.’®! These effects can
happen during the PCR process as early as in the first few cycles.?*? Primers may not bind in the

303

same way for each allele at a given locus.”” This causes an imbalance between allelic products

or the complete loss of alleles.?

1. Drop-in and Drop-out
Drop-in and drop-out rates are important stochastic effects that must be accounted for.3%
The loss of alleles, or drop-out, occurs when the person’s DNA did not register at one or more

loci in the DNA sample.3°® This would help a guilty party seem innocent because a full DNA
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profile could not be obtained.?*” Unfortunately, a person who is actually innocent may seem
guilty because he or she would not be able to be excluded as a contributor based on half of a
DNA profile.?® On the other hand, drop-in is when the sample is contaminated with extraneous
alleles.>® This can occur when the sample is recovered to during lab analysis.?! This is very
concerning when an innocent person’s alleles get dropped into the mix because it increases the

chance that the person will be perceived as the perpetrator.3!!
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Evidence: 11, 12, 14; Suspect 11, 12
Drop-out? Drop-in?

Genotype (Type?) (Which allele(s)?)
11, 11 No Yes (14)

11, 12 No Yes (14)

11, 14 No No

11, w* Yes (partial heterozygous)  Yes (14)

12,12 No Yes (14)

12, 14 No No

12, w* Yes (partial heterozygous)  Yes (14)

14, 14 No No

14, w* Yes (partial heterozygous) No

w*, w* Yes (total homozygous) Yes (14)

Image 1.3: O’Connor, supra note 132.

2. Peak Height Imbalance

This leads to peak height imbalance for an individual who is heterozygous at a locus.?!?
Remember, if a person is heterozygous at a locus, the alleles found will be two different
numbers. The example given above was 12,15. When a person is heterozygous the two alleles
should have equal amounts of DNA, they should amplify equally, and have peak heights that are
just about equal.>!® A peak height imbalance is when the difference between the heights of the
two peaks is greater than 30%.°'* This means the sample could possibly be a mixture or that

extraneous alleles contaminated the sample.3!>
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3. Stutter

Another stochastic effect is stutter. Stutter is similar to drop-in, however it is not due to
contamination.?!¢ Stutter happens when there is miscopying or slippage during the PCR
process.®!” Stutter peaks are visible one repeat unit before or after a true allele of the DNA
sample.?!® This is possible during PCR on any size DNA sample, but it is more difficult to deal
with in low level DNA.*!* LCN DNA is magnified, which provides for more amplified
stutters.>?° It is possible that a stutter peak may appear twice, making it seem like a true allele to
the sample.*?! However, there still have not been in depth studies on probability of detecting
stutter twice in an analysis.*?? Analysts are also waiting on recommendations on how to analyze

stutter within mixed samples.3?* In the end, stutter peaks make it more confusing for analysts to
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figure out what is a stutter and what is actually part of the DNA profile.>?* There have not been

enough studies done to ensure that the methods used now are reliable when analyzing stutter.

4. Detection Thresholds

Next, detection thresholds are thresholds used for standard STR analysis in order to
reduce the stochastic effects.?* Individual laboratories have conducted their own studies to come
up with a minimum peak height that serves as a stochastic control.>?® Peaks that do not reach the
detection threshold cannot be interpreted.*?’ If they are interpreted, extreme caution needs to be
used and it will only be for very limited purposes.??® Due to the fact that high sensitivity testing
subjects samples to more PCR cycles, the interpreted results would typically be below the
threshold set for standard STR analysis.>?° Currently, there is no valid method to determine what
the threshold should be for high sensitivity testing.?*° This is a major weak point because a

minimum peak height criterion to control for stochastic effects has yet to be established.?*!

5. Profile Interpretation

When it comes to profile interpretation, the two most influential factors are stochastic
effects and the sensitivity of detection.?*? The interpretation guidelines for high sensitivity testing
are based on studies done with pristine samples, not poor quality samples that would typically be

collected.?** Also, the samples used in studies for the guidelines come from a single source.>3*
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Once again, this does not resemble DNA that would be collected from a crime scene because
often times the DNA is a mixture of multiple profiles.?3* There are still no well-developed
guidelines on how to interpret mixtures using high sensitivity testing.>*¢ This is a serious
problem because many samples are from touch DNA, which are mixtures, and there have been

no validation studies completed or guidelines created on how to interpret the DNA.337

PartV

In this part, I will discuss how relying on deficient DNA testing methods relates to
wrongful convictions. Many states, from Illinois, to Texas, to Massachusetts, have been under
fire for using unreliable techniques to analyze DNA samples received from crime scenes. Many
labs have not validated their methodology. In addition, there are many forensic scientists who let
their zeal to help the prosecution secure a conviction get in the way of remaining ethical.

Combining a lack of validation with personal biases create an equation for wrongful convictions.

A. How Do FST and High Sensitivity Testing Relate to Wrongful
Convictions?

It is possible that both of these tests have led to wrongful convictions.?3® Wrongful
convictions are not only tragic for the person who has been wrongfully convicted, but also bad
for society.’*” They are a very serious problem. When this happens, nothing is accomplished

because the bad guy is still roaming the streets and an innocent person is sitting in jail or prison.
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Over the years there have been many advances in forensic science.**° There are so many
new DNA technologies that exist, and unfortunately some are based on faulty forensic science
analyses.**! In criminal cases, jurors are very deferential towards whatever DNA evidence they
are presented.**? This is due to the “CSI effect”, which means that jurors like to see scientifically

343 A number of

validated evidence because that is how they see it done in television shows.
studies have been done that suggest a jury is more likely to convict when presented with DNA
evidence.’** Criminal defendants are also more likely to accept a plea deal with they learn that
the prosecution has DNA evidence against them.3# It is important that we ensure that the jury is
only hearing reliable and valid results and that criminal defendants are aware that DNA is not
always dispositive.>*® Making the public more aware of these issues should cause people to think
twice before convicting a person solely because of DNA evidence.

One case that has received attention is that of Mayer Herskovic.**” Herskovic was
sentenced to four years in prison for a gang assault where there was insufficient evidence to
prove he was involved.?*® The attack took place on a dark street and there were several assailants
dressed in similar clothing.**° Ultimately, five men were charged.?*° The charges were dropped
against two of them, the other two took plea deals, and Herskovic was the only one to take it to

trial 33!
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There was one only one piece of evidence tying him to the crime scene.**? This happened
to be a DNA sample found on the victim’s shoe.?>* The victim himself testified that Herskovic
was not one of the main attackers.>>* Two witnesses even placed a different man at the scene of
the crime as the fifth attacker.’>> On appeal, Herskovic’s attorney pointed out that the method
used to analyze this DNA was one that a Brooklyn judge held to be inadmissible for trial.>>® The
deficiencies in either FST or high sensitivity testing could very well have led to Herskovic’s
conviction.

There is plenty information that suggest that FST was not properly validated, and should
not have been admissible in criminal cases.>>” FST was peer reviewed by other OCME
employees when independent experts should have peer reviewed it.>>® Also, this software is
different from all others because it only gives OCME’s LR.%° These facts reflect how the
software is likely to produce very bias results. It is also concerning that the data was skewed to
fit the creator’s assumptions. The creators won awards for their work and the program has a
significant monetary value in the private sector.*® This causes me to wonder if FST was created
with ulterior motives.

When it comes to high sensitivity testing, OCME is the only American laboratory that
produces results to be used in criminal trials.>®! It seems as if no other labs want to take the risk

of wrongfully convicting a person based on a test that has so many issues that have not been
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resolved. Moreover, the FBI refuses to conduct high sensitivity testing.**? The FBI also will not
upload profiles to CODIS that are created by using high sensitivity analysis.?*>* Many of its critics
agree that this type of testing may be helpful to find a perpetrator, however it has not been
sufficiently validated.*** High sensitivity testing can be compared with a polygraph in the sense
that it helps in furthering an investigation, but it is not reliable enough to be admitted in court.¢®

One member of New York State Commission on Forensic Science, Marina Stajic, was
fired from her job because she wanted to make public a study showing high sensitivity testing
failed validation tests.?%® Her bosses were unhappy with this and told her that if she did not
resign, they would dismiss her from her job.¢” Stajic, who has a Ph.D. in forensic toxicology,
worked for the OCME from 1986 to 2015.3%® She is currently suing the City of New York and
two of her superiors at the OCME.3¢°

In conclusion, when taking into consideration how tragic wrongful convictions are, we
should not chance letting the jury hear about DNA evidence coming from unreliable tests. The
deficiencies in both FST and high sensitivity testing seem to come from carelessness on the
creator’s part. For example, with FST interrelatedness was not accounted for, however other tests
took it into consideration. With high sensitivity testing there are no viable guidelines for analysts

to follow, increasing the likelihood of yielding wrong results.

Part VI
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New York now uses a probabilistic genotyping program called STRmix. TrueAlle is a
competing probabilistic genotyping program that has posed the same questions of reliability and
validity. The problems with these types of programs are that the process used to analyze sample
is only something a computer could do.?”® The complex codes and mathematical equations are
not the type that a human could process.?”! This makes it hard for courts to assess the program,
taking away its value to the court.>’?> These programs are adding more pressure to already
overworked attorneys because they do not understand the technology and do not have the funds

to educate themselves.?”?

A. The Testing Methods New York Uses Today

New York no longer uses FST for complex mixtures.>’* It now uses a program called
STRmix when dealing with mixed DNA samples.’”> STRmix is a global program and was
created by New Zealand Crown research institute ESR, with Forensic Science South Australia
(FSSA).?7® This program claims to interpret DNA faster, calculate LRs, analyze a sample
regardless of the number of contributors, and search the mixed DNA profiles against a
database.’”” It is important to mention that STRmix is used in thirty laboratories throughout the
United States ranging from Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF) and

the FBI to state and local agencies.?”®
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Even though STRmix sounds like the perfect replacement for other methods, it still has
its share of problems that should cause us to be weary. One challenge is that the person who is
using STRmix has to assign the number of contributors to the DNA sample.®”® This is very hard

380

to do when the sample is weak or a complex mixture.’*" If the forensic scientist gets the number

wrong, the results will be significantly impacted.?®!' This is especially true when it comes to
analyzing the minor contributors to a DNA sample.*3?

Another issue with STRmix is that it is capable of producing over 1,000 pages of
results.>®®> Some labs have hired and trained more forensic biologists to combat this. However,
with such a large production of results it highly likely mistakes could be made while trying to
decipher them.*** Regardless of the fact that experienced forensic scientists should be the only
people to use STRmix, if the results fall into the hands of someone not as experienced the results
may not be as reliable.’® Even a person with the requisite experience is capable of making
mistakes when the results are produced in such a large quantity.38¢

A Judge in Potsdam, New York recently declared that STRmix was not reliable and was
not admissible in 12-year-old boy’s murder trial.*3” Nick Hillary was accused of strangling

Garrett Phillips in 2011.2%% When tested using TrueAlle, Hillary was not implicated.*®® However,

when the lab used STRmix there seemed to be a match.3*® The judge ruled that the match could
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not be relied on in court.>*! There were no internal validation studies done that would allow for
the New York State Police crime lab to use STRmix on DNA samples.**? The prosecution in this
case had one of the creators of STRmix calculate the probability that Hillary matched the
sample.’*® He ended up testifying that he had to pick and choose data to enter into the program
using his own judgment.*** This was due to the fact that the crime lab was not authorized by the
New York State Commission of Forensic Science to use STRmix.>**

Nick Hillary’s case is a prime example that not only can probabilistic genotyping
programs be fully trusted, but also that people should be aware of the corruption going on in
forensic science. This is just another reason why it is important to make people aware that DNA

should not be viewed as the gold standard in criminal cases.

B. Moving Forward

Forensic science plays a huge role in criminal cases, so it is very important to make sure
that the jury only hears the most reliable evidence. All of this information should help people
realize that DNA may not really be the “gold standard” that it is made out to be. It is important to
remember that real people, with real lives, are affected by the choices made by forensic

scientists. In a New York Times Article about FST and DNA evidence, Dr. Caragine said:
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“Sometimes it may free an innocent person or it may solve the crime. You don’t always
think about how it has a personal effect on people. It’s easier not to think about it — we

just have case files here and it’s very clinical.”%

I don’t believe this is an outlook that people developing these programs should have. When the
human component is taken out, scientists may lose focus of the main goal, which is to make sure
the right person is being held responsible for the crime.

To me, it seems like New York wanted to take credit for developing new and novel DNA
tests. New York used these tests to produce evidence in criminal cases at the defendant’s
expense. FST seems to have been a product of Dr. Mitchell and Dr. Caragine’s desires to be
known for creating a brilliant new method for analyzing complex mixtures. Not only does it use
quants in a way not used by any other software, but also data was skewed to show information
that its creators anticipated. It can also be said that New York was trying to be novel with its use
of high sensitivity testing because is it the only state using it for criminal cases. It is important to
note that the FBI will not even use this method. In the future, the FBI should validate and be
willing to use any type of DNA test that individual states are using.

In the end, it is very important to educate people on issues surrounding DNA analysis. In
criminal cases, DNA is not only important for the jury, but also for the attorneys, victims, and
the defendants. The jury may rely on it to convict, attorneys rely on it to make their cases,
defendants may rely on it to exonerate, and victims may rely on it to get what they believe is
justice. Every person who becomes involved with the criminal justice system should have full

faith that the evidence being presented is reliable.
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Glossary

Allele: A form of a gene.*”’
Chromosome: Structures inside of a DNA molecule.?*®

Complex Mixture: A DNA sample containing the profile of more than one person.**’

CSI Effect: The effect that crime television shows have on people, which affects the way they
believe trials are supposed to go.4%°

Deoxyribonucleic Acid (DNA): Our body’s genetic make up.*!

Drop-in: When the sample being tested shows extraneous alleles, which are not explained by the
suspect or possible contributors.*"?

Drop-out: When a sample is missing an allele, which could be due to missing data.

Forensic Statistical Tool (FST): Software developed to analyze complex mixtures by producing
likelihood ratios.*%

Frye Hearing: A hearing to determine whether evidence should be admissible in court.*

Gene: A unit that is made of DNA that contributes to our physical appearance and the way our
body’s function.*?

High Sensitivity Testing: Also known as low copy number. Used for testing very small sample
sizes. Amplifies a sample by subjecting it to extra PCR cycles.*%

Likelihood Ratio (LR): Ratios used to measure the strength of the DNA evidence found at the
crime scene.*"’

Locus/Loci: A specific location on a chromosome.*%®
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Low Copy Number (LCN): A technique to analyze very small DNA samples, typically less
than 100 pg.*®®

Peak Height: When an allele is detected on a chromosome, the chart will show a high point.*!°
Polymerase Chain Reaction (PCR): The process used for copying DNA.#!!

Polymerase: An enzyme that furthers the process for copying DNA.*#!2

Probabilistic Genotyping: When complex mathematical formulas are used to determine the
likelihood that DNA comes from a particular individual.*!?

Quant: Amount of DNA .44

Short Tandem Repeat (STR): They are the current standard in forensic genetic typing.*!3

Stochastic Effects: Random effects that occur during DNA collection or analysis that impact
results the test.*1

STRmix: The technology New York uses today to analyze complex mixtures.*!’

Stutter: A stochastic effect that shows extraneous alleles due to miscopying during the PCR
418
process.

Touch DNA: DNA collected from a surface touched by a person.*!”
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L. INTRODUCTION
Although the Constitution does not explicitly mention reproduction, the United States
Supreme Court has long interpreted an individual’s fundamental right to privacy to include the

right to procreate*?!

and raise offspring*?? without government interference. Times are changing,
however, and the miracle of birth has become less of a miracle and more of a science. Now more
than ever, an increasing number of parents are considering the benefits of assisted reproductive
technology. Thanks to recent advancements in genetic engineering, today’s parents will soon have
the option to modify the DNA of embryos to make what some are calling “designer babies.”
Together, parents will be able to customize every aspect of their baby’s appearance, intelligence
levels, athleticism, sense of humor, and disposition. While some individuals believe that parents
should have the right to alter the genes of an embryo so that their child will possess certain desired
qualities, many others remain apprehensive and opposed to the idea of humans “playing God.”

In Babies of Technology: Assisted Reproduction and the Rights of the Child, authors Mary
Ann Mason and Tom Ekman discuss the most widely accepted forms of reproductive technology,
including artificial insemination, cryogenics, in vitro fertilization, and surrogacy.*?* Throughout
the book, Mason and Ekman are quick to mention the potential risks associated with the use of
such technology, as well as the lack of regulations governing assisted reproduction both
domestically and abroad. The authors also emphasize the importance of granting rights to children

born by assisted reproduction and propose a solution that could provide for effective long-term

management of the fertility industry.
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II. CHILDREN OF THE FUTURE

At the rate that assisted reproductive technology is advancing, it will not be long before
parents are given the option to purchase and design their perfect baby. Today, an increasing
number of people are starting to warm up to the idea of “liberal eugenics,” an ideology that
advocates for the use of genetic engineering to improve the human genepool.*?* In contrast, others
believe that allowing complete and total control over the genetics of one’s offspring would pose
too many ethical dilemmas. For example, it can be argued that performing genetic alterations on
embryos would violate the 1964 Declaration of Helsinki, given that the very purpose of its
enactment was to protect against harmful experimentation on humans.*?® Likewise, biologists
argue that human tampering could interrupt the course of evolution and result in long-term
problems such as sterility, disease, and irreversible mutations.*?® Others simply disagree with
genetic engineering because they believe that it is fueled by a vain society’s desire to meet and
exceed its ever-increasing standards of beauty, health, and intelligence.**’

It is important that future parents understand the dangers of designer babies. Specifically,
“when parents can select desired attributes for their child, this inherently implies that a natural
child is ‘less than’ what she could have been with genetic enhancement.”*?® Promoters of
enhancement may argue, “If we already have a chance of having a tall child, what is the problem
with pushing fate a bit to ensure that outcome instead of others?*?° The fear, however, is that

genetic engineering could someday allow parents to alter their baby’s height, intelligence, or
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athleticism in such a way that the end result is “beyond natural,” which introduces the possibility
of “super children.”*3°

The United States government has made little to no effort to investigate and address the
possible negative outcomes that assisted reproduction can cause for children.*}! This comes as no
surprise to the authors, who believe that this pattern of indifference is rooted in America’s history
of dealing—or not dealing—with children’s rights.*3? Due to the lack of regulations governing the
fertility industry, the United States has become one of the world’s most popular tourist destinations
for assisted reproductive technology, yet the country—while gladly reaping the profits—has
continuously failed to provide protection for the children who are born as a result.*** Similarly,
powerful religious institutions, most notably the Catholic Church, have been extremely outspoken
about their condemnation of genetic engineering.*** Unfortunately, those who oppose these
advancements have a tendency to focus all of their energy on the banning of assisted reproductive
technology, rather than advocating to protect the rights of children born of these procedures.**

Mason and Ekman believe that “[s]ociety is ill-prepared for this next leap and its
consequences.”*® Too many controversial questions remain unanswered, as evidenced by the
following examples:

Do children have the right to be as healthy as possible? Should “unhealthy” embryos be

eliminated? Do children have the right to be as genetically fit as current technology allows?

Where should the line be drawn between “healthy” kids and “enhanced” kids? What is the
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role of the government? Should genetic screening for disease be mandatory? Does genetic

engineering threaten a child’s emotional and psychological development? Does genetic

engineering change the family dynamic for the child, as well as their parents and siblings?

How about the child’s peer relations? Is there a basic human right to be naturally

conceived? Do children have any retroactive voice in terms of challenging their parent’s

decisions about their genetics? Should the rich be the only ones able to use all the available

genetic tools to create their version of the perfect baby?+¥
These questions encourage the reader to consider how society protects—or fails to protect—its
children.**® At the same time, it is important to recognize that assisted reproductive technology
can be a valuable source of good and a benefit to society. For example, genetic engineering has
the potential to provide infertile parents with children, reduce illness, and improve the health and
well-being of humankind.**® That being said, the authors believe that technology of this caliber
should not be available unless it can be regulated and monitored in a way that prioritizes the
interests of the children.*4

[II. SPERM

Artificial insemination, or the process of injecting sperm into a female’s vagina or uterus,

is the oldest and most recognized form of assisted reproduction.**! Today, artificial insemination

K 442

is frequently used to increase the production of livestoc This means that the majority of our

pork and dairy products are the result of artificial insemination.**? “The acceptance of [artificial
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insemination] technology worldwide provided the impetus for developing other technologies, such
as cryopreservation and sexing of sperm, estrous cycle regulation, and embryo harvesting,
freezing, culture and transfer, and cloning.”*** In other words, artificial insemination was the
catalyst that started the entire assisted reproductive technology revolution.**?

In 1866, John Hunter became the first doctor to attempt artificial insemination in the United
States, ultimately carrying out a total of fifty-five inseminations with varied success.**¢ However,
it was not until the 1970s, when sperm banks first opened their doors to the public, that artificial
insemination started to grow in popularity.**” Though unconfirmed, the total number of babies in
the world born via artificial insemination is thought to be in the millions.**®* However, because the
majority of these procedures are performed privately, without the aid of a clinic, and are rarely
recorded, it is practically impossible to accurately determine the total number of children of
artificial insemination in existence.**’

Recently, a number of foreign nations have chosen to ban anonymous sperm donation and
grant all donor-conceived children the right to obtain the identity of their donor.*** Some of these
nations include Germany, The Netherlands, New Zealand, Norway, Sweden, Switzerland, the
United Kingdom.*! The original argument for providing anonymity was that without it, there

would be fewer sperm donors.*? Surprisingly, the exact opposite has been true. In the United
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Kingdom, for example, the number of sperm donors has steadily increased since the banning of
anonymity in 2005.4%3

A major legal issue in the world of sperm donation is the potential for paternity lawsuits
that would require the genetic father to provide financial support.*>* Risks such as these are what
cause some donors to seek anonymity in the first place.*>> The majority of anonymous donors at
larger sperm banks are male students who are looking to earn some extra money on the side*>°
Ironically, these same young men would end up facing lawsuits targeting their assets eighteen
years later.*>” Luckily, most of today’s sperm banks provide a contract that protects the donor from
any future paternity lawsuits.*8

IV. EGGS

Men have been freezing their sperm for decades, but it wasn’t until 1999, when flash-
freezing procedures were created, that women could choose to store their eggs in cryobanks.*® In
2012, the American Society for Reproductive Medicine announced that the freezing of a woman’s
eggs for possible use later in life, otherwise known as “social freezing,” was no longer considered
experimental. *° Though this announcement was not meant to be an endorsement for social
freezing, an increasing number of career women have begun freezing their eggs with the intention

of getting pregnant later in life.#¢!
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It should be noted, however, that children born via frozen eggs face more possible
complications than children born via frozen sperm donors.*¢? This is because the eggs are extracted
through a medical procedure and frozen in a commercial egg bank for an indefinite period of

463 Each of these steps increase the risk of possible health consequences.*** The combination

time.
of the fertility drugs used to boost egg production and the insertion of multiple embryos in the
womb increases the chances for a double, triple, or even quadruple birth.*¢° This can be extremely
problematic, as children of multiple births are especially vulnerable to cerebral palsy, learning
disabilities, blindness, developmental delays, and infant death; this is often attributed to that fact
that most are born prematurely with very low birth weights.#6¢
In an essentially unregulated fertility industry, egg banking and in vitro fertilization can
present their own set of problems.*” While a child’s right to know the identity of his or her donor
or birth parents is the same regardless of whether a child is conceived by donor egg, donor sperm,
or both, there are a number of reasons why a couple may opt for sperm donation over egg
banking.*® Specifically, “[e]xtracting eggs is expensive, time-consuming, and all too often leads
to failure.”*6?
V. EMBRYOS

Historically, embryos have always been the most controversial form of assisted

reproductive technology.*’® Those who consider procreation to be the beginning of life generally
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view embryos generated in vitro to be children from the very moment of conception.*’! “This
position has been embraced by the Catholic Church and the Right-to-Life movement, spawning
battles in the courts and major political opposition over the last decade.”’? At the heart of the
dispute is scientific testing on human embryos, otherwise known as stem cell research, the act of
which is still prohibited in most of the United States to this day.*’?

Those who think of human embryos as children have also expressed concern for the
hundreds of thousands of frozen, surplus embryos that have been accumulating in tanks of liquid
nitrogen over the years.*’* Though the United States has no policy addressing the fate of frozen
embryos, England has imposed a five-year rule which provides that if the donor cannot be found,
or is not willing to pay for continued storage, the embryos are destroyed.*’> Frozen embryos can
present an emotional struggle for those who created them.*’® Fertility clinics typically create
surplus embryos to increase the chances of achieving a successful pregnancy during the first or
second cycle of in vitro fertilization, yet many parents consider their excess frozen embryos to be
potential children and refuse to donate them for research or adoption.*’” In other countries, such
as Italy, the practice of freezing embryos has been banned altogether.*’8

So, what is the connection between children’s rights and the storage of unused embryos?
At a minimum, the author believes that children of assisted reproduction should always have the

right to know the identity and medical history of their biological parents.*’”® The exception,
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however, is that embryos that are sold or donated may not carry a record of this information.*3* As
with sperm and egg donors, anonymity is never in the child’s best interest.*s!
VI. WOMBS

Traditional surrogacy, in which the surrogate mother is also the biological mother, is
thought to be the oldest form of assisted reproduction.*? Gestational surrogacy, on the other hand,
is when the surrogate is implanted with an embryo and carries the child to term.*%3 More often than
not, the embryo is provided by the couple who retained the surrogate, and in less common cases,
the egg is a provided by a donor.*** In either situation, the child will not be genetically related to
the surrogate.*®3

The use of a surrogate mother, sometimes distastefully referred to as “rent-a-womb” by
those who are opposed to the idea of surrogacy, has the potential to cause far more legal difficulties
and provoke even greater emotional concern than sperm or egg donation.*®¢ Not all U.S. states
permit surrogacy, but those that do have created a profitable industry that serves both domestic
and international clients.*®” Using a surrogate from the U.S. can offer two major advantages: any
baby born in the U.S. is automatically a citizen, and the states that support surrogacy also accept
gay couples.*®® Internationally, surrogacy is often banned, or limited to heterosexual couples who

are infertile.*%?
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The authors believe that the rights of children born by surrogates should include the right
to know the identity of one’s biological parents and surrogate, the right to have a healthy surrogate
who is medically evaluated on a regular basis before and during the pregnancy, the right to
citizenship in the county where one is born or where one legal parent is a citizen, the right to
universal standards to ensure that surrogates are treated equally in all countries, and the right to
have one’s biological parents, legal parents, and surrogate listed on their birth certificate. %

VII. CONCLUSION

In the final chapter, Mason and Ekman propose the creation of a new regulatory agency
that would be responsible for certifying and monitoring all fertility clinics, supervising all forms
assisted reproduction, and regulating the use and storage of all eggs, sperm, and embryos.*! In
this regard, I agree wholeheartedly. Currently, hundreds of U.S. federal agencies and commissions
exist for the sole purpose of overseeing various aspects of the country’s needs, including a space
program, wildlife and national park conversation and preservation, consumer product safety, and
public education. If created, a federally funded fertility agency would provide the perfect balance
between scientific advancement and human rights. Furthermore, while it is impressive that assisted
reproductive technology has managed to come a long way in such a short period of time, society

needs to reevaluate its priorities and start putting the same amount of effort into implementing

rights and protections for babies that are born as a result of this technology.
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I. PREFACE

In his book The Rights of Nature: A Legal Revolution That Could Save the World, author
David R. Boyd sets out to address past and present issues associated with the rights of nature, as
inspired by his love for the natural world.*** From the very first page, Boyd sets the tone by offering
personal stories that detail the wonder and excitement that he has felt while observing orcas in
their wild habitat.*** As a species, orcas live in matrilineal societies, meaning that adult females
and their offspring join together to form cohesive units of close-knit families, known as pods.**®
Like humans, differing populations of orcas have unique dialects, mating patterns, and food
preferences.** Moreover, orcas can communicate by using echolocation, allowing their voices to
travel over kilometers of ocean.**” Even though existing technology gives humans the power to
eavesdrop on these conversations, scientists can only speculate about what is being said.**®

Regardless of their advanced capabilities, orcas, otherwise known as killer whales, are
listed as an endangered species in both the United States and Canada.**® This classification can be
attributed to a period between the 1960s and 1970s when a large number of orcas were captured
and subsequently placed into aquariums for display.’®® At the time, adult orcas made desperate
attempts to protect their young calves from abduction, often getting themselves killed in the

process, but nothing they did could ultimately prevent humans from tearing their communities

apart.’®! Today, wild orcas are still struggling to recover because their population faces a variety
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of threatening conditions, including food shortages, an accumulation of toxic industrial chemicals
in the water, and noises from boat traffic which interfere with the orcas’ ability to hunt.’*?
Unfortunately, orcas in captivity have an even shorter life expectancy than those who are free.>%3
While wild orcas have an anticipated life expectancy of fifty years, with some having been known
to survive for as long as 100 years, the average lifespan for orcas in captivity is significantly
reduced to a range of merely twenty-five to forty years.’** Moreover, even though orcas in captivity
have developed a reputation for injuring and sometimes killing people, including their trainers,
wild orcas have never been known to harm human beings.’® This goes to show that orcas, like
many other intelligent species, are not meant for captivity; rather, they are meant to be free and—
even more so—it is their right to be free.

To remedy this harm, governments in both the United States and Canada are desperately
working to develop new strategies for restoring the wild orca population.>%¢ Despite the protection
of the U.S. Endangered Species Act, the U.S. Marine Mammal Protection Act, and Canada’s
Species at Risk Act, the number of killer whales has continued to decline. Here, Boyd wonders,
“[w]ould their future be brighter if they had legal rights?”>°” The author goes on to propose that a
lack of environmental protection laws, paired with a rise in urban and suburban development, has
resulted in the destruction of our lands and ecosystems.>’® Nevertheless, Boyd points out that
“[c]hange is in the air.”% Years ago, nobody thought twice when SeaWorld pulled killer whales

from the ocean and dropped them into tiny pools for human entertainment. Nowadays, in most
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countries, such an act would be condemned.>!? In this book, Boyd considers the extent to which
existing laws recognize the rights of animals and nature, and seeks to point out the potential
benefits that can be gained from society’s acknowledgement of the need for such rights.>!!
II. INTRODUCTION: THREE DAMAGING IDEAS AND A POTENTIAL SOLUTION

Over the past two centuries, the human population has increased from one billion in the
year 1800 to 7.5 billion today.’'? Due to increased longevity and improved health, humans are
expected to reach a population of ten billion by the year 2050.%!* In order to meet a substantial rise
in economic demands, we have taken to the appropriation of land, forests, water, wildlife, and
other natural resources.’'* As a result, humans are depleting natural resources at a rate that is
approximately 1.6 times faster than they are being replenished.’!>

Boyd suggests that our ongoing use and misuse of other animals, species, and nature is
rooted in three related ideas.’!'® The first, anthropocentricism, is the widespread human belief that
we are separate from, and superior to, the rest of the natural world. >!” The second is that everything
in nature is our property, to be used as we see fit.’!® Third, humans believe that the primary
objective of modern society is limitless economic growth.’!” Humans are the only species with

rights to all land, water, wildlife, and ecosystems on the planet.’?* By allowing humans to be the

only species with such rights, we are saying that we are the only species that matters.>?!
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Fortunately, a legal revolution has been building in courtrooms, legislatures, and communities
around the world, as more and more people are fighting for the rights of animals, rivers, forests,
and ecosystems.>?? In light of these changes, society has the potential to mitigate the harm suffered
by sentient animals, stop human-driven species extinction, and protect the planet’s life support
systems. 23
IIT. THE RIGHTS OF ANIMALS
A. Breakthroughs in Understanding Animal Minds

Humans tend to either forget, or simply choose to ignore, the fact that we are animals.>?* It
used to be thought that non-human animals were “automatons that merely reacted instinctively to
external stimuli.”>2> That was until Dr. Donald Griffin, an American zoology professor, suggested
that animals are conscious beings, even if they might think about different things or in different
ways than humans.*?® This field of science, called cognitive ethology, focuses on the study of the
minds, awareness, and consciousness of non-human animals.>?” Humans have been said to possess
certain unique traits, dubbed the “hallmarks of humanity,” which we use to distinguish ourselves
from other species.’?® These traits include: intelligence, emotions, language, tool use, memory,

culture, foresight, cooperation, altruism, and self-awareness. 2’ Yet, scientists have concluded that

other species have been shown to possess these traits t00.%°
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B. The Evolution of Animal Welfare
In 1641, the Puritans of the Massachusetts Bay Colony passed the first American law
prohibiting cruelty of animals.>*! The law read that “[n]o man shall exercise any tirranny or crueltie

»332 Animal welfare

towards any bruite creatures which are usuallie kept for man’s use.
organizations were later created in the eighteenth and nineteenth centuries, and since then, the pace
of progress has accelerated.’? Only thirty years ago, the majority of states had classified serious
animal cruelty offenses as nothing more than minor infractions with minimal penalties.”>* By 2014,
animal cruelty had been classified as a felony offense in all fifty states.’*> Moreover, the Animal
Legal Defense Fund has reported recent improvements in laws protecting animals, including
mandatory reporting by veterinarians of animal cruelty, harsher penalties for offenders, mental
health evaluations and counseling for offenders, and banning convicted offenders from owning
animals in the future.>3¢

Recently, World Animal Protection performed an international assessment which
evaluated the extent to which laws and policies protect animals and improve their welfare.>*” Out
of more than fifty countries, those who received the highest ranking, an A grade, were Switzerland,
Australia, the UK, and New Zealand.>*® Despite their recent progress, the United States and

Canada both received D grades.>>® What those high-ranking countries have recognized is that

animals are not merely things, but are sentient beings with more than just the ability to respond to
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stimuli.>*® Sentience, by definition, means that animals have emotions and can experience both
physical and psychological pain and pleasure.>*!

Although human interest in animal welfare has grown stronger with time, animal cruelty
laws still exclude common but violent practices in agriculture, fishing, hunting, trapping, and
medical and scientific research, where much of the harm inflicted on animals is deemed to be
“necessary” or standard industry practice.’*? For some people, if a human activity is enjoyable,
convenient, or profitable, then subjecting animals to violence, cruelty, and neglect is justifiable.>*
People are either ignorant of the degree to which animals are harmed, or turn a blind eye to such
suffering in order to avoid changing their own behavior.>** Humans kill over 100 billion animals
per year, which equates to about fifteen animals per person annually, and that number is rising.*®

C. Can a Chimpanzee Be a Legal Person?

In 1996, lawyer Steven Wise founded the Nonhuman Rights Project, an organization
dedicated to securing legal rights for certain animals that he views as having “advanced
intelligence.”>#¢ After extensive scientific research, Wise concluded that great apes, elephants,
African grey parrots, and cetaceans “are not just conscious, they are self-conscious (they are
conscious that they are conscious), they demonstrate complex abilities to communicate, and

possess some or all of the elements of a ‘theory of mind.””>*’ Wise has made historical legal

breakthroughs through lawsuits brought on behalf of individual members of these species being
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held in captivity.>*8 He has vowed to never stop fighting for the rights of animals who he believes

should be recognized as “non-human persons.”#°

D. The Expansion of Animal Rights
All over the globe, there is a growing movement to recognize non-human animals as legal
persons.>®° A legal person is not necessarily defined as a human being, but rather as an entity to
which the law recognizes and grants specific rights.>>! Right now, corporations, ships, churches,
and municipalities are all considered to be legal persons with varying rights and responsibilities.>
While the notion that animals should be granted rights is controversial, society’s evolving views
of morality and advancements in scientific understanding are ultimately compelling movement in

this direction.>>3

Boyd admits that factory farming is an “outlier,” as only minimal strides have
been made in reducing the suffering of animals in such an industry.’>* Nevertheless, the author
emphasizes that the world is on the verge of acknowledging that animal rights, while different
from human rights, must be protected, respected, and fulfilled.>>>
IV. THE RIGHTS OF SPECIES
A. Saving Endangered Species: “Whatever the Cost”
In the late nineteenth and early twentieth centuries, the populations of polar bears,

migratory birds, whales, and various other species were in rapid decline due to human activities.

As a result, national parks and wildlife refuges were created, and a number of international treaties
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were signed and national laws enacted to protect endangered species from extinction.>” Then, in
1973, two landmark legal developments marked a revolutionary change for the rights of species.’®
The first was the Endangered Species Act (ESA), which is still perceived to be one of the world’s
most influential environmental laws.>>® The ESA states that any proposed human activity which
would jeopardize the existence of a listed endangered species cannot proceed, and prohibits any
species threatened by global extinction from being imported into the U.S.>° Additionally, the
enactment of the ESA required the U.S. government to host a multi-country meeting to develop an
international treaty that works to protect endangered species.>®! That meeting produced the second
landmark legal development, a treaty entitled the Convention on International Trade in Endangered
Species of Wild Flora and Fauna (CITES), often described as “the Magna Carta for animals.”>%2
The ESA has made a significant improvement in the recovery of many once-endangered
species.>® For example, in the 1960s, the populations of California condors, whooping cranes, and
black-footed ferrets had decreased to less than twenty-five.”** Today, there are over 400 condors,
more than 600 whooping cranes, and an excess of 1,000 black-footed ferrets.>® In total, more than
thirty different species have recovered enough to be removed from the endangered species list.>
According to the Center for Biological Diversity, the populations of more than twenty endangered
American wildlife species have increased by 1,000 percent in recent decades and “90 percent of

species . . . are on track to meet their recovery targets.”>®” Additionally, since its enactment, more
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than 100 other countries have used the ESA as a basis for the development of their own laws and
regulations for protecting endangered species.>®®
B. Endangered Species Laws Go Global
Many people are shocked to learn that illicit trading of plants and animals is the third largest

international crime, after drugs and weapons.>®’

Illegal smugglers profit by selling items that are
sourced from endangered species, including “everything from teak, rosewood, and ivory to
aquarium fish, reptiles, and traditional medicine products, such as bear gall-bladders, rhino horns,
and tiger penises.”’" While CITIES helped to ensure the preservation of species, the agreement
was made purely for the benefit of current and future generations of humans, rather than for the
protection of species for their own sakes.’’! Thus, in 1982, the United Nations agreed upon the
World Charter for Nature (WCN), which calls for humans to follow a moral code of action, and
states that every life form is unique and deserving of respect, regardless of its worth to humans.>”?
Now, most people would agree that it is immoral for humans to knowingly or negligently cause
other species to become endangered or extinct.’’® In 2015, Pope Francis echoed this belief when
he suggested that “[i]t is not enough . . . to think of different species merely as potential ‘resources’
to be exploited, while overlooking the fact that they have value in themselves . . . . We have no
such right.”74

In 1778, Mongolia set aside land to create Bogd Khan Uul, the first national park in the

world.>”® Since then, nations all over the globe have designated over twenty-five million square
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kilometers of land as parks and wildlife sanctuaries.’’® Humans are often prohibited from engaging
in harmful activities, such as hunting, fishing, mining, logging, and oil and gas extraction, upon
these protected lands.””” Boyd notes that while this represents significant progress, these
protections are not always enforced, and that the amount land that we have put aside encompasses
only about fifteen percent of land on Earth.>’® Many ecologists have come to the conclusion that
“nature needs half,” meaning that in order to avoid massive biodiversity loss, humans would be
forced to relinquish possession over fifty percent of the world’s ecosystems.>” While this may be
difficult to envision in the short term, some countries have already chosen to set aside twenty-five
percent of their ecosystems.’®® Furthermore, the U.S. and Canada, who currently reserve between
ten and fifteen percent of their land for protected areas, have both made international commitments
to boost their percentage of land protected to seventeen percent by the year 2020.%8!
V. THE RIGHTS OF NATURE: FROM TREES TO RIVERS AND ECOSYSTEMS
In the late 1960s, Walt Disney proposed building a ski resort in the Sierra Nevada
Mountains in California, to be located in the Mineral King Valley, an area which was cherished
and frequently visited by hikers and backpackers.’®? Disney’s plans included a new highway,
power lines, hotels, restaurants, swimming pools, parking lots, and eighty acres of downhill skiing
infrastructure.®®® The resort was expected to attract over five million visitors annually, which
would ultimately transform the valley from remote wilderness into a heavily populated area.

Regardless of the needs of wild animals and ecosystems present in the area, the U.S. Forest Service
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gave the project the green light in 1969.%%* The Sierra Club responded by filing a lawsuit, arguing
that the project should be halted and the permits cancelled.>®?

Ultimately, the issue of whether or not the Sierra Club had proper standing to bring the
lawsuit led the parties to appeal to the U.S. Supreme Court.’8¢ Justice William O. Douglas, one of
the nine judges on the Supreme Court at the time, had been a passionate outdoorsman ever since
he overcame a rare form of paralysis after rehabilitating his legs by hiking in the Cascade
Mountains.’®” In his judgement, Justice Douglas proposed that there should be a rule allowing
“environmental issues to be litigated before federal agencies or federal courts in the name of the
inanimate object about to be despoiled, defaced, or invaded by roads and bulldozers and where
injury is the subject of public outrage.”*®® Douglas argued that since inanimate parties such as
ships and corporations are considered capable of launching litigation, such a right should extend
to valleys, meadows, rivers, beaches, swamps, or even air.’®® While Douglas was unable to
persuade the majority of his colleges to join him in this proposition, Justice Blackmun concurred
with Douglas that it made sense to grant standing to organizations that were qualified to speak on
behalf of the environment.>*°
Despite losing their case for lack of standing, the Sierra Club eventually prevailed in the

court of public opinion and, thankfully, Disney’s ski resort was never built.>*! In 1978, Congress

made the Mineral King Valley a part of Sequoia National Park, which, as Boyd states, protects it
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from “ill-conceived development forever.”**? To this day, the Mineral King Valley remains in its
original form: green with lakes, waterfalls, various wildlife habitats, and no cell phone service.>*?
A. Watershed Moments: Asserting the Rights of American Ecosystems

In recent years, the rights of nature have gained traction in communities across the
country.’** That is why Thomas Linzey, a successful environmental lawyer, founded the
Community Environmental Legal Defense Fund (CELDF), an organization created to assist
communities in legal battles against industrial pollution and the exploitation of environmental
resources.’” Attorneys at CELDF work with communities “to pass local ordinances that prohibit
unwanted industrial practices, including factory farms, fracking for oil and gas, large-scale water
withdrawals, hazardous waste dumping, and open pit mining.”**® Thanks to a rise in public
opposition to environmental destruction, more and more legal battles are being fought to secure a
healthier future for people, animals, and ecosystems.*’

VII. CONCLUSION

Boyd asserts that “[hJuman actions have unleashed a tsunami of death and destruction upon
the planet, killing tens of billions of animals annually, causing the worst mass extinction in sixty-
five million years, and eroding the integrity of ecosystems and natural cycles that support all life
on Earth.”>*® Luckily, a global movement has emerged, calling for people to acknowledge that
animals, wild species, and nature have rights that demand our protection and respect.’*® However,

to move from the exploitation of nature to respecting nature, there must exist “a massive
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transformation of law, education, economics, philosophy, religion, and culture.”%® The author
notes that this shift could take decades to be implemented.%"!

Moving forward, humans cannot continue to prioritize property rights over animal rights,
burn through fossil fuels faster than they are being replenished, and treat nature as a mere
commodity for economic growth.? Instead, we must modify our behavior in ways that will
establish a mutually beneficial relationship with nature, such as considering the needs of non-
human species, shifting to 100 percent renewable energy, encouraging local production and
consumption, and, eventually, adopting a circular economy in which all inputs, outputs, and
byproducts are non-toxic, reusable, recyclable, or compostable.®®® Finally, the public, in addition
to being thoroughly and consistently informed, must demonstrate a commitment to making these
changes, e.g., by speaking out about the rights of nature and electing politicians who are willing

to do the same. %%
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“With Cars Like These, Who Needs Policies?” — The Inevitable
Battle Between Autonomous Vehicles, The Insurance Industry.,
Manufacturers and Consumers

Rachel Theodorou®®?

Abstract

This note serves to explore the many reactions of the insurance industry, manufacturers
and consumers to autonomous vehicles (AVs) and the possibilities of liability regulation. The
tort system may be capable of handling automotive accidents now, but it will become less and
less proficient at adapting as the levels of autonomy increase. A likely shift away from tort and
strict liability theories toward product liability will be best suited to provide both consumers and
manufacturers with defenses, but is currently outdated and must be adjusted to fit the new
standards of the autonomous automotive industry.

How the shifted liability should be regulated, by whom and when are additional questions
that will be answered in this note. If consumers no longer have the need to purchase and maintain
car insurance, who should be held liable in the event of a crash — the car manufacturer, software
company, human occupant(s), third party, or a combination? Furthermore, what will happen to
the insurance companies? The answer to these questions are vital to the adoption of autonomous
vehicles and must be decided before they become widely available. The debate on whether
regulation should be performed at the federal or state level is already underway, but no authentic

progress has yet been made.
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Introduction and background

The year is 2050. It is a dreary, rainy October day, and you do not feel like walking to
school. You enter the garage and ease yourself into the self-driving Tesla your parents bought
you as a high school graduation present three years ago. The car senses your presence and asks
where you would like to go. You order the car to take you to school. As the car pulls out of the
driveway, you open Netflix on your phone, eager to re-watch your favorite episode of The
Office. You are not worried about keeping an eye on the road; you grew up with autonomous
vehicles and trust them far more than you trust human drivers.%% After all, since the first fully-
autonomous vehicle was introduced in 2038, car accidents have become a subject of fiction —
only occurring a few times per year. 7

Every now and then, your eyes wander, briefly scanning the horizon before returning to
your phone. You notice that the visibility is extremely limited due to the intensity of the rain, and
you wonder how AVs do what they do. Suddenly, the car stops and your eyes dart up. There is a
truck stopped in the middle of the road, you assume it is not autonomous because of its design.
Before you can form another thought, you hear the squeal of tires and the crunch of metal before
you feel the impact of the car behind you crash into you. Your car lurches forward, anticipating
the crash, but its anomalous lapse in judgment causes it to slam into the truck in front of you.

What happens next? Who is to blame? America’s current regulatory framework is not
adequately prepared to answer these questions. The National Highway Traffic Safety

Administration (NHTSA) has stated that these questions are obstacles that will prevent
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innovation and delay the adoption of autonomous technology, and must be answered.®*® While
the federal government acting through the NHTSA has not made any substantial steps toward
developing actual regulations, a large number of states have already developed and implemented
their own regulatory systems.%%

Autonomous technology is not new; in fact, it has been around for over 100 years. By
definition, autonomous technology is a “class of technology that can respond to real world
conditions without help.”®!® While the mind may imagine something out of a Terminator movie,
autonomous technology can be incredibly simple. For example, Roomba vacuum cleaners, which
were first introduced in 2002, are able to navigate different surfaces and avoid collision with
humans, pets, furniture and anything else in their way.®!! Automated conveyer belts are able to
sort between recyclable and non-recyclable materials.®'? There are even windows that “adapt to
light levels to achieve goals such as heating, cooling, growing plants or achieving indoor light
parameters set by users.”®!3 Autonomous technology is all around us, and we must not be afraid
to use it in its full capacity.

The journey toward fully autonomous vehicles goes back to the 1940s when cruise
control was invented. Popular Science published an article in April 1958 in response to the
increasing popularity of cruise control, warning that “robots are slowly taking over a driver’s

chores,” calling the concept “faintly ominous,” but ultimately concluding that it is a “genuine
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help that promotes safety” by reducing driver fatigue.®'* Anti-lock brakes became commercially
available in the 1970s and have greatly reduced stopping distances on slick pavements.®'> In the
mid-1990s, electronic stability control (ESC) was introduced. ESC allows the car to selectively
apply the brakes to certain wheels when the driver presses the brake pedal in order to increase
control on turns and slippery surfaces, and saved over 2,000 lives between 2008 and 2010.61¢

Many modern vehicles have features such as steering and parking assistance, blind spot
warnings, lane drift warnings, forward collision warnings and countless others. Tesla is paving
the way towards the first fully automated vehicle, but the necessary technology, regulations and
consumer confidence required are currently nonexistent.

I. Understanding autonomous vehicles

To better understand my reasoning for suggesting certain methods of regulation in later
sections of this note, it is best to first understand the levels of autonomy that currently exist. In
September 2016, the NHTSA adopted a standard of six levels of autonomy established by the
international Society of Automotive Engineers (SAE) several years prior.%!7 The range of levels
begins at Level 0, where there is absolutely no automation, and ends at Level 5, where a driver
“figure” is optional .*'® The SAE divides the levels into two categories, split based on who
monitors the environment, the human driver (Levels 0 through 2) or the automated driving

system (Levels 3 through 5). 1
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Level 0 requires the human driver at the wheel to be in complete control of the primary
functions of the vehicle at all times (steering, accelerating, braking, shifting lanes, etc), as well as
to monitor the conditions of the roadway.%? Many vehicles on the road today are considered to
be at Level 0 — even those currently being manufactured. A common misconception is that
cruise control is autonomous technology when it actually is not. Level 0 vehicles can have cruise
control, as well as warning features, but as long as the human driver maintains full situational
awareness and control of the speed and steering functions, the vehicle remains at Level 0.5%!

Examples of vehicles at Level 1 (“driver assistance”) are those that are able to control
either the speed or steering on its own, but not both simultaneously; the driver still maintains
responsibility for monitoring the road, and must be able to take over at any given time.5%2
Adaptive cruise control is a perfect example of Level 1 automation. When enabled, your car will
maintain a speed that will keep a safe distance from the vehicle in front of you, speeding up or
slowing down where appropriate.®>* Another example is parking assistance, which greatly
benefits those of us not gifted with the ability to parallel park.

Level 2 automation, known as “partial automation” or “combined function automation,”
is where things take a more futuristic turn.®?* Level 2 involves the concurrent automation of at
least two primary control functions, such as steering and driving.®*® This “hands off the wheel,
eyes on the road” approach only applies at certain times and under certain limited driving

situations, requiring the driver to be available to take control of the vehicle when necessary.%2
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The driver is also still responsible for monitoring the conditions of the roadway. Tesla’s
Autopilot, Volvo’s Pilot Assist and Audi’s Traffic Jam Assist are examples of Level 2
technology.%?’ These features combine adaptive cruise control with another feature such as lane
centering, while the driver controls functions such as lane changing.6?

Tesla was the first company to make the jump from Level 1 to Level 2 automation in
2014; other companies have followed suit, but none have yet been able to make the leap to Level
3, conditional automation.’? Allowing the driver to cede full control of “all safety-critical
functions...and to rely heavily on the vehicle to monitor for changes” in the conditions of the
roadway is asking too much of manufacturers and engineers at this point, but not for much
longer.%3° In September 2017, Audi announced that it will release the first Level 3 vehicle, an
A8, in 2019.9! The car, rather than the driver, will have the task of actively monitoring the
environment when the automated system is engaged, though the human driver must still be
prepared to respond to a request by the vehicle to intervene.%*? Audi’s Traffic Jam Assist feature
can only be used when the vehicle is moving under 37 miles per hour, which means that once the
conditions of Level 3 autonomous driving are no longer present, the driver has to take the
wheel 633

While Level 3 has been dubbed the “stickiest” level of autonomy due to its requirement

that the driver be able to take over when they have not necessarily been paying attention,
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transitioning from Level 3 to Level 4 will be the most difficult for manufacturers to achieve.%3*
Level 4 is known as “high automation,” and allows the driver to not only keep their hands and
eyes off the road, but their mind as well — sometimes.®* Ford’s autonomous vehicles expert, Jim
McBride, believes it is unfair to ask drivers to “instantaneously intervene” like they would in a
Level 3 vehicle, which is why Ford is focusing on going straight to Level 4, bypassing Level 3
completely.b*¢ At this level, the vehicle is designed to perform all safety-critical functions while
also monitoring roadway conditions throughout the entire trip, meaning the driver will simply
provide a destination but will not be expected to take control at any point, under the right
circumstances.®’

Level 4 vehicles are anticipated to be able to operate without any human input, but only
under certain environments “defined by factors such as road type or geographic area.”®38
Google’s prototype autonomous vehicle, the Firefly, was a true self-driving car, although it has
been retired as of June 2017.9° Maxing out at a whopping 25 miles per hour, the Firefly lacked
pedals and a steering wheel, giving is experimental passengers a peak into the future.®*° While
the Firefly was only a prototype, it is implausible to expect Level 4 vehicles to do away with
steering wheels and pedals because the driver may, on occasion and with sufficient notice, have
to take over, during poor weather conditions, for example.®*! Level 4 is a tangible goal, but it is

unlikely to be reached until at least 2025.54?
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One of the biggest demarcations between Levels 4 and 5 is the requirement that the driver
be present in the vehicle while it is moving. At Level 4, we will be able to spin our seats around,
a 14 Captain Kirk, and chat with our fellow passengers, but we will not necessarily be able to
summon our cars to come pick us up — that’s where Level 5 comes in. Level 5 is the highest level
of automation there is. Here, humans “are nothing but cargo that tell the car where to take them,”

with the car neither wanting nor needing the help of humans.®*

Going back to the hypothetical
scenario described in the introduction of this note, a Level 5 vehicle will be able to perform all
driving tasks, in any and all conditions, with absolutely no interference by the human driver.54
Google’s Firefly may no longer be with us, but Waymo, Google’s autonomous vehicle project, is
now using a test fleet of Chrysler Pacifica hybrids to develop its Level 5 technology for
production.®* Level 5 brings us into the more distant future than Level 4; experts believe
introduction of Level 5 vehicles licensed for use on all public roads will not occur until at least

the late 2030s.4

II.  How accidents are currently handled

In 2016, there were over 40,000 deaths related to motor vehicle accidents, resulting in 4.6
million reported injuries, and costing over $400 billion in “wage and productivity losses, medical
expenses, administrative expenses, employer costs and property damage.”®*” To say the accident
business is lucrative would be a massive understatement. Attorneys, auto repair shops, health

care providers, and of course, insurance companies all benefit from the “crash economy.”%48
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A mixture of tort, contract and state regulatory laws requires drivers to obtain and
maintain insurance.®® The result is a “mandatory-insurance regime” that has a significant impact
on the litigation that occurs after crashes.®>° The tort system also determines which party is to
blame for the accident, who must pay damages and how those damages are to be allocated.
While this system works now, it will quickly become outdated as the human driver component is
gradually and completely removed.

A. Tort theories

There are three common tort theories that are used to establish and apportion liability
when it comes to automotive accidents: traditional negligence, no-fault liability and strict
products liability.%>! Each theory apportions blame differently, but they all ultimately strive to
achieve the same goal — justice and compensation for the victim.

I Traditional negligence

The most common tort liability theory of traditional negligence holds that drivers have a

duty to exercise reasonable care while operating a vehicle.5?

If that duty of care is violated in the
event of an accident, the drivers are liable for any injuries caused by their breach of duty; “the
central idea of liability for negligence is that a party should be held liable for harms caused by

unreasonably failing to prevent the risk.”®> Manufacturers must also exercise a reasonable

degree of care when it comes to designing their products, as long as the consumer is using the
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product in a reasonably foreseeable way.%>*

If a consumer is injured while using the product in a
way the manufacturer intended, then the manufacturer is liable for the harm caused.

There are several types of negligence that are applied when courts assign liability and
apportion damages: comparative negligence, contributory negligence, a combination of the two,
and in rare cases, gross negligence.%>> Comparative negligence comes into play when the
plaintiff is partially responsible for their injuries.®>® For example, you are crossing an intersection
when you are struck by another driver who ran a red light. You are seriously injured because you
were texting while driving. Due to your carelessness, the court requires you to pay 30% of the
total damages, with the defendant paying the remaining 70%.%7

If the theory of recovery under contributory negligence was applied to the situation
described above, you, the plaintiff, would be prohibited from collecting any damages at all
because you caused your own injury.5>® While many states are doing away with contributory
negligence claims, in the few jurisdictions where it is still applied, victims cannot recover any
amount, no matter how miniscule their percentage of fault was.%>® Some states use a combination
of contributory and comparative negligence, allowing an accident victim to recover damages if
their own negligence contributed to the accident by less than 50%.°6°

Lastly, there is gross negligence, which is rarely claimed. The majority of car accidents

are caused by mere carelessness (changing radio stations, eating, etc). However, gross negligence
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is applied when it can be demonstrated that the defendant acted with reckless disregard toward
the safety and care of others (i.e., drunk driving).%¢!

The negligence liability theory has been heavily influenced by the mandatory-insurance
regime.%®? Insurance companies have adopted a set of rules that aid in allocating fault.5®3 For
example, a driver who rear-ends another vehicle is usually presumed to be at fault. The
reasonableness standard that accompanies negligence can sometimes prove problematic or
uncooperative with the given circumstances, and these unofficial rules allow for more “general
analyses of reasonableness and causation” to be made in most car crash cases, which avoids the
formal litigation process. Insurance adjusters tend to refer to these simple rules instead of

performing a complex and general analysis of whether or not a driver was negligent.5%

ii. No-fault liability

No-fault liability comes into play when the severity of a crash victim’s injuries has not
reached a certain threshold. This threshold varies between jurisdictions, but is usually a set dollar
amount or level of severity (e.g., if you are involved in a crash and your hospital bills do not
meet or exceed $5,000, litigation is not permitted).5®° In states that apply this theory, victims are
prohibited from suing other drivers but are instead compensated for their injuries through their
own personal insurance, regardless of which party was at fault.%® This approach was designed to
reduce costs and make it easier for victims to recover, but has proved disappointing because

costs are still higher than desired.®¢’
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Advocates for this theory argue that it eliminates the process of determining who the
blameworthy party is, and ensures that compensation is available to crash victims irrespective of
whether anyone was legally at fault, which in turn reduces lawsuits and litigation, saving society
money.%®® Though only currently used in a handful of states, this theory’s popularity is growing
as the level of vehicular autonomy increases because it reduces the responsibility of the
individual driver.

ili.  Strict products liability

A rarer, but still utilized, theory of liability is strict products liability. This theory only
applies to abnormally dangerous or “ultrahazardous” activities, slightly differing when pertaining
to either the driver or manufacturers, and is usually not used in an accident setting but rather a
malfunction or defect case.®®® It presents a lose-lose situation when applied to the manufacturer
because even if the manufacturer exercises all possible care when designing or building their
products, if one is shipped with an unintended flaw, and that defect causes injury, the
manufacturer will be held strictly liable for damages.5”°

B. Why the current system is incompatible with fully autonomous vehicles

The theories of liability described above are not sufficiently equipped to handle accidents
involving fully, let alone partially, autonomous vehicles. If lawmakers and policymakers allow
the recovery system to continue without adjusting it to the new and changing technology, a
floodgate of litigation will open up, harming manufacturers, consumers and all other actors that

had a role in the creation of the vehicle and the accident.¢”!
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i. Why negligence theories will not work

Proponents of negligence liability believe applying that set of theories to accidents
involving autonomous vehicles will create a “more refined system of comparative fault and will
present a cheaper price per unit for consumers.”®’?> Recovery under the negligence theories allow
for the “apportionment of fault between parties, including those who could have avoided the
accident in a cost-efficient manner.”®”® For example, manufacturers or software companies could
install warning systems in their vehicles that would alert the driver if and when the automated
technology goes offline, becomes defective or is hacked. A simple tweak in the programming
could save hundreds, if not thousands, of lives annually.

While that sounds like a feasible objective, it can’t be regarded as such. Negligence is
synonymous with falling below an established reasonable standard of care, which cars —
regardless of their level of autonomy — cannot be held to.%’* Expecting autonomous vehicles to
act reasonably, and holding them responsible for accidents raises ethical questions that go
beyond the subject matter of this note. Additionally, allowing accident victims to recover under a
negligence claim may ultimately excessively deter prospective buyers from purchasing and
exploring the emerging technology, which could indefinitely delay or prohibit the benefits of
said technology from coming to fruition. 7

The no-fault theory is the only subsection of negligence that would be a practical solution
to the question of who is to be held liable. However, it is not quite ready to handle autonomous

technology at this point in time because it has not been adjusted to accommodate the technology.
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It might be a viable option in the future, however, as long as it retains the “model of having
individual car owners be fiscally responsible for crashes.”’® It will also preserve the already
extensive “crash economy,” of insurers and other parties, without having to make difficult
determinations about responsibility between drivers, automobile makers, software companies,
etc.%”7 This will benefit insurance companies, who may become obsolete once fully autonomous
vehicles become widely available. Manufacturers will benefit as well because the likelihood of
them facing increased liability costs that may slow the introduction of the technology will
potentially be reduced.®’®

iil. Why strict products liability is not ready yet

Strict products liability, when applied to accidents involving autonomous vehicles, is
arguably the best way to separate and impose liability. If tweaked to better accommodate the
foreseeable issues concerning autonomous vehicles, consumers and manufacturers alike will
benefit substantially. Consumers would be better protected because manufacturers would be
pressured to sell fewer defective cars by taking greater care in creating the product.6”®
Manufacturers would benefit because, while being the party most likely to be blamed in the
event of an accident, will theoretically be subject to less lawsuits because of an improved
product.

This theory will also enable courts to resolve conflicts with relatively little administrative
cost because there will not need to be any evidence of misconduct, which will be explained in

greater detail in the following section. Both the burden of proof and cost for plaintiffs in such

proceedings will also be lower and more relaxed for that same reason. However, strict products
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liability will prove to be less flexible in cases of comparative fault (for plaintiffs) because
manufacturers will have several defenses available: product misuse, assumption of risk, state of
the art and comparative and contributory negligence. Despite placing fault solely on the
manufacturer and the resulting increased consumer costs, strict products liability will produce
higher demand, ultimately benefitting manufacturers.®°

III. How accidents involving autonomous vehicles should be handled

So, what makes levels so important? They serve as guidelines for how technologically
advanced a vehicle is, aiding policymakers, manufacturers and insurance companies in
determining how autonomous vehicles should be regulated.®®! Experts believe there are three
stages that will be relevant in the regulation process: automated, autonomous, and driverless.®%? It
is imperative to distinguish between the autonomous and driverless stages because driverless is a
more advanced stage of autonomous.®®*> While drivers may not be concerned with such
distinctions, the differences could bear great significance when it comes to car insurance, as they
will change the “risk profile” of the vehicle.®3* Insurance companies must learn how the
changing capabilities of autonomous vehicles impact driving risk if they are to survive the
massive shift that will come with Level 4 and 5 technology.

A. How should liability be regulated and why?

Regulating autonomous vehicles is not a task that can be performed overnight, and
therefore, we should take great care in deciding how to do so. Consumer adoption will be one of

the biggest hurdles manufacturers and insurance companies will need to overcome, and with a
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few adjustments, strict products liability will be the perfect cure for this dilemma. By assuaging
consumers’ fear of liability regarding such foreign technology, strict products liability easily
outweighs the “modest benefit of a reduced cost per unit” associated with negligence theories.®
When accidents are caused by defective technology, consumers will not be held liable but
manufacturers will, therefore increasing road safety.5%¢ Strict products liability law “offers a
time-tested framework that has proven to be adaptive to technology-driven issues in many other
contexts. There is good reason to be optimistic that it will be equally capable of doing so when
applied to autonomous vehicles.”®%’

The doctrine of “caveat emptor” will become obsolete as the number and complexity of
autonomous vehicles on the roads increase. Strict products liability will force manufacturers to
absorb costs because they are in the “best position to avoid defective products,” though this
increased cost is unlikely to hinder the development of autonomous vehicles due to substantial
investment in the product.®®® A number of manufacturers are already offering to compensate for
damages caused by defective technology in their autonomous vehicles. In a press release, Volvo
took this one step further by declaring “Volvo will accept full liability whenever one of its cars is
in autonomous mode, making it one of the first car makers in the world to make such a
29689

promise.

I Claims under strict products liability
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Under strict products liability, victims have three types of defects to claim:
manufacturing, design, and failure to warn.®*® A manufacturing defect is present when the
product fails to meet the manufacturer’s specifications and standards.%®! Manufacturer can be
found strictly liable for such defects even if it exercised all possible care in preparing the
product.®®? The 2014 Brookings article on autonomous vehicles describes a perfect example of a
manufacturing defect:
Consider a manufacturer of fully autonomous vehicles that usually ships its cars
with well-tested, market-ready automatic braking software. However, suppose
that in one instance, it accidentally ships one vehicle with a prototype version of
the software containing a flaw not present in the market-ready version. If the
vehicle becomes involved in an accident attributable to the flaw, a person injured
in the accident could file a claim for damages arising from this manufacturing
defect.®?

The existence of this claim will provide the necessary incentive for manufacturers to produce the

safest products possible, which will not only protect them against lawsuits, but will increase

consumer trust in the new technology.

Another kind of defect claim is the design defect, alleged when foreseeable risks of harm
could have been reduced or avoided completely if the manufacturer had used a reasonable
alternative design.®** On occasion, a product’s design contains a defect that causes harm. When it

comes to autonomous vehicles, these claims are likely to arise in connection with the shared
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responsibilities between the human driver and the vehicle.> If an accident occurs due to the
driver of a Level 3 vehicle not being able to take control in the allotted time, the injured party
could argue that the vehicle had a design defect because it should have alerted the driver earlier.

There are two tests used to determine if a design defect existed: the consumer
expectations test and the risk-utility test. The consumer expectations test will most likely fade
into oblivion as the levels of autonomy increase because it is suspected that consumers will have
false expectations about the technology.®°® When applying the risk-utility test, courts “weigh the
benefits, or utility, provided by the particular design against the costs, or risks, associated with
it.”67 The factors used by courts in conducting these analyses vary from jurisdiction to
jurisdiction, though the tests generally examine whether use of an alternative solution could have
avoided or reduced the design defect without increasing the cost of the product or impairing its
utility. 68

Victims may also claim a product was defective if it lacked the appropriate warnings.
Whether the danger be hidden or obvious, manufacturers have an obligation to warn of those
possible hazards; if they do not, the product may be found defective, and they can be held liable
for any injuries attributable to this lack of information.®®® Because manufacturers cannot
anticipate every kind of danger that could arise during the use of an autonomous vehicle, they
tend to issue such warnings conservatively.”” For example, Mercedes-Benz includes a very

broad warning to consumers whose vehicles are equipped with the Distronic Plus feature, an

automatic braking system. The warning says, “always pay attention to traffic conditions even
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when DISTRONIC PLUS is activated. Otherwise, you may fail to recognize dangers in time,
cause an accident and injure yourself and others.”’°! By keeping the warning general, the
manufacturer can protect itself against extensive lawsuits.

ii. Manufacturer defenses

Contributory or comparative negligence, assumption of risk, state of the art and product
misuse are defenses available to manufacturers under strict products liability claims. An example
of the negligence defenses, as defined in Section II(a)(i), would be if the driver of an autonomous
vehicle failed to carefully monitor the conditions of the roadway or failed to take control of the
steering or brakes.’*? In those cases, the plaintiff’s damages would be reduced or eliminated
(depending on the jurisdiction) because they acted negligently.

When consumers choose to operate autonomous vehicles in autonomous mode, they
assume the risks associated with their actions.”® Under this theory, by performing the activity of
driving, the driver “manifests willingness to accept the risk,” and cannot recover damages.”®
Additionally, if the manufacturer warns consumers about a known defect, and an accident occurs
because the consumer failed to heed that warning, the manufacturer can claim it took all
precautionary measures in warning the consumer, who threw caution to the wind. However, if
the defect is unknown or the accident occurs because of unforeseeable circumstances
surrounding the defect, the assumption of risk defense may be void.”®

A defense against design defect claims is the state of the art defense. Manufacturers can

assert that there was no safer alternative design that could’ve been used without unnecessarily

701 Id
702 Wittenberg, supra note 669.
703 Id
704 Id
705 Id

90



increasing the price of the product, or because such safer designs were not technologically
feasible at the time of production.’® The last manufacturer defense is product misuse. This can
be claimed when the consumer has altered the software or mechanical equipment of the vehicle,

and an accident occurs because of the alteration.”?’
B. Who gets regulated and why or why not?

When it comes to deciding who should be regulated, no precedence nor guidance exists
to help answer this question. While the industry is struggling to come to a conclusion, there are
four options to choose from: manufacturers, consumers, insurance companies and any other third
parties that are involved with the car-making process (i.e., software companies). In my eyes, the
answer is clear; if manufacturers are going to be held liable when one of their autonomous
vehicles crash, they should be regulated. As discussed above, strict products liability will serve
as a means of regulation because of the incentive it will create for manufacturers to produce and
sell the safest products possible.”®® Third parties such as software companies, programmers and
technology developers, should also be regulated, but perhaps to a lesser degree because the
manufacturer will have the ultimate responsibility of ensuring that the equipment and software
that put into their vehicles is satisfactory.

It would not make sense to regulate the consumers who purchase autonomous vehicles
709

because consumer trust and adoption is one of the key ingredients to the success of AVs.

Consumers will initially have to pay higher insurance premiums (which should be reduced over
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time), and convincing them to invest in unfamiliar technology at a higher price will not be easily
done if they have face regulations.”!® An example of a consumer regulation would include
requiring consumers to obtain or purchase a special type of license to operate autonomous
vehicles, or take a special driver’s test.

Regulating insurance companies will not be necessary as they will face radical changes,
and quite possibly, extinction. Autonomous vehicles will undoubtedly lower accident rates,
resulting in industry loss costs.”!! Experts at global consulting firm KPMG believe that the
personal insurance sector could shrink to 40% of its current size; the “elimination of excess
capacity could bring severe market issues, with changing business models and new competitors
only adding to the turbulence and speed of change.””!? The relationships between insurance
providers, plaintiffs, drivers (defendants) and manufacturers are already complicated, and adding
autonomous vehicles into the mix will only add to the complication.”!3

To ensure their survival, insurance providers could incentivize consumers to use certain
autonomous technologies by offering policy discounts or by requiring greater access to data that
could be used to reconstruct the actions that a driver of an autonomous vehicle took in the
moments before an accident.”!* Manufacturers may be encouraged or required to obtain
insurance coverage as a way of managing product liability risk.”!> A “robust” insurance program
will allow manufacturers to shift the risk of products liability to the insurance companies who

will be able to “defend and indemnify” manufacturers against claims.”!
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While some experts see the era of autonomous vehicles as the inevitable doom of the
insurance industry, it has the potential to be just the opposite.”!” Autonomous vehicles will
contain and transmit an enormous amount of data, which could hypothetically be hacked; by
creating and extending privacy and information security policies to manufacturers, insurance
companies will be able to revive themselves.’!8

In Hong Kong and Australia, Tesla is experimentally selling car insurance with its
vehicles as part of their overall vision to one day include insurance in the final price of all its
cars.’!” Like Tesla, other AV manufacturers will find companies willing to create customized
policies, and eventually premium costs to manufacturers will be reduced.”? “Insurance
companies will have a unique opportunity to develop policies to provide protection to both
individuals and corporations — manufacturers of the vehicles and tech — in this new
environment.”’?!

C. At what level should regulation occur and why or not?

Deciding the level at which regulation should occur is a topic of much debate. Since
consumer adoption is going to play such a large role in the success of autonomous vehicles,
policymakers must make the laws surrounding them straight-forward and uniform. Regulation
can either occur at the state or federal levels, or policymakers can take a different approach and
leave it up to the courts to establish precedent. Each option comes with its own set of positive

and negative aspects, but the choice is clear — regulation should occur at the federal level.
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The current precedential framework is not adequately equipped to handle lawsuits
involving autonomous vehicles, so courts should not be permitted to establish precedents over
time. This will take too long, increasing administrative costs and burdening the court system with
complex issues that it is unprepared to solve.””? Once a uniform system of regulations is
established by the federal government, courts will have the necessary guidance to accurately
assign and apportion liability in cases involving accidents related to autonomous vehicles.

Allowing each individual state to create their own set of regulations will impose
unnecessary hardship on consumers, manufacturers and insurance companies, as they will have
to abide by 50 separate sets of guidelines. However, 33 states (as of January 2, 2018) have
already introduced legislation related to the operation of self-driving vehicles, with 21 of those
states and the District of Columbia actually passing laws.”?* These laws include permitting
higher level autonomous vehicles to “take to public roads as test vehicles” as well as extending
limited protection from liability to manufacturers.”>* While it is great that states are being
proactive in preparing for the arrival of autonomous vehicles, the federal government needs to
step in and establish a uniform standard by which they should be regulated.”

The NHTSA released a “Policy Statement Concerning Automated Vehicles” in
September 2017, announcing a $4 billion plan to accelerate the development and adoption of
safe vehicle automation through real-world pilot projects.”’?¢ Unfortunately, no further action
has been taken by the federal government since that statement was made, nor have any long-term

plans been revealed. Volvo’s CEO, Hakan Samuelsson warned that a lack of federal guidelines
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may “cost the U.S. its leading position in the field.”’?” He explained that Europe suffered by
having a “patchwork™ of rules and regulations, and that the lack of federal involvement will
impede the growth, development and adoption of autonomous technologies because
manufacturers will not be able to conduct credible tests to develop vehicles that meet the various
guidelines of all 50 states.”?®

D. When should regulation occur and why or why not?

There are several options in regard to the timing of regulating autonomous vehicles. It
can begin now, before Level 3 autonomous vehicles are on the road, it can be a continuous
process with regulations changing as the levels of autonomy increase, or regulation can occur
when fully autonomous vehicles are here and ready to use. While we cannot predict with
certainty how consumers will react to this technology, the answer is clear — we need to start
preparing now for the sake of consumers, manufacturers and the insurance industry.”?® Insurance
companies must consider the potentially devastating impact autonomous vehicles will have on
the industry and should take precautionary action now to prevent becoming obsolete.”** More
thorough changes can be made later based on “movement in lead indicators.” 73!

Experts in this field have a hard time agreeing on when insurance industries should start
preparing for higher level autonomous vehicles. James Lynch, the chief actuary at the Insurance
Information Institute, explained that this revolution is going to take a long time, and that the

insurance industry will “change as the technology emerges.”’3? That kind of thinking could cause

the very demise of the industry according to the founders of RethinkX, an independent think tank
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focused on monitoring technological disruption.”®® They believe the insurance sector of the
economy will face almost certain annihilation because of the predicted 90% reduction in accident
rates.”>* While this decline will pose certain challenges to insurance companies, they will find
other ways to stay afloat (i.e., cybersecurity insurance).

A proactive approach to regulation will also benefit manufacturers because they will be
prepared for the inevitable flood of litigation that will occur when highly automated vehicles first
hit the road.”>> When it comes to autonomous vehicles, meeting minimum standards is
insufficient in establishing consumer trust and ensuring consumer adoption. Studies have shown
that once consumers understood the potential benefits of autonomous technology (safer travel,
the ability to multitask, faster commutes and more independence), they were more likely to use
it.”3¢ “Consumer education and awareness will be important — and a key area of manufacturer
focus — to promote adoption.””*” Therefore, manufacturers need to make a commitment to safety

established by a comprehensive risk management program.’3

Conclusion

There is no doubt that autonomous vehicles are going to revolutionize every aspect of the
automotive industry. Not only will they save countless lives, they will also save society hundreds
of billions of dollars.”*® Those who were previously unable to drive (i.e., the elderly, disabled,
minors, etc) will enjoy a newfound sense of freedom and independence that will come with

Level 4 autonomy, while current drivers can cease worrying about drunk drivers, people who
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text while driving, and anyone else who drives while distracted.”*® Autonomous vehicles should
not be feared, but rather welcomed with hesitantly open arms — because accidents will not
become obsolete overnight. Accidents will still occur with automated vehicles but strict products
liability will incentive manufacturers to create the safest products possible.

Additionally, regulation should occur on a federal level, as to prevent varying state laws
from conflicting with one another. While this has the potential to prevent or delay the creation
and adoption of autonomous vehicles, it will not, as long as the proper measures are taken.
Manufacturers can proactively prepare for the regulations by creating the safest products
possible, and insurance companies can start figuring out how to accommodate automated

vehicles, so when they finally arrive, every player in the system is ready.
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MODERN DAY TECHNOLOGY: NOT ACCESSIBLE TO ALL, BUT NECESSARY TO
NAVIGATE THIS SOCIETY

Kristian Walker’4!
ABSTRACT

In this day and age, technology is at the heart of almost every aspect of daily life.
We use it to research, pay bills, conduct business and communicate. Everyday this
technology becomes more advanced as developers come up with new applications to
provide convenience to its users. However, is it still convenient when you cannot talk
to Siri, or hear Alexa? These new developments may provide convenience to some
but they fail to accommodate a large portion of the population that rely on them just as
heavily. Where disability regulations were written in far less advanced times, there are
no explicit guidelines governing the development of modern technology leaving
people with disabilities to fight for access to the same technology much of society uses

every day.

741 Syracuse University College of Law, Juris Doctor expected 2019. I would like to thank Professor Schwartz for
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I INTRODUCTION

Technology makes new and exciting advances every day. To many, this
progression offers new ways to communicate, gather information and socialize with our
peers. Unfortunately, often times, this technology does not accommodate persons with
disabilities. The Americans with Disabilities Act (ADA) defines disability as “a
person who has a physical or mental impairment that substantially limits one or more
major life activity”.”#? Nearly 56.7 million people in the United States have some sort
of disability and 38.3 million of those people have a severe disability.’*} That is a
large portion of the population that is confronted with difficulty and inequality when
using the internet, electronic entertainment such as television and movies, cell phones

and new devices such as Siri and Alexa.
Internet Accessibility and the Disabled

The barriers to internet access have been steadily increasing for people with disabilities.
Text-recognition software had been sufficient by allowing access to blind users and enabling
the deaf to navigate the internet without running into sound barriers.”** Unfortunately, over
time as technology advances, websites use more and more graphics and different forms of
media that do not accommodate the assistive devices many people with disabilities use.”
These people include those who are blind or visually impaired, deaf, the learning disabled and

the elderly.”#6
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Because the ADA does not specifically have regulations in place for websites, the
guidelines websites follow are governed by the Web Accessibility Initiative (WAI) of the
World Wide Web Consortium (W3C).”#” The primary goal of the W3C is universal access:
“[t]o make the Web accessible to all by promoting technologies that take into account the vast
differences in culture, languages, education, ability, material resources, access devices and
physical limitations of users on all continents.”’*® This means that the WAI has made a
commitment to the removal of barriers that prohibit or limit use by people with disabilities.”*
The guidelines set forth by the WAI aim to teach website publishers how to create websites in
a way that will accommodate all people without limiting their ability to use graphics, or other
forms of media.”® Their standards ensure access to disabled people who rely on screen readers

and other means of assistance.”>!

IIL. TITLE III OF THE AMERICANS WITH DISABILITIES ACT AND THE
INTERNET

A. Places of Public Accommodation under the ADA

The ADA was designed “to provide a clear and comprehensive national mandate for the
elimination of discrimination against individuals with disabilities.””>? Title I1I of the
ADA specifically prohibits discrimination by public accommodations including a “place

of exhibition or entertainment,” a “service establishment,” and a “place of education.”’>?

47 Web Content Accessibility Guidelines 1.0, W3C, available at http://www.w3.org/TR/WAI- WEBCONTENT/
(last visited Jan. 12, 2018).

8 W3C's Goals, available at http://www.w3.org/Consortium/.
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Title III explicitly lists twelve categories that take into account almost every type of
entity.”>* These places of public accommodation must, under the ADA, make reasonable
modifications to accommodate people with disabilities or be seen as discriminating
against them.”>>

B. The Internet as a Place of Public Accommodation

Title III was enacted during a time when the internet was not as commonplace in society as
they are today. As a result, the legislation does not directly address whether, or to what extent, its
provisions regulate this medium of communication.’>®

Circuits are split over whether a place of public accommodation is limited to actual

physical structures or just simply needs a close nexus to a physical structure.”>” Jurisdictions that
interpret “public accommodation” as requiring a physical structure have ruled that Title III does
not apply to the internet.

C. Relevant Case Law

L Gil v. Winn Dixie

One case, Gil v Winn Dixie, ruled that websites are public accommodations under the ADA
and therefore, must follow the ADA regulations.”>® In this case, Gil sued Winn Dixie Stores
seeking injunctive relief under Title III of the Americans with Disabilities Act (ADA).”*° Gil is
legally blind and suffers from a learning disability. In order to access the internet, Gil uses a

screen reader software.”® Gil attempted to use this software to access Winn Dixies website that
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contains information regarding store locations, how to fill and refill prescriptions, Winn Dixie
store brands and other store information.”®! Gil alleged that, upon access, Winn Dixies website
did not integrate with the screen reader software and did not have any other accommodation for
the visually impaired to view its contents.”®? This lack of accommodation did not allow Gil to
have “full and equal enjoyment of the services, facilities, privileges, advantages and

763 In response to Gil’s suit, Winn Dixie

accommodations provided by and through its website.
filed a motion for judgment on the pleadings, stating that websites are not “places of public
accommodation” under the ADA and therefore could not violate the ADA.”%* The United States
filed a statement of interest under 28 U.S.C §517 and Winn Dixie moved to strike the
statement.”6?

The Court denied the motion to strike the statement of interest because Winn Dixie’s claim
that it was filed untimely and without leave of the court, had no legal basis.”®

Title III of the ADA “prohibits the owner of a place of public accommodation from
discriminating on the basis of disability in the full and equal enjoyment of the goods, services...
of any place of public accommodation”.”%” Public accommodation is defined as “a private entity,
or facility operated by a private entity, whose operations affect commerce, and which falls
within one of the following twelve categories”, where those categories include “office of a

lawyer, pharmacy, insurance office, professional office of a health care provider,

hospital...”.”®® Winn Dixie disputed that its website qualifies as a public accommodation but
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Gil claimed it was  a public accommodation because (1) it allows customers to fill or re-fill
prescriptions for in store pick up or delivery and (2) the website is directly connected to the

physical stores and has a true nexus to Winn Dixies pharmacy and grocery stores.’®

Courts are divided on whether the ADA limits public accommodations to physical
places.”’® Courts in the First, Second and Seventh Circuits have found that the ADA
can apply to websites independent of their connection to a physical place.”’! While courts
in the Third, Sixth and Ninth Circuits have concluded that accommodations must be
physical places.””? Courts in the Eleventh Circuit have held that the ADA does not apply
to websites that are not connected to a physical location.””? However, if a plaintiff can
establish a nexus between the website and a physical location, it is subject to the
ADA.7

The Florida Court falls under the Eleventh Circuit and based its decision on
whether Gil was able to establish a true nexus between Winn Dixie’s website and its
physical location.””> The Court found that Gil was able to establish a nexus because
Winn Dixie’s website serves as a gateway to Winn Dixie’s physical store
locations.”’¢ Therefore, the websites inaccessibility denied Gil’s rights under the
ADA causing the Court to deny Winn Dixie’s motion for judgment on the
pleadings.””’

The Court concluded that Winn Dixie would not be unduly burdened by making

769 Gil, 257 F. Supp. 3d at 1349.
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their website accessible to the visually impaired.”’® Additionally, Winn Dixie must
conform their website to follow the Web Content Accessibility Guidelines 2.0
(WCAAQG) to allow visually impaired individuals to access their website and permit full
and equal enjoyment under the ADA.”” Further terms of the injunction stated that any
third party vendors who participate on the website must also be fully accessible to the
disabled by conforming to WCAG 2.0 criteria.’®°

IL. Robles v. Dominos Pizza
The second case, Robles v Dominos Pizza resulted in a much different outcome. In this case,

Robles brought suit against Dominos seeking injunctive relief, claiming that Dominos’ website
was not accessible to the visually impaired.”8! Specifically, Dominos website did not allow a user
to complete purchases with a particular screen reading software used by the visually impaired.’3?
Additionally, the Dominos mobile app did not allow Robles to access the menu using his
iPhone’s “VoiceOver” software.”® Because of this, Robles claimed that Dominos’ website and
mobile app were not compliant with the Web Content Accessibility Guidelines 2.0 (WCAG) and
conformity to those guidelines would allow disabled users to have equal access to the
Dominos portals.”®* Dominos motioned for summary judgment on numerous grounds; (1)
Neither Dominos’ website or mobile app are places of public accommodation under the
Americans with Disabilities Act (ADA), (2) This lawsuit violates due process because the ADA
and Department of Justice (DOJ) regulations are silent on standards that apply to private and

public websites and fail to mention whether compliance with WCAG standards are necessary to
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comply with the statute, and (3) There are no violations of any applicable standards.
Additionally, Dominos argued that Robles’ claims should be stayed because the DOJ had not
promulgated any accessibility regulations for websites or mobile apps of private businesses.’®’
Since the initial filing of this suit, Dominos has included accessibility banners on both its website
and mobile app that direct users who access using a screen reader to call a specific number for
assistance.’8¢

The Court granted Dominos’ motion and dismissed Robles’ complaints.”®” Congress
tasked the Attorney General with promulgating regulations clarifying how places of public
accommodation must meet the statutory obligations under the ADA.”®® Additionally, Congress
provided that the DOJ must issue regulations with respect to Title III of the ADA.”%® Without
these regulations, the court cannot determine what is necessary for a website to be in compliance
with the ADA regulations.”® The Court concluded that calling on Congress, the ADA and the

DOJ would allow these obligations to be uniformly regulated and allow due process for private

791 792

and public businesses.””" Until then, Dominos’ motion to dismiss, had to be granted.

III.  National Association of the Deaf'v. Netflix Inc.

One of the more recent cases focused on the lack of accommodation by one of the most
popular video streaming sources, Netflix. In National Association of the Deaf v. Netflix, Inc. the
National Association of the Deaf (NAD) brought suit against Netflix for its failure to provide

closed captioning on all of its movies and shows.”®* Additionally, Netflix failed to adequately
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categorize the few movies that did have captioning, making it difficult for deaf users to find titles
accommodating to them.”*

Netflix made four arguments that were all denied by the court: 1) There is no “public
accommodation” as required for a claim under the ADA; 2) NAD failed to prove that Netflix
controls the captioning as required under the ADA; 3) the Communications and Video
Accessibility Act precludes NAD’s interpretation of the ADA; and 4) NAD’s claim is moot.”>
The court held the ADA did not intend to be limited to the parameters set by the twelve
categories of entities they listed as public accommodations and ultimately ruled in favor of the
NAD.7%¢

These cases are just a few examples of the struggle that people with disabilities face daily
because they have to fight for the same rights that others get handed to them regularly.

D. The Right to Internet Access

In the 1960s and 1970s the disability rights movement gained momentum by passing
laws such as the Rehabilitation Act of 1973, the Education for All Handicapped
Children Act of 1975, and the Americans with Disabilities Act of 1990.7°7 In
alignment with the civil rights movement, the goal of the disability rights movement was
to show that access to information and communication is a civil right for
Americans.”® It is unfortunate that with the rapid advancement of technology and the
everyday use of the internet, there are still conversations to be had about accessibility to

the disabled. It should be a guaranteed right to have access and based on the outcomes of
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some court cases, states may be beginning to agree with that idea.

As the Internet and other electronic information technologies become part of our
everyday life, it is imperative that we interpret the ADA broadly enough to meet these
technological and social changes to include people with disabilities in all facets of
these advancements.””’

C. Other Acts that Provide Access to Information Technology for the

Disabled

Persons with disabilities use technology for many of the same reasons as
everyone else; to socialize, conduct business and gather information. However, they also
use it to enhance their abilities and potential to live independently. As aresult,
Congress has enacted several overlooked, but important, pieces of legislation to
increase access to technological information and other devices. These Acts include The
Rehabilitation Act, the Television Decoder Circuitry Act and the Hearing Aid
Compatibility Act.

The Rehabilitation Act of 1973 was momentous in the history of the United
States of America and the world at large. It stipulated the grounds upon which an
action would be considered a discriminatory.3°° More so, it documented the instances
that would amount to discrimination based on disability.?°! Notably, the inventions

that aimed at uniting people were to be designed to accommodate the needs of the

disabled.”” Therefore, the technological advancements in use today were subject to
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scrutiny to evaluate their degree violation.??> However, the Rehabilitation Act was
ambiguous in its statement as it did not stipulate the categories of the firms that would
be subject to scrutiny and possible prosecution.34

Nevertheless, the ambiguity was solved in 1990 with the drafting of the American
Disabilities Act. It stipulated that both government and private sectors of the economy
were subject to evaluation of their adherence to the laws prohibiting discrimination based
on disability.?> Therefore, the discrimination that is evident in the production of
technology-oriented merchandise and programs is not due to the lack of laws but the
blatant disregard of their essence.

Section 508 of the Rehabilitation Act only applies to federal agencies.?% Tt

requires federal agencies to make information technology accessible to federal
employees with disabilities.®?” The law mandates accessibility unless there would be
an undue burden placed on the federal agency in order to provide accessibility.3%8
Undue burden, as seen in the ADA, means that providing accessibility must not cause
excessive difficulty or expense.?”” Where an undue burden presents itself, the federal
agency must still make sure the information is accessible by some other means.?!9
The Television Decoder Circuitry Act of 1990 required that televisions have the
necessary circuitry for closed captioning.8!! This ensures that those who may be deaf,

or heard of hearing can read the conversation or other audible sounds on the screen that
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occur in television and movies.?!? There are two types of captioning, closed
captioning and open captioning.®'* Open captioning is affixed to the television screen at
all times.?'* Meaning users with hearing disabilities and those without will see the
captions always. Closed captioning provides the viewer with the option to display
captions or not.?!> The issue of captioning has reappeared in modern day technology

when it comes to movie theatres and television commercials.

The Hearing Aid Compatibility Act of 1988 mandated that persons with disabilities
have equal access to telephone services by requiring all telephones to be hearing aid
compatible.?'® This did not include cellular phones.?!”

V. FAILURE TO ACCOMMODATE THE DISABLED IN MODERN TECHNOLOGY

A significant population of the world in the twenty-first century is disabled. According to the
report released by the disabilities' associations all over the globe, 19% of the population for the
United States of America, 18% of the people of the United Kingdom, 17% of Australia and more
than 12% of Canadians are disabled.®'® The data above is just a low estimate because the
approximation was released in 2016. On the other hand, only 13% of the world's technological
advancements can be used by people with disabilities.®!” In this case, it is essential to recognize
that disability manifests in various ways, including blindness, aphasia, deafness or physical

incapacitation. Therefore, it is an injustice of notable magnitude that as the rest of the world
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enjoys the benefits of modern technology, only 9% of the disabled people all over the globe can
access and use them satisfactorily.’*

A. Failure to Accommodate the Blind

Communication is vital in driving the economy of the world. Similarly, it is important in the
management of personal affairs. Since the turn of the twenty-first century, the world has enjoyed
the possibility of long-distance communication with their families, relatives and business
associates without the need to travel for physical contact. In fact, since the invention of mobile
money transfer mechanisms, most businesses are conducted over the phone.®?! However, it is
disappointing to note that of all the firms dealing in the manufacture of mobile phones, none
have considered including the special needs of the disabled.

Apple, Sony, Nokia, Huawei, LG among other mobile phone manufacturers have neglected
the needs of the disabled to the extent that no product is specifically meant for use by persons
who cannot use the typical mobile phones due to incapacitation. For instance, the blind cannot
see the phones that have been made for other people. This means they have to modify their use
of phones or only access their phones with the help of their loved ones or any other person who
cares to help.8?? Consequently, they cannot send messages, calls or access other applications
installed on the phone without the help of others.

Factoring in the invention of speech-instigated access to the phones, only 3% of the disabled
persons all over the world can afford them.3?* The phones that utilize the voice of the person to

initiate access to mobile phone applications were invented in 2009 by Apple, followed by
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Samsung.3?* Since then, no other firm has developed the program. Therefore, the prices of the
phones have been commanded by the existing oligopoly between Samsung and Apple.®*> A
typical mobile phone with active voice-operated program costs 3000 United States dollars.®?¢ It
means that only a few people can afford it. Consequently, the rest end up purchasing the typical
phones, and using them with the help of the persons who care to assist.??” Therefore, despite the
innovation of the voice-operated program to help the blind to use the mobile phones
independently, other obstacles such as pricing has ensured that the status quo is retained.®?® As
such, the firms that can invent, produce and subsidize the gadgets that allow access by disabled
persons are unwilling to accomplish the humane act.®?° Hence, the modern technology has not
benefitted the disabled.

B. Failure to Accommodate Deaf People

Approximately one million people in the United States population are functionally deaf.33°
Out of that one million, about 1 in every 1,000 people became deaf prior to reaching the age of
18.83! These millennials commonly use technology on a regular basis.

Many individuals that were born deaf or became deaf early in life, use what is commonly

referred to as “deaf speech” or “deaf accent”.332 The voices of deaf individuals are diverse in

terms of pace, volume, clarity and projection, however, there is an overall tonality that provides
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a unique marker of the deaf accent.®*3 Depending on how thick the accent is, it can be hard for
the naked ear to understand. That is part of the reason American Sign Language (ASL) is the
most commonly used means of communication in the deaf community. 33

Like any other language, there are regional differences in ASL.33° Individual countries may
even have varying dialects in diverse areas.®*¢ ASL is not a subset of the English language but
rather an independent language of its own.®37 It is formally recognized by government agencies
and educational institutions.%38

How is it that the deaf community is respected universally and has its own language, yet
still is not adequately accommodated in modern day technology?

Imagine how difficult it must be to be a member of the deaf community and wanting to use
technology such as Siri, or other voice interfaces such as Amazon Echo which are not sign
language friendly. It is nearly impossible. These voice recognition technologies struggle to
recognize atypical voices or speech patterns.®** That means that many individuals with speech
disabilities are not able to enjoy the luxuries of sending a text message, making a hands-free
phone call or search something on the internet all through voice commands.?

According to a report released by the Consumer Technology Association of the United

States of America, 98% of the gadgets produced by various firms only use voice perpetuated
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communication.®*! It means that for a phone call to be completed the persons using the phones
must speak, hence facilitating communication.®*? Since the invention of the mobile phones,
only one firm has attempted to develop programs and equipment to facilitate communication
between the deaf through a call.’# It was a Nokia, back in 2005.3% The plan required the
physical attachment of a phone to the deaf user.+

The attachment entailed the connection of the person’s nervous system aligned with the
recognition of sound and the deciphering of the meaning of the relevant voices.**® When one
called, the user would press the ‘receive’ button to imitate the communication and once the
person on the other side of the line started talking, the deaf user would feel the vibrations of the
sounds to extract meaning, hence enabling a voice call with the deaf.®*” Since 2005, none of the
highly innovative firms such as Apple or Samsung has attempted to enhance the invention.®4
The invention of FaceTime by Apple has been a considerable step in deaf communication as it
allows users to see each other and therefore sign language can be used. However, it still has
drawbacks of requiring users to prop up their phone so their hands are free, and it is only
available between iPhone users.?*

It is common knowledge that phone calls bear privacy of the matters being talked about by
the callers. Therefore, the persons with a hearing disability are disadvantaged because they have

to employ another person or seek assistance to communicate with other people over a phone
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call therefore infringing on their privacy.®*° As many others enjoy the convenience brought
about by the advancements in mobile phones such as the iPhone 8 by Apple, the deaf are unable
to easily make a simple mobile phone call.®*! Therefore, the modern technology is not inclusive
of the needs of the disabled.

C. Failure to Accommodate the Physically Impaired

Persons with physical impairments are usually the most affected by the incapability to use the
modern technologies. Regarding a relatable example, before the wheelchairs were invented, the
physically challenged persons faced a daunting task when it came to the movement.®3? After the
wheelchairs were developed, the disabled persons had to face the obstacle of the staircases in
buildings at their workplaces and homes.®> As things progressed, the elevator was invented. All
along, the structural, technological advancements were spearheaded by the adherence to the
Transport Rights of the People with Disability in the American National Accord.?>*

On the contrary, the rights of the persons with disabilities to convenient technological
exposure, have been limited to the adjustment to the conventional means. Despite the acclaim of
the privileges accrued to such status, the stakeholders in the Information Technology industry
seem to ignore that fact.®> In fact, they act ignorant to the pleas of the people who are physically
challenged.?3° Not that the concerned firms are unable to produce phones that increase contact

with the disabled persons, it just seems uneconomical to them.?’
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Some developments in the technology sector have not benefited the disabled due to their
predicaments. For instance, the mobile phone applications such as Instagram and Facebook can
only be used by initiating contact with the phone screens to access and use the application.®>® On
iPhones, Siri can open the application but she cannot scroll through your feed or post specific
pictures or like someone’s post.®> In the case of a person with limited or no hand mobility, they
cannot use these applications in confidence. Therefore, however private the information was,
they will require the help of other persons to use it. As the disabled persons struggle to use the
applications and programs availed by the mobile phones, it is evident that the stakeholders in the
industry have not done enough to alleviate the situation.®®® However mild the case appears, the
innovations of the telecommunications industry have been specifically designed to cater to the
needs of ordinary people, completely neglecting the rights and freedoms of the persons with
disability.36!

The California Code of Regulations stipulates that any gadget that is intended for sale and
use in the state of California ought to have the duplicate copies of the products intended for use
by the blind, deaf, aphasic and the physically impaired.®¢?

In this case, the impairment need not include the body parts that interact with the
technological gadget.®®3 Therefore, if for example, a mobile phone is to be sold in California, it
ought to have duplicate configurational copies of the same device to be used by persons whose

hands depict impairment.¢* If it does not have copies that match all the four categories, the
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manufacture of devices and the distributor ought to provide a comprehensive and sensible reason
in writing to the State Government of California for consideration.®¢> Therefore, to avoid the
hassle of the bureaucracy involving the state governments, the firms may supply the said copies
to curb the evident discrimination. %6

D. Failure to Accommodate the Aphasic
Persons with speech impairment have been victimized explicitly by technological advancements.
Typically, many mobile phone applications can be used without the need for speech. However,
as the technological advancements have become rife, the speech operated applications are a
common occurrence. For instance, mobile phone applications such as Siri are operated by the use
of conversational speech between the user and the program to satisfy the needs of the person.®¢’
As such, the users' requests are conveyed through speech. However, since the mute cannot speak,
the application is of no use to them. In this case, Siri's design only provides for speech-initiated

conversations with the program 868

That may be great for some users, but for the aphasic,

artificial intelligence such as Siri provide them no relief in assisting them with daily tasks.?¢’
There have been calls by the American Association of People with Disabilities to

convince the producer to modify the configuration.?’® However, all the pleas have gone

unheard.?”! Despite the availability of laws such as the ADA, that intend to prioritize the

consideration of the persons with disabilities, the will by the firm's is fundamental in the
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realization of that course. So far, firms have proven that the need for convenient marketing
outweighs the supposed economic constraint of considering the disabled in their design of
products and services.?”? Similar to the deaf, the mute cannot make ordinary mobile phone calls
because of the disability and FaceTime only serves iPhone users.®”* Therefore, the technological
advancement regarding mobile phones does not benefit them.

A manifestation of the ineffectiveness of technological advancements for the disabled is
the Alexa program. Despite its ability to provide information regarding various subjects around
the user, persons with hearing and speech impairment are victims of the program.®’* The deaf are
unable to hear the utterances of the program while the mute cannot command it for use.?’
Therefore, the program is ineffective when used by the impaired because they cannot utilize its
potential to achieve the desired convenience.?’¢ It is clear that Amazon did not consider the large
portion of the population that live with varying disabilities when they developed the program.
However, such has been the trend by many firms who are in the Information Technology
industry. Technological development conducted by the stakeholders in the industry has neglected
the needs of the disabled to the extent that it seems that it does not matter anymore.?”” It would
be prudent for the firms to reconsider their approach because they are violating moral obligations
towards the disabled, breaking legal bindings and losing a viable market for their innovations.

In 2014, Amazon produced a program that interacted with the users depending on their

nature. For instance, when the user signed in with the program, it quizzed if the user was
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disabled in any way.®’® Therefore, people with disabilities would choose their respective
disability orientations.}” The Amazon Echo, as it was called, had different configurations in its
operating system that enabled it to restructure the interactive approach to suit the user.3%
However, the physically challenged were left out of the configuration because of technical
aspects.®®! Although minimal, at least some effort had been made to curb the seclusion of the
disabled in line with legal and moral obligations of the firm.

Nevertheless, the program was discontinued by the developer because it was
uneconomical .®2? The program cost $17,000 to develop, with Amazon’s market price placed at
$26,000 allowing very few people to afford it.3%3 From this instance, it is safe to note that the
manufacturers' prioritization of financial interests has hindered the relation of convenience by the
disabled persons.

According to the ADA, the essence of development and enhancement technology is to increase
harmony.3#* On the contrary, the current trend regarding the Information and Technology
systems is increasing the divide between the disabled persons and the others because of the
evident seclusion.

E. CONCLUSION

To sum up, the discrimination of the persons with disability in the design, configuration, and
manufacture of technological devices is evident. The blind, deaf, mute and the physically

challenged persons struggle to use the modern technological devices such as mobile phones
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because of their unsuitable designs. Also, the applications and programs intended for use on the
mobile phones are often inconveniencing for the persons with disability. For instance, the
programs such as Siri that require voice-text combinations would be a hurdle for the blind, deaf
and the mute. Also, the physically impaired persons may find it difficult to use mobile phones
entirely and, therefore, need help from a third person.

Being in a position where third party assistance is necessary for the use of technology can
sometimes infringe on the right to privacy and deprive users of their freedoms. In an effort to
combat this, the federal governments and the state administrations of the United States of
America and the United Kingdom have passed regulations to curb the discrimination in
technology manufacturing based on disability. The vision to curb disability-based discrimination
is the basis for the establishment of the Rehabilitation Act and the ADA. Modern technology has
intensified, and advancements being made by companies such as Samsung and Apple are
widening the divide between the ordinary persons and the disabled. People with disabilities are
being left behind in the technological development process as they struggle to learn and adapt to
the operation of the already existing devices. As technology continues to advance, the varying
guidelines and regulations need to update to encompass the modern-day technology ensuring

equality among all users.
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