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As shown in Graph 12 above, the percentage of women earning bachelor
degrees has increased, though not significantly. For example, while women
earned 9% of all engineering bachelor degrees in 1979, the most recent 2012
data show women have only doubled that percentage to 18%.

STEM has recognized more female participation, but this has not translated
into more female attorneys who are also engineers. In particular, there is a
discrepancy between the percentage of women in law and the percentage of
women in engineering. Graph 13! below shows that women comprise a
significant portion of the population earning law degrees:

Graph 13: Law Degrees by Gender
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Graph 14'% below uses the same data as Graph 13, but Graph 14 shows the
percentage of law degrees earned by men and women:

[Graphical material on the following page.]
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Graph 14: Percentage of Law
Degrees by Gender
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As shown in Graph 14 above, the percentage of men and women earning
law degrees has been within 10% of one another since 1998, though men have
always retained a majority. The same data is shown more clearly when
zooming in to 2000 to 2011, as shown in Graph 15'%° below:

Graph 15: Proportion of Law Degrees by
Gender
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This is in stark contrast to women earning only 18% of engineering
bachelor degrees. Even including other patent bar eligible majors, Graph 16!
below shows the patent bar remains predominantly male:

Graph 16: Proportion of PTO
Registrations by Gender
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While the gap between male and female attorneys has remained within 10%
since 1998, there has always been at least 30% more male patent attorneys than
female patent attorneys.

Some of the disparity may be explained by the choice of STEM field. For
example, while a bachelor’s degree in engineering is presumptively eligible for
the patent bar, other STEM fields may require additional hurdles in being
allowed to take the patent bar or may not qualify at all.'"” Within the STEM
fields, men are more likely to attain a degree in engineering, as is shown in
Graph 17'8 below:

166. Data for patent attorney gender was not available through the PTO, so the estimation of
patent attorney gender is primarily name-based. A spreadsheet was generated using the names of all
of the registered patent attorneys, a list of all names was used to generate a URL, and the URL
download was used to generate a spreadsheet of name, gender, and gender probability. This data set
was generated using the website Genederize.io, which states the website “utilizes big datasets of
information, from user profiles across major social networks and exposes this data through its AP1.”
Determine Gender of a First Name, GENDERIZE.IO, http://genderize.io/ (last visited Jan. 5, 2016).
Invocation of the API results in a text string, which includes an estimated gender, a probability of that
gender, and a count of the number of names used to generate the probability. Data is on file with the
Authors.

167. 37 C.F.R.§ 11.7 (2015).

168. See supra note 159.
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Graph 17: Degree by Gender
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As shown in this graph, the percentage of women in physical and life
sciences is almost double that of men, and the percentage of men in engineering
is more than double that of women.'® While many physical and life sciences
degrees are patent bar eligible, this is an additional hurdle that must be
overcome in becoming a registered patent attorney.

While STEM programs have been improving the percentage of women in
engineering, additional incentives will be necessary to translate that into
increasing the number of female patent attorneys. This incentive is made even
more interesting and challenging if we consider the epistemological extremes
that perhaps patents themselves have gender.!” Dan Burk suggests that the
notion of “objectivity” implied in the patent law’s famous axiom of a “person
having ordinary skill in the art” to determine nonobviousness may be filled with
gender-biased connotations. In this line of reasoning, a “person having
ordinary skill in the art” is likely a white male, and this hypothetical skill level
may be different from a skill level of a different gender or race. If this
“objective” standard erroneously implies a white male skill level, as Burk
suggests, patent law may be beyond fixing in this regard.!”!

169. DAVID BEEDE, ET AL., U.S. DEP’T OF COMMERCE, WOMEN IN STEM: A GENDER GAP
TO INNOVATION, (2011), http://www.esa.doc.gov/sites/default/files/womeninstemagaptoinnovation8
311.pdf.

170. See Dan L. Burk, Do Patents Have Gender?, 19 J. AM. U.J. GENDER, SOC. POL’Y & L.
881 (2011).

171. Id. at919.
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One does not have to go to epistemological extremes, however, to
encourage more women to practice patent law. Further, it is not clear
whatsoever that if we did go to epistemological extremes and, somehow, made
patent law more female, that it would result in more women entering the patent
bar.

We recognize that, to be sure, some women sometimes are discouraged
from entering the patent bar by some systemic discrimination.!”” However, it
is unclear how much of an effect this discrimination has on women’s career
decisions. Moreover, the decision by women to not pursue the patent bar is a
symptom and not a cause. The structural cause for those symptoms might be
that we have a system that is by, for, and with white males, and it is therefore
not surprising that women are not pursuing admission to the patent bar.

What is clear is that the United States needs to make patent law a more
inclusive area of practice. Demonstratively, we have failed in making patent
law an attractive area of law to practice for women. It is beyond the scope of
this piece to heal an ill that has taken hundreds of years to contract. Our point
is that if we are to generate more patent attorneys to do the important work of
saving American inventiveness, one source of this is women.

To do that, we will need to do what is necessary to make patent law
attractive for women. This may require us to go epistemological extremes and
make the Patent Act recite affirmative efforts for gender diversity. Unless some
changes are made, there will soon be too few patent attorneys to keep up with
the demands that an innovative economy requires and some inventions will go
unprotected and, therefore, undeveloped.

2. Encourage Racial Minorities to Enter the Patent Bar

People who racially identify as non-white have been increasingly entering
STEM fields. Graph 18'7* below shows the total number of United States
bachelor degrees conferred for people who identify as white and non-white:

[Graphical material on the following page.]

172. This is another hot-button topic we will not engage. Many stories of discrimination are
anecdotal but, nevertheless valid. The extent of discrimination of women and minorities in patenting
is, therefore, presumed here to be a truism. The effect and extent are not clearly known.

173.  Authors analyzed and plotted data taken from NAT. CTR. FOR EDUC. STATS.,BACHELOR’S
DEGREES CONFERRED BY POSTESECONDARY INSITUTIONS, BY RACE/ETHNICITY AND SEX OF
STUDENT (2014), https://nces.ed.gov/programs/digest/d14/tables/dt14 322.20.asp.



130 MARQ. INTELL. PROP. L. REV. [Vol. 20:1

Graph 18: Bachelor's Degrees by
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Graph 19! below uses the same data, but shows the percentage of bachelor
law degrees earned by people who identify as white and non-white:

Graph 19: Percentage of
Bachelor's Degrees by Race
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Similar to the discussion of women in law above, there is a discrepancy
between the percentage of racial minorities attaining bachelor’s degrees

174. Id.
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attaining law degrees. As shown in Graph 20'” below, non-white individuals
comprise an increasing number of conferred law degrees:

Graph 20: Law Degrees by Race
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Graph 21'7¢ below shows the same data in a percentage format:
Graph 21: Law Degrees by Race
== \\/hite Non-White
100%
80% RO
60%
40%
20%
0%
N 00 O O 5 AN OO < 1D OWON 00 O O N D < 1D O N 00 O O - N
0 00 00 O O OO OO OO OO OO OO OO OO O O O O O O O O O O = « «
a OO O O OO OO OO OO OO O OO O O O O OO O o o o
™ 1 A1 1 1 1 1 H 1 AN NN NN NN NN NN NN

Unlike the narrowing gap in legal degrees between men and women, less
than a quarter of all law degrees are awarded to people identifying themselves

175.  Authors analyzed and plotted data taken from NAT. CTR. FOR EDUC. STATS.,NUMBER OF
POSTSECONDARY INSTITUTIONS CONFERRING DOCTOR’S DEGREES IN DENTISTRY, MEDICINE, AND
LAW, AND NUMBER OF SUCH DEGREES CONFERRED, BY SEX OF STUDENT (2014), https://nces.ed.
gov/programs/digest/d14/tables/dt14 324.40.asp.

176. Id.
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as non-white. Like that mentioned in our discussion of female patent-bar
eligible students, we believe that encouraging racial minorities to enter the
STEM field and the practice of law will help to reverse our disintegrating group
of patent-bar eligible students. The discrepancy in law degrees issued to racial
minorities compared to whites should be a wake-up call to the patent bar and
the legal community, for the simplest answer to reversing our shrinking patent
bar might simply be to include and encourage more people to enter it.

C. Discourage People from Exiting

One strategy to address the reduced ratio of practitioners to patents could
be to discourage active practitioners from exiting the practice of patent law.
Like most legal services, there is no mandatory retirement in patent law.
Indeed, the increase in patents and stable or decreasing number of patent
attorneys may result in more financial incentives to continue working as a
patent lawyer. However, as described above, some of the existing work force
will choose to exit the field as the workflow increases.

Considerable ink has been spilled in discussion of reducing stress and
workload on attorneys.!”” Many similar techniques may be generally applicable
to patent attorneys, including time bonuses, fixed-time commitments, and
alternative pricing schemes. Some related techniques may be applied
specifically to match current demands of patent clients and changes in patent
law, such as careful selection of a fee structure and patent docketing system.
Other techniques are specific to patent law, such as increasing the efficiency of
patent attorneys through providing cost-effective patent tasks, including patent
searching and patent figure drafting. While these techniques may be
encouraged generally, a concerted industry effort should be made toward
reducing patent attorney attrition. Most importantly, as pointed out above,'”
at the minimum, the PTO should collect and report data regarding who is and
who is not actually prosecuting patents over time.

D. Encourage the De-professionalization of the Patent Bar

In addition to the codified barriers of the PTO exam, various social and
economic barriers exist. While students are increasingly enrolling in STEM
majors, STEM majors remain an enrollment minority in most undergraduate
universities.!” Social barriers may include STEM activities and opportunities

177. The ABA has an entire section on its website dedicated to stress. Stress, AM.BAR ASS’N,
http://www.americanbar.org/groups/lawyer_assistance/resources/stress.html (last visited Sept. 17,
2015).

178. See THE GLOBAL COMPETITIVENESS REPORT, supra note 2, at Part I1.C.

179. Allie Bidwell, More Students Earning Degrees in STEM Fields, Report Shows, U.S.
NEWS & WORLD REP. (Jan. 27, 2015), http://www.usnews.com/news/articles/2015/01/27/more-
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that are predominantly male.'® Socioeconomic barriers may increase the
likelihood that students from underprivileged areas may experience a lower
standard of STEM education in junior high and high school.'®! Socioeconomic
barriers may also disproportionately reduce the enrollment of women or
minorities in STEM undergraduate majors.

Some of these socioeconomic barriers might be mitigated through public
policy. For example, the Obama Administration has published a $170 million
STEM Innovation proposal, allocating $110 million to improving STEM
education in Preschool-12 curricula, $40 million to STEM teaching, and $20
million to a STEM outreach program.'®? Since the 2003 Supreme Court case
Grutter v. Bollinger, university admissions, including undergraduate
engineering, law, and other majors, have been able to take race into
consideration as one of many factors in reviewing a student’s application.'?
While women and minorities are increasingly receiving law degrees, few of
these law students have a STEM background, and fewer still possess one of the
enumerated patent bar eligible degrees.!®* The focus must therefore be on
improving STEM education in P-12 and undergraduate STEM university
majors.

Another barrier to supplying patent attorneys and agents is simply
awareness of the patent bar career path from an early age. That is, the cost of
knowledge'®® here may be priceless and may be the real barrier to entry. As
discussed above, a conventional path to the patent bar is to complete an
engineering degree, complete law school, pass the state bar, and pass the patent

students-earning-degrees-in-stem-fields-report-shows. (40% of bachelor’s degrees earned by men and
20% earned by women are in STEM fields).

180. STEM Perceptions: Student & Parent Study, MICROSOFT CORP., http://news.microsoft.
com/download/archived/presskits/citizenship/docs/stemperceptionsreport.pdf (last visited Sept. 15,
2015) (according to the study “STEM Perceptions: Student & Parent Study,” male students are more
likely to pursue STEM based on their experience with STEM clubs, games, or books (51% vs. 35%
females)).

181. Xianglei Chen & Matthew Soldner, STEM Attrition: College Students’ Paths Into and
Out of STEM Fields, U.S. Department of Education Statistical Analysis Report NCES 2014-001 (2013),
http://nces.ed.gov/pubs2014/2014001rev.pdf (“Bachelor’s degree STEM entrants who were male or
who came from low-income backgrounds had a higher probability of leaving STEM by dropping out
of college than their peers who were female or came from high-income backgrounds, net of other
factors.”).

182.  Preparing Americans with 21*" Century Skills: Science, Technology, Engineering, and
Mathematics (STEM) Education in the 2015 Budget, WHITE HOUSE OFFICE OF SCIENCE AND
TECHNOLOGY POLICY (2014), https://www.whitehouse.gov/sites/default/files/microsites/ostp/fy 201
5 _stem_ed.pdf.

183.  See Grutter v. Bollinger, 539 U.S. 306 (2003).

184. See Port et al., supra note 4, at 200-01.

185. Cristiano Antonelli & Alessandra Colombelli, The Cost of Knowledge, DEPT. OF
ECONOMICS AND STATISTICS, LEI&BRICK Working Paper 11/2014.
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bar. However, there are many alternative routes, including avoiding law school
altogether and becoming a patent agent, or avoiding engineering altogether and
passing the Fundamentals of Engineering examination.'®® Even before the
currently projected patent bar contraction, patent agents and attorneys enjoyed
a low unemployment rate and relatively higher salaries than their fellow
graduates. While this career path information is readily available on the
internet, additional outreach on the part of P-12 guidance counselors, STEM
universities, and law schools may help convey how realizable and rewarding it
can be to become a patent agent or attorney.

That is, knowing that there are alternatives to a patent attorney and still be
a patent professional prosecuting patents is a challenging notion. More
challenging is making the entire patent professional career path known to young
people at all. This additional cost of knowledge has been to date,
demonstratively, extreme.

E.  Encourage Efficient Division of Labor

Some de-professionalization may be realized through improved division of
labor in patent preparation and prosecution. Almost all patent preparation and
prosecution is performed by patent attorneys and patent agents who have passed
the patent bar and demonstrated moral character, technical qualifications, and
competent prosecution of patent applications before the PTO.!'¥” Inventors may
file patents on their own behalf, but any company or other entity representing
the inventor is required to file using an agent or attorney.'®® An attorney or
agent of record may employ figure drafters, secretaries, or others in in drafting
and formatting a patent, but only an agent or attorney of record may file a patent
after affirming that all statements in the patent application are true.'® Even
considering the signature requirement, practitioners would benefit greatly from
the efficiencies in using drafters, secretaries, and other preparation services.

186. Each state has its own examination, so passage rates may vary. The National Council of
Examiners for Engineering and Surveying (NCEES) found that, depending on the examinee’s degree,
the passage rate can range between 50% to 96%. See FE Exam, NCEES, http://ncees.org/exams/fe-
exam/ (last visited Aug. 12, 2015).

187. See GENERAL REQUIREMENTS BULLETIN, supra note 37.

188. 37 C.F.R. § 1.31 states “An applicant for patent may file and prosecute the applicant’s
own case, or the applicant may give power of attorney so as to be represented by one or more patent
practitioners or joint inventors, except that a juristic entity (e.g., organizational assignee) must be
represented by a patent practitioner even if the juristic entity is the applicant. 37 C.F.R. § 1.31 (2015).

189. 37 C.F.R. 11.18 outlines the many requirements and penalties regarding signature
requirements, including the requirement that “(1) All statements made therein of the party’s own
knowledge are true, all statements made therein on information and belief are believed to be true . . . .”
37 C.F.R. 11.18(b)(1) (2015).
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However, the PTO encourages the use of a registered practitioner.'”

However, in the attempt to make subsisting patent attorneys more
productive, as has happened in the medical field with the increasing reliance on
physician assistants and nurse practitioners,'*! it may be that more patent work
is done by people who are not admitted to the patent bar. While export control
has all but stopped overseas outsourcing of patent preparation,'®? specialized
United States companies exist to aid in patent preparation.'”  Although
economic efficiencies are requiring this to varying degrees at various law firms
today, it may have to become the norm. People with specific job titles may
emerge, such as “claims drafter” or “specification master.” All this seems
required to keep up with the demands that an innovative economy places on its
patent professionals.

VI. CONCLUSION

The impact that the size of a reduced patent bar on the United States will
be immense. Without people entering the patent bar, there will be a deleterious
effect on the United States’ economy. We should not sit and wait to realize
these negative consequences.

190. MPEP 402 44.09:

While an applicant (other than a juristic entity) may prosecute the application, lack of skill
in this field usually acts as a liability in affording the maximum protection for the invention
disclosed. Applicant is, therefore, encouraged to secure the services of a registered patent
attorney or agent (i.e., registered to practice before the U.S. Patent and Trademark Office) to
prosecute the application, since the value of a patent is largely dependent upon skillful
preparation and prosecution.

191.  Ann Davis et al., Access and Innovation in a Time of Rapid Change: Physician Assistant
Scope of Practice, 24 ANN. HEALTH L. 286 (2015).

192. While foreign patent preparation for patents to be filed in the United States is still possible,
it requires applying for and being granted specific clearance from the Bureau of Industry and Security
(BIS) at the Department of Commerce. This is codified in 37 C.F.R. § 5.11, and was emphasized in a
sternly worded PTO Federal Register notice:

The USPTO has become aware that a number of law firms or service provider companies
located in foreign countries are sending solicitations to U.S. registered patent practitioners
offering their services in connection with the preparation of patent applications to be filed in
the United States. Applicants and registered patent practitioners are reminded that the export
of subject matter abroad pursuant to a license from the USPTO, such as a foreign filing
license, is limited to purposes related to the filing of foreign patent applications. Applicants
who are considering exporting subject matter abroad for the preparation of patent
applications to be filed in the United States should contact the Bureau of Industry and
Security (BIS) at the Department of Commerce for the appropriate clearances.
Scope of Foreign Filing Licenses, 73 Fed. Reg. 42,781 (July 23, 2008).

193. The authors make no recommendation or observation on the quality of a low-cost patent,
but two low-cost patent preparation providers include Thompson Reuters (http://ip.thomsonreuters.co
m/product/patent-preparation-and-prosecution-services) and LegalZoom (http://www.legalzoom.com
/utility-patents/utility-patents-pricing.html).
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We should act now.

Meanwhile, the United States has some of the highest reified standards for
individuals to enter the patent bar. They must possess one of a limited number
of science and engineering degrees; they must graduate from law school; they
must pass a State bar examination; and they must pass a difficult patent bar.
We are told that these reified standards are required to maintain American high
standards in patent quality. However, as we have shown here, there is no
correlation between reification standards and patent quality.

Something needs to be done to increase the number of people entering the
patent bar to do the work of patenting. One way to increase the number of
patent attorneys is to liberalize the reification standards for entry to the patent
bar. Another way is to be inclusive of women and minorities. Another option
is to radically transform the entire patent system, which we do not support.

If, as we have demonstrated, quality patents are not related to reified
standards and merely operate to exclude entry to the patent bar, we look in vain
for an acceptable justification of the reified standards. The reified standards
are driving people away from the job of patenting. Innovation is only
significant if it can be commodified and monetized. The only way our system
now knows for effectively commodifying and monetizing innovation is through
the patent system. With fewer patent attorneys doing the job of patenting, fewer
innovations will get commodified and monetized. This will, ultimately, have a
deleterious effect on the United States economy. As such, it is urgent that the
United States acts now to reduce and reverse the trend of a reduced patent bar.

If the United States economy is to remain robust in comparison with its
largest competitor nations, the United States must act now to increase the
number of new patent attorneys entering the patent bar.



