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Gendered Innovations:
Origins and Global Trends

Londa SCHIEBINGER

Greetings from Stanford University. It is a great pleasure to be with you—
even if only virtually. I am especially pleased to be with you to celebrate Tokai
Foundation’s 25 anniversary. Congratulations. It is marvellous! I look forward
to our discussion after my talk and hearing more from you! I really wish I could
be with you in person—but COVID is still raging in many places.

Today we will explore Gendered Innovations. Gendered Innovations was
produced through a large international collaboration involving the European
Commission, the National Science Foundation, and Stanford University. We’ve
now expanded into South Korea, South Africa, Argentina, and, I am pleased to
say, Japan. You may know that Ochanomizu University established the Institute
for Gendered Innovations in April 2022!! This is very exciting.

Gendered Innovations has brought together over 220 basic scientists and
gender experts in a series of collaborative workshops.? New policies have
been implemented across the European Union, Canada, and the United States.?
We’ve also expanded into Silicon Valley—for industry leaders such as Apple,
Google, and the like.

Innovations is about integrating sex, gender, and intersectional analysis
into the design of research. The operative question is: How can we harness the
creative power of sex and gender analysis for discovery? Does this approach
add valuable dimensions to research? Does it take research in new directions?

1 https://www.cf.ocha.ac.jp/igi-en_test/index.html

2 http://genderedinnovations.stanford.edu/

3 http://genderedinnovations.stanford.edu/sex-and-gender-analysis-policies-major-granting-
agencies.html
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First a bit of background. Governments and universities in the U.S. and
Western Europe have taken three strategic approaches to gender equality over
the past several decades:

1. “Fix the Numbers” focuses on increasing the numbers of women
and underrepresented groups in science and engineering. This is about
participations—it’s about creating gender-balanced research teams. It’s
about hiring more women at universities.

2. “Fix the Institutions” promotes gender equality in careers through
structural change in research organizations. This is about reforming
universities and research institutions so that everyone’s career can flourish.
It’s about parental leave; it’s about work/life balance.

3. “Fix the Knowledge” or “gendered innovations” stimulates excellence
in science and technology by integrating sex and gender analysis into
research. The goal of sex and gender analysis is to promote scientific
excellence, environmental sustainability, and social equity.*

My short talk today focuses on the 3™ strategic approach—fixing the
knowledge. It’s the newest area, and the most important for the future of
science, innovation and human knowledge. This is what Gendered Innovations
is all about.

We distinguish these three “fixes” analytically, but, for the gender experts
in the audience, let me emphasize that, in reality, they work together. Although
many people try to fix the numbers first, we will not fix the numbers unless
we also fix the knowledge. Let me give one example of the link between
“who” does science and “what” science is created—there are a number of
these examples, but I give the latest here. Currently, women file only 13% of
patents in the U.S. Rem Koning at Harvard’s Business School shows that if all
biomedical patents filed between 1976 and 2010 had been produced equally by
men and women, there would be some 6500 more female-focused biomedical

4 http://genderedinnovations.stanford.edu/what-is-gendered-innovations.html
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inventions—leading to biotechnologies that would benefit women.> I’'m on the
board of a FemTech start-up right now—which is extremely interesting. More
about this later.

I have been asked to discuss the background and roots of Gendered
Innovations. My entire academic career—well, you could say my life—has
been devoted to understanding how gender shapes and is shaped by knowledge.®
When I was a graduate student at Harvard University in the 1980s, there was
one tenured woman professor in the History Department. Rather naively, I
thought that was strange—why were women not historians? I was particularly
interested in the fields of intellectual history and philosophy—I wondered why
women were not considered intellectuals. That became the topic of my first
book—The Mind Has No Sex? Women in the Origins of Modern Science—
published in English by Harvard University Press in 1989.7 This book has been
translated by Professor Mariko Ogawa and her team. And a new translation has
just appeared!

I published a number of books on the history of the gendering of human
knowledge—Nature’s Body: Gender in the Making of Modern Science® and
Plants & Empire: Colonial Bioprospecting in the Atlantic World.® In 1999,
I published a book to guide the creation of new knowledge—called Has
Feminism Changed Science?!? But [ knew “feminism” in 1999 was not a word

5 Koning, R., Samila, S., & Ferguson, J.-P. (2021). Who do we invent for? Patents by women
focus more on women’s health, but few women get to invent. Science, 372 (6548), 1345-8.

6  Opitz-Belakhal, C., Ruppel, S., & Schiebinger, L. On gender, knowledge and academic career,
in Politik — Theorie — Erfahrung. 30 Jahre feministische Geschichtswissenschaft im Gesprich,
eds. Ingrid Bauer, Christa Hdmmerle and Claudia Opitz-Belakhal (Vienna: L’Homme-
Redaktion, 2020); Schiebinger, L. Following the story: From the Mind has no sex? to Gendered
Innovations, in Writing about lives in science: (Auto)biography, gender, and genre, eds. Paola
Govoni and Zelda Alice Franceschi (Gottingen: V&R Unipress, 2014), 43-54.

7  Schiebinger, L. (1989). The mind has no sex? Women in the origins of modern science. Harvard
University Press.

8  Schiebinger, L. (1993, 2004). Natures body: Gender in the making of modern science. Rutgers
University Press, new edition.

9  Schiebinger, L. (2004). Plants and empire: Colonial bioprospecting in the Atlantic World.
Harvard University Press.

10 Schiebinger, L. (1999). Has feminism changed science? Harvard University Press.
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that would have a large following, especially among scientists and engineers. In
that era, the people studying gender in science like me were uncovering gender
bias—how gender stereotypes distort human knowledge, and I was especially
interested in science, medicine, and technology. I was increasingly asked to
give lectures on women in science and gender in science. I could not get up
in front of 500 basic scientists and tell them they were biased—that did not
help! In 2005, I coined the term “gendered innovations.”!! In so doing, I turned
gender work from something negative—about bias—to something positive—
about innovation. Now when I speak to scientists and engineers, I am inviting
them into a collaboration. Together, we can work for discovery and innovation.

I started Gendered Innovations in earnest in 2009. We decided on the
design of the website. I held focus groups of different groups of scientists to
see if the website worked for them. For example, how do engineers read? 1
learned they prefer process charts—which we surely need more of! Biologists
expect abstracts; we historians may not. Everybody wanted it short and to the
point. On our website, you will find complex ideas explained in clear, simple
language. There is no rhetoric or specialized disciplinary language—no hoops
people have to jump through. In 2011, the European Commission invited
me to direct an expert group on Gendered Innovations. This group held six
workshops across Europe and the U.S. and delivered a report that served as the
intellectual foundation for the Commission policy on integrating sex and gender
analysis in research. The U.S. National Science Foundation joined in 2012.
This funding and workshop model pushed Gendered Innovations forward. The
results of this work were published in Gendered Innovations: How Gender
Analysis Contributes to Research'? and, of course, on the Gendered Innovations
website. In 2018, the European Commission invited me again to run a second
expert group. Our report, Gendered Innovations 2: How Inclusive Analysis
Contributes to Research and Innovation, was delivered in 2020.13 Both reports

11 http://genderedinnovations.stanford.edu/what-is-gendered-innovations.html

12 Schiebinger, L. & Klinge, I., eds. (2013). Gendered innovations: how gender analysis contributes
to research. Luxembourg: Publications Office of the European Union.

13 Schiebinger,L.&Klinge,I.,eds.(2020). Genderedinnovations 2: howinclusiveanalysis contributes

to research and innovation. Luxembourg: Publications Office of the European Union.
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are easily found and downloadable—most materials are also loaded onto the
Gendered Innovations website.

The key idea of Gendered Innovations was to develop examples of how
sex and gender analysis (and now intersectionality) lead to discovery and
innovation. These needed to be captivating—short stories people can exchange
in two or three sentences. In the U.S., we call these “elevator speeches”™—a
speech that can be delivered in the time that you ride a short elevator with
someone else. And I hope you will come away from this lecture with some of
these examples.

The goal of Gendered Innovations is to:

Add value to research by ensuring excellence in science.!
Add value to society by making research more responsive to social needs.
Add value to business by developing new ideas, patents, and technologies.

Ok, now that I have set the stage, let’s dive into some examples of sex and

gender analysis in research!

Doing Research Wrong Costs Lives and Money

This is the best known example—and one you should know. Recently ten
drugs were withdrawn from the U.S. market because of life-threatening health
effects; eight of these posed greater threats for women.!> Not only did these
drugs cost billions of dollars to develop—but when they fail, they cause death
and human suffering. We can’t afford to get it wrong.

Or take the case of osteoporosis—the disease that thins the bones as people
age. Because osteoporosis is considered primarily a women’s disease, diagnoses
and treatments for men have lagged. Yet after a certain age of about 75, men
account for nearly a third of osteoporosis-related hip fractures. Tragically, when
men break their hips, they tend to die. We don’t know why. Analyzing the
interaction between sex and gender in osteoporosis research has developed new

14 Tannenbaum, C., Ellis, R. P., Eyssel, F., Zou, J., & Schiebinger, L. (2019). Sex and gender
analysis improves science and engineering. Nature, 575 (7781), 137-146.

15 United States General Accounting Office. (2001). Drug safety: Most drugs withdrawn in recent
years had greater health risks for women. Washington, DC: Government Publishing Office.
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diagnostics for men, and the search for better treatments is underway. !¢

Doing Research Right Saves Lives and Money

It is crucially important to get the research right from the beginning. This
is the goal of Gendered Innovations. This project: 1) develops state-of-the-art
methods of sex and gender analysis; and 2) provides case studies to illustrate
how gender analysis leads to discovery and innovation. In this talk, T will
discuss some of these case studies with you.

But first, let’s make sure we are all on the same page. What do we mean
by the terms “sex” and “gender”? Sex and gender are distinct terms and must be
used correctly. Sex is about biological characteristics—height, weight, genes,
hormones!’; gender, by contrast, is about cultural attitudes and behaviors.!®

A lot of us think of sex and gender in binary terms: male/female; man/
woman. And gender is moving quickly beyond just men and women. A 2020
U.S. poll showed that 7.1% of adults identify as LGBT; and among Generation
Z adults between the ages of 18 and 23 it’s 21%.'° And we know that numerous
countries now recognize a third gender category on official documents, such
as birth certificates, driving licenses, and passports. These include Argentina,
Australia, Canada, Colombia, Denmark, Germany, India, Malta, Nepal, New
Zealand, and Pakistan, among others, as well as many U.S. states.20

For our first in-depth example, I would like to discuss social robots! And
believe me—the robots are coming!

A Stanford lab is promising a robot that can clean up the kitchen.?! If a

16 http://genderedinnovations.stanford.edu/case-studies/osteoporosis.html

17 http://genderedinnovations.stanford.edu/terms/sex.html

18 http://genderedinnovations.stanford.edu/terms/gender.html

19 Jones, J. (2022). LGBT identification in U.S. ticks up to 7.1%. Gallup. https://news.gallup.com/
poll/389792/Igbt-identification-ticks-up.aspx

20 Fung, K. (2021). Which countries recognize third gender option on passports? Newsweek. https://
www.newsweek.com/which-countries-recognize-third-gender-option-passports-1643167

21 Srivastava, S., Li, C., Lingelbach, M., Martin-Martin, R., Xia, F., Vainio, K. E., ... & Fei-Fei, L.
(2022, January). Behavior: Benchmark for everyday household activities in virtual, interactive,
and ecological environments. In Conference on Robot Learning (pp. 477-490). PMLR.
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robot can clean up the kitchen, I’m ordering one right away! But there are many
questions here: how can we best design robots that can collaborate with humans
and, importantly, work for everyone across all of society? Key questions are:
What social characteristics robots should embody—if any! For example, should
robots be gendered? If the robot is a nursing robot, should it be gendered
female to match user expectations? We must remember that globally 90 % of
nurses are women.?? If the robot meets user expectations, will the patient be
more compliant? Will the patient be more likely to take the medicine or do the
exercise the robot recommends? And what genders a robot?

It is important to remember that robots are designed in a world alive with
gender norms, gender identities, and gender relations. Gender norms—in the
workplace, in family culture, in institutional policies, in global culture—are
those spoken and unspoken cultural atfitudes that influence our behaviors.??
Humans—whether as designers designing the robots or users using the
robots—tend to gender machines (because, in human culture, gender remains
a primary social category). Many specialists in human/robot interaction argue
that the human tendency to project human social cues—including gender—onto
artificial intelligences may help users engage more effectively with robots.?*

But there is a danger here. As soon as users gender a machine, stereotypes
follow. The danger is that gendering robots may reinforce gender inequalities
by embodying current stereotypes. Designing hardware, i.e., robots, toward
current stereotypes may amplify these stereotypes into the future.

The challenge for designers is: 1) to understand how gender becomes
embodied in robots; 2) to design robots that promote social equality.

22 World Health Organization. (2020). State of the world’s nursing: Investing in education, jobs
and leadership.

23 http://genderedinnovations.stanford.edu/terms/gender.html

24 Winkle, K., Caleb-Solly, P., Turton, A., & Bremner, P. (2018). Social robots for engagement in
rehabilitative therapies: Design implications from a study with therapists. In 2018 13th ACM/
IEEFE International Conference on Human-Robot Interaction (HRI) (pp. 289-297). IEEE.
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\

Let’s take #1 first. What genders a robot25?
oy
S How would you read this robot?¢? Pepper
& ¢ (image left) is produced by the Japanese
fi company, SoftBank—it’s now being taken off
5 \ the market, but is still well known.
5 ' ) Name: The name Pepper is nicely non-
gendered. Softbank calls the robot “he,” but the

name itself is fairly gender-neutral—at least

= for us in the U.S. And all robots should now be
‘T produced for a global market.

<~ \| Anatomy: [ find Pepper’s anatomy con-

'-"-A fusing. With the absence of hair, it looks boyish,

but the clinched waist and skirt-like legs seem
feminine, although I can think of many traditional men in Japan who wear long
robes.

Voice: Voices are full of cultural information. The pitch of a voice
indicates whether it is a male, female, or child. A choice of voice for a robot
may be domain specific. Users in one experiment were more accepting of a
male-voiced robot in a security role in airports or shopping malls, and a female-
voiced robot in a healthcare role. You can immediately see how this reinforces
stereotypes. Pepper’s voice is childish—as are many assistive technologies. A
childish voice is perceived as non-threatening.

One innovation of note is “Q,” the first genderless Al voice. Q was
developed in Denmark in 2019.%7

And what about color? Social critics point out that most robots are
white (plastic, to be sure)—and many, many have blue eyes—which can be
problematic from an ethnic point of view (this is important because these robots

25 Perugia, G., Guidi, S., Bicchi, M., & Parlangeli, O. (2022, March). The Shape of our bias:
Perceived age and gender in the humanoid robots of the ABOT database. In Proceedings of the
2022 ACM/IEEE International Conference on Human-Robot Interaction (pp. 110-119).

26 http://genderedinnovations.stanford.edu/case-studies/genderingsocialrobots.html#tabs-2

27 https://www.youtube.com/watch?v=Ivv6zY OQqm0

10
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are being used internationally).2® It would be very easy to choose an eye color
outside the human palette. Pepper’s eyes change color with function.

Interestingly, we found one robot that could be customized for skin tone.
Milo is a lighter-skin-toned robot designed for learners with autism spectrum
disorder, and Carver is a darker-skin-toned robot with the same function. I
used to criticize Milo’s creators because Milo is a boy. But the company has
recently released also Vedo, a lighter-skin-toned girl, and Jemi, a darker-skin-
toned girl.?° Even though autism affects four times as many boys as girls, it is
important to offer a teaching robot for the millions of girls suffering from the
disorder.

So, again, the challenge to roboticists is to understand how gender is
embodied in robots—and, importantly, design robots to promote social equity.
Designers need to create a virtuous circle where robots embody sociocultural
norms that promote equity. This can lead users to rethink sociocultural norms
and potentially change cultural norms. The goal is to produce robots that
promote social equity.3°

I would like to switch examples now from robotics to mechanical
engineering and talk about Inclusive Crash Test Dummies.?! As you know,
crash test dummies are used in automobile design in efforts to make cars safe
for everyone. Cars are sold internationally—so they should be safe for people
across cultures. For many, many years I drove a Toyota Prius—it was an
excellent car.

Let’s start with Pregnant Crash Test Dummies. These are dummies that
model safety for fetuses.

Governments require by law that pregnant women wear seatbelts. The
3-point seat belt was developed in the 1950s without any consideration of
pregnancy. Motor vehicle crashes are the leading cause of fetal death related

28 Sparrow, R. (2019). Robotics has a race problem. Science, Technology, & Human Values, 45 (3),
538-560.

29  https://www.robokind.com/advanced-social-robots

30 http://genderedinnovations.stanford.edu/case-studies/genderingsocialrobots.html#tabs-2

31 http://genderedinnovations.stanford.edu/case-studies/crash.html#tabs-2

11
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to maternal trauma.’? Even a relatively minor crash at 56km/h can cause harm.
Seatbelts kill because the lap belt rides up. When we were doing this case study,
my administrative assistant was pregnant, and I said, “Jane, what are you doing
about the seatbelt?” She said, “T hold it down with my hands.” I thought, that is
not safe and impossible if she is driving. Automobile makers need to provide a
new solution.

Millions of women are pregnant across the European Union, United States,
and Japan (just to mention three large automobile markets) each year. We have
a sizable problem on our hands.

Governments and car manufacturers test the safety of seatbelts, airbags,
and other things. For this they use crash test dummies. Sierra Sam was the
first crash test dummy created in 1949 by the U.S. military. He represents
the 95t percentile (or the largest) of men. And this is appropriate because the
dummy was to test ejector seats for military jets—and at that time, women were
excluded from the military. So, he appropriately models his user population.

This is 1949. Pregnant crash test dummies were not developed until
2002—a half-century lag. Here is
the Gendered Innovation: Volvo’s
“Linda.”? She is a computer-
simulated dummy. Automobile
makers now have virtual pregnant
crash test dummies, but, it is sad
to report, most National Highway
Traffic Safety Administrations do
not include them in their safety
testing.

"Linda" by Vobeo, a virtual pregnant crash-test

dummy dezigned in 2002 by engineer Laura

who may not be safe. Here I want ackray. "Linda" models the effects of high-speed
i on the womb, placenta, and fetus.

It’s not only pregnant women

to go beyond sex and gender

32 Weiss, H., Songer, T., & Fabio, A. (2001). Fetal deaths related to maternal injury. Journal of the
American Medical Association, 286 (15), 1863—1868.
33 http://genderedinnovations.stanford.edu/case-studies/crash.html#tabs-2

12
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analysis to intersectionality. What is intersectionality?

Intersectionality describes overlapping or intersecting forms of
discrimination related to gender, sex, ethnicity, age, socioeconomic status,
sexual orientation, geographic location, etc.

We have just released our Intersectional Design.3* Our cards define 12
factors important for intersectional design—and I’m happy to report that they
just won a design prize in the United Kingdom! Our cards define 12 factors
important for intersectional design.

* Disabilities

o Age

* Educational Background

* Ethnicity

* Family Configuration

* Gender

* Geographic Location

* Race

e Sex

* Sexuality

» Social and Economic Status (SES)

¢ Sustainability

One point to make is that which factors to include differ by culture. These
12 factors are important in a U.S. context, and you in Japan will want to ignore
some and add others to make them useful to you. We can add even more factors.
For example, handedness—are you righthanded, lefthanded, or ambidextrous?
We might also consider language or religious cultures, etc. We used our cards
for the first time this year in the Inclusive Design class that we give at the
Stanford design school. These cards help designers learn how to design for
everyone! You can experience the cards digitally on our website—but they are
better in person. We sell them at cost.

Another important point to make is that researchers cannot look at all
these factors—and need to choose the most relevant. Which factors might be

34 https://intersectionaldesign.com/

13
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important for crash test dummies?

Sex analysis is still important. The medium-sized male body (175 cm; 75.5
kg) has long been taken as the norm. This midsize male is the main dummy
used in testing cars.3S And, yes, we have a female dummy—representing the
St percentile of women by height and weight. But she is just a scaled-down
version of the male body. The mechanical engineers took the male dummy and
shrank it! It’s a joke that when designers think of women, they tend to “shrink
and pink” their product. That’s what happened here. The engineers took the
male dummy and shrank it to model a woman’s body—she now represents the
St percentile of women by height and weight, i.e., very small women. That
means that we are still lacking a 50% percentile female dummy that models
unique aspects of female anatomy and physiology, such as female-typical
injury tolerance, female biomechanics, spinal alignment, neck strength, muscle
and ligament strength, dynamic responses to trauma, and other female-typical
characteristics.?® Consequently, women sustain more severe injuries than men
in comparable crashes.

An intersectional approach is also helpful here to understand who is most
at risk and how to redesign for greater safety. If we consider our list of factors
again, which are important? Here we will consider the intersection of sex &
age. When crash data are analyzed by sex and age, we see again that injury
rates are higher among people who don’t fit the mid-sized male norm. For sex,
we see that when women are involved in a crash, they are 47% more likely to
sustain serious injury than men. For age, we see that the elderly are more likely
to experience serious injury because their bones become more fragile with
age.’” But when we consider the compounding intersection of these factors, it’s

35 Linder, A., & Svensson, M. (2019). Road safety: The average male as a norm in occupant crash
safety assessment. Interdisciplinary Science Reviews, 44 (2), 140-153.

36 Linder, A., & Svedberg W. (2019). Review of average sized male and female occupant
models in European regulatory assessment tests and European laws: gaps and bridging
suggestions. Accident Analysis & Prevention, 127, 156—162.

37 Hu, J., Rupp, J. D., & Reed, M. P. (2012). Focusing on vulnerable populations in crashes:
Recent advances in finite element human models for injury biomechanics research. Journal of
Automotive Safety and Engineering, 3 (4), 295-307.

14
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elderly females who are most at risk.

Or we might look at sex and weight. Similarly, crash data are further
analyzed by sex and weight. For weight, obese drivers also risk death and
serious injury.’® And males are typically heavier than females, making obese
males especially at risk of injury.

We might need new types of seats, seatbelts, or other safety devices. When
engineers see the problem, they are better able to fix it. So, there are lots to be
done even in something as basic as designing automobiles.

For my last topic, I’d like to talk about FemTech. As I mentioned at the
beginning, Rem Koning at Harvard University’s Business School has estimated
that if all biomedical patents filed between 1976 and 2010 had been produced
equally by men and women, there would be some 6500 more female-focused
biomedical inventions—Ieading to biotechnologies that would benefit women.
I think we are seeing that in the FemTech revolution.

Technically, “FemTech” refers to “software, diagnostics, products, and
services that use technology to focus on women’s health.” The term was coined
in 2016 by Ida Tin, the Danish-born founder of Clue, a period and ovulation
tracking app established in Germany in 2013.3° FemTech covers a wide range of
issues related to women—and especially reproductive health. The goal of much
of FemTech is better treatments for women and greater gender equity in the
healthcare system. And FemTech is taking off.*? In 2019, the New York Times
reported that the industry generated over $820 million in global revenue, and
over $592 million in venture capital investment.*!

I’m on a FemTech start-up—and this start-up is run by a Stanford student

38 Carter, P. M., Flannagan, C. A., Reed, M. P.,, Cunningham, R. M., & Rupp, J. D. (2014).
Comparing the effects of age, BMI and gender on severe injury (AIS 3+) in motor-vehicle
crashes. Accident Analysis & Prevention, 72, 146—160.

39 FemTech Live. (2021). FemTech Founder: An interview with Clue CEO, Ida Tin. FEMTECH.
LIVE. https://femtech.live/femtech-founder-an-interview-with-clue-ceo-ida-tin/

40 McKinsey & Company. (2022). The dawn of the FemTech revolution. https://www.mckinsey.
com/industries/healthcare-systems-and-services/our-insights/the-dawn-of-the-femtech-
revolution

41  https://www.nytimes.com/2021/04/07/health/femtech-women-health-care.html
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who took my Gendered innovations class about seven years ago—I'm very
proud. Her start-up is called Evvy.*? It is an at-home vaginal microbiome test.
People with vaginas suffer from infections and discomfort that are often mis- or
undiagnosed. Evvy helps by allowing people to test themselves and ultimately
balance their microbiome to avoid infections and discomfort. She has an
advisory board of gender, medical, technology experts—it’s really well done.

I also want to discuss here menstrual products—and what menstruators
can do to promote environmental sustainability.

Menstrual products, such as tampons and pads, pollute. Fifty billion
tampons and sanitary pads plus their packaging end up in landfills or sewer
systems each year in the U.S. alone. In addition, consumers spend US$26
billion globally on these throw-away products. This means that both the
economic and environmental cost of these products is high.

What can menstruators do to help? Can a change in menstrual hygiene
sanitation help achieve the United Nations’ Sustainable Development Goals
#5 “gender equality” and #6 “clean water and sanitation” by the year 2030?
Can we promote two social goods: both gender equality and environmental
sustainability?

An interdisciplinary team of two technical French scientists, a French
political scientist who studied with me for an academic quarter, and myself
compared the sustainability of six menstrual products across three countries.
Those countries were the U.S., France, and India. The menstrual products were:
pads (organic and non-organic), tampons (organic and non-organic), menstrual
cups, and menstrual underwear. And we analyzed eight environmental factors,
such as land use, water use, energy, the likelihood of cancer risk, the likelihood
of water acidification, etc.*?

You can see the results (below). Both menstrual cups and menstrual
underwear did the best. At the top left, you see the radar chart for France. In
blue is the impact of disposable tampons and pads—not good! In red is the

42 https://www.evvy.com/
43  Fourcassier, S., Douziech, M., Perez-Lopez, P., & Schiebinger, L. (2022). Menstrual products:
A comparable Life Cycle Assessment. Cleaner Environmental Systems, 7, 1-8.
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== nonorganic disposable tampons + pads  ==g==menstrual cup + underwear —e—nonorganic disposable pads  —#=—menstrual underwear
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environmental impact of reusable menstrual cups and menstrual underwear—
some impact, but much less than the disposable products.

Right now, Stanford University is planning to put menstrual products in
all the university restrooms—as a step toward gender equality. The idea is that
menstruators should not have to pay for and be taxed on menstrual products.
I shared our study with them and encouraged them to put menstrual cups and
menstrual underwear in those toilets. My idea is that many students do not
know about the environmental impact of pads and tampons, and this could
be an educational opportunity. Students would have the opportunity to try the
reusable products, and this may change their behavior—for the next 20 years!!
What a great way to save the environment. I also recommend an educational
program in student housing. Perhaps this is something to do in Japan too!

If you would like updates on gendered innovations, you can join our
listserv.** T send new academic articles in this domain about once a month.
I will notify you for example when new case studies go up on the Gendered
Innovations website. We held a U.S. National Science Foundation-funded

workshop at Stanford in August—we will have four new case studies up in

44 http://genderedinnovations.stanford.edu/contact-us.html
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December. These look sex, gender, and intersectional analysis in space travel,
care and domestic robots, sustainable fashion, and how to integrate social
responsibility into core Computer Science courses.

There is much work to be done! Researchers need to learn sophisticated
methods of intersection analysis. Universities need to incorporate these
methods into their curricula. Funding agencies need to incentivize integrating
social factors into technical research.

But eyes have been opened—and we cannot return to a world that ignores
the intersection of gender, ethnicity, and other intersecting social factors.
Innovation is what makes the world tick. As I hope I’ve begun to show,
intersectional research can spark creativity by offering new perspectives,
posing new questions, and opening new areas to research.

Together we can help create the world of tomorrow—we can create
science and technology that works for everyone across the whole of society.
The ultimate goal of gendered innovations is to create excellent, inclusive, and
environmentally sustainable science and technology worldwide.
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NIBRZESRDI LT, L EO—-BE L TCOTALREREZMA., %
NEWGTRTHNZERBEL O EPEASh T3,

(2) TEEITAR OBER

BRI DRI & Bie > Tz, KiEicEE2 52, M
EEEAL CRIBEONRE LI ETHol, 7L, KEOHEEF
B2EDEPHANCIZ, ERNOY = v & - 2T 2200 TH
BFE) AR EN TV, £7, BRIBLELIEEIRETED DOV D
Bk oAt L Sh, BHEEEONRE L2 LMETH-TH, HD
R A D 72 {72 P IEHRIREE SR I e T 2 H IREIRA AR I ABK T 2
PEIEIRT LN TER, 2D, THICEIL TIEBUT (conscript) &
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WIHBETIZRL ., HEEA~DY 7))L — L (army-class recruit) & \» 5 SIEHR
IFATHW SN (TNA, LAB 76/13, p. 110), 7. ATS iZBEFHICHEA SN
5 L HIRE SN, BEEE R IBEHREMERASI N, 82
BED D (second lieutenant) 1ZHHY 3 % i, ATS TIHERE (second
subaltern) & Zh, EL T VU HFRZ2ICH ABLWIEZ OBERSE 2 507
(Crang 2020, p.96), B OMICERENR E TGRS ELCZ VLS, ik,
LD BB Y EMOBEHRE RS RV ESME SN DD LWV D,
EHIT, AATRERS & T ATS OB I 2R & S h, Sivas
Mol BBEBRET I LETF SN » o7, ZOROLMEITIE TH
BTOREBLUIUE L TEEINE T4 7 U T - 7B A (Victoria
Cross). DSO (Distinguished Service Order), = U # U — - 7 1o 2 (Military
Cross), DCM (Distinguished Conduct Medal) %5:% 221} 2 &¥&1d /s h > 72 (De
Groot 1997a, p. 436), %7z, MU TH > CH BL ORI ZFRBZELH b |
DG EBED 33D 2 BEICE I X2 6Nz, HEKNOIKZE T DI
BB TH 2 EE2HBICIESLEIN TV, BlEoga, HE5HRRIX
i HMtEoE S LHB L CB 0, EEIE IR v I EE T
o e, RaROEMCTE L Lo IR TH - TDH, BERES
BEiEDONOZIC, 2FVZDOTRAF 2V =T 40RIC, BhELTO
EHEETAT T4 74 2B/ T 2L TEDOTH S (De Groot et al.
eds. 2000, p.9), BHELOBIETH 2 19384EICH I NI A IE, Ll vh
R EHHT S E BB CTWwiz/z® (Peniston-Bird 2014, p. 13). AA i
PO LD IIHIEOMEEZ MR L, CHICHEEZED DL IAFTLES
Nz, BHEIUCHEZTIEL, FiUTE 50 F0F (gumer) &WIZN 5 BH
WREBOAT, 1 ABENPBASA Oy PRETHoLELTH, LI
Iz RS, CElFI NG o7z, EHEZERET 2T XA, 2
DT 2 TEENERE IO ZWHIEIFREE & v 5 @it s o
» % (De Groot 1995, pp. 65, 67; De Groot 1997a, pp. 436, 447) ,
AATBBR O LI ENIzary Ny b - ¥ T =k, ZOHSEIFREIEIC
HOTBHE, ZESHBEICIN2ERBEZC LI TES L LTRSS
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N7o T LmEicx L, 19430 IERBET A ¥ — F 10375 7257 505
HOEEE - ~—ZAFNVEUTFOESITKEwmLTW» S,

FA Y ED RS V2 MR IR E & LTl LiIFEED o T
WiEWiZA S, BERED, WEXZD LS Ihbhb7255 EERS
DIFALMNEENTBE 7\, e LRI B L Ak ENn b0, B
LD HEVESTHRINEE SRV E W) FRGTEE, bLZ25%k
5., BB TH b A SHBIE L R UESZ T - T 3 £I7pEHE
ERRR - DBIEIZE S 72D, oo BRROEAWIC & > TG
FHLTHVIDD, ZOWY ZD L LEDBE RIS RETRELLL
FRTZ2D4H 51, ¥ F U7 ORAFRIC S ZFLEFHRT A P F—L0D
KFEDDEWREGEZTIAIRELETRLATNE RS RVWES S,
(Hansard, House of Commons 5" Series, vol. 391, cc. 2111-2201.)

Y =2 X VD FRIZ, ZMHOIGE)FIP %2 HH RS £ TR U 4228
5, ZOHNEIEHMBIBICEHO BT, HEIIEI D 5 2 EMRO[AEEIIZ X
ORMEENI E, B TH B L EHEBICELoMBICERRIT B
RN FIER H D L 2P Db Dl o7z,

B RMAREHICEEICY R T LI i AAFBTCE, BRETFT A & JE
R T R 2 I XA T 2 S L3 Lo 7o, ENEREL, RfTLv—1+ %
THIL 2235 SECHMZN D, BEZEbE2 LTI, SHEOF
grewvo THEIfTA) LULET L3 TE LD o725 TH S (Fieseler
et al. 2014, pp. 118-119), £ LMoz Tiga F4LE (bombardier) |,
o E&F THLTF (gunner) ; EPMEIENBEBE NS 57 L (De Groot 1997a,
p-436). AA FERO NI R T DT S hTwiebiF Tk
Moz, AATROFRISEEZHDIF - A vdh | e E b 7% HRL 7235
HokhhrT, "Bl&E&%25 2 EUNBIMERBT 2H 50 51742 LI
PoEBEVIFERICEILLEZTHH o7y EREL TS (Pile 1947,
p. 186),
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4. TEKBEDBECEH

AA B E ERE L 2 2tz b I3 H 5 DGR EEE ED & S I LTw»
T=DE A5, EfERPA VI Ea—DETEINMLlbD TH, &,
b e LTl e BHPHBOLMEIC RS LT > LTRELERYL, Zh
FHMICED D S ORIETH H - 728, kb ORBPEORKE & L
Th, Tl LTd, wbws THE, »2ofh vl tizo—HR
THAH9, 7z& ZI1E20034E0 52006 4E 122213 C BBC 2836 Bz 7m v«
7 Mz TEZRIEFRAN A% D4, Lwo 72794 b 52, ik
BERIMF R AR L 2 A b o TRED ) Z2INEL T =24 Tl &
I LT BHAAT, HE6OMEIT L AEEL T 3icb o 59, BBC O
P L 4 570008 @ T H3%FE 547z (Noakes 2009), 2D 5 H 15
1829 F 8 BEMBIEIC K 2. 2R EMHEHECET2IEETH-72D
RL, ZEOEREMLICOOTEDOTH 68D ATH 7, ATS, &5
WX AATBRE 7 5 & S HICZ2 08U 72 L 72 23, K EREHE s n i
ZWDFED X, TL—EPRORHICNIPC A E LTHREh7Zb DD,
O AT TR E U CHEEYREICTE I N TW» 5, KT REA
THHRWHEL I HDEVICHAHTEND KRB DI, KBRS D4
DFEPFRONDL OB E | EEOELEC -~ AMOE THE T
F oAy MIRT BRELPEE -2 190FERUEDZ ETH B,

et L REA. HEIE L IFEBE OIS FICMHE L 72 AA Bt 5
. HSOKEHEERZ &S FEo - D, T EMFIEYEE 125K 5 R TIT O
B2 FX2 DI, HLLbOFRICHZETCALS, T+ C- MY,

2 ‘WW2 People’s War: An archive of World War Two memories -written by the public, gathered
by the BBC’, https://www.bbc.co.uk/history/ww2peopleswar (20224FE10 H30 HZHH) .,

30 BRBFELVWI ZLbHD, ROKNELEGZ LD DRYFEHOBFIGETSH -
7z, Langhamer, C. et al. 2020, p. 118.

4 T EE YRR O R L O MR ENICB T 2 3 L 7 v a v ORI IC O v
T, HRH 2019,
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B A% SOAE DL AN U 72 2002 4E DU IC, H & O RKEkERER % % - 72 a1 gk %
EYHEICEEL 0D, P I8EDLEICAR LD, A v 75V F
FRET AR = MCER L 25601 AABKTH -7, MADBRDP oY
X, 1 2HIcb 2 oot BEORELZHET 2852525605,
AR D e o id, FEHICEE SNz &0l &2 THIGTcIRE T
HHIZ o7z, BT 0wbdDERDEFEFSTLEIGEL -7, D HuE
RN D L, HEICTHT L LidEbd CHREE? 72, (IWM, Petrie p. 6)
EIRDIB-> T3, £z, KEFFI7THZ 572G T—=H Y BABKL 2D IZ,
W=D T DT —N=7 4 =)L F TR I NT2FE 573 AATEERTH > 7z, [A]
MO Lh TE—FVBEEDPEFETH -7 . AAFBRCIZHEEFEBIC
b s TBENEGZ 6Nl E2BIAL TS, T—H v OHKRTIIER~D
Bz BHWE LD B Z mbiiz,

FAPHCIEBDMER T 2 2>, AT B IR WHEESROFICE S S iz, #E
BRICIEEAEG It < BRIC, ML THAEDT 20ICERIRTEI I v
ISBDTHoTe, FEDHED LT, S Lish oz, o A
ARG B mbiiz, e W% 1R 7o RBECTHETR A A 2 L » Ak
AACBEINZIHbEEN TV, BEIBREEMES EEXz
Jlgfcdctdbdhbos, o e PRZ T ARG T RTHEL £
7 HELbDE 0Tz, EBICKERERD T Db o7 21F72, (IWM,
Morgan pp. 4-5)

E—HroEHi TEHLACIM KA on2FHE»0 LIERS&h-o
feo M7 —N—=7 4 =)V FOEKICEE S, EFEKMFEHOIM:. 7
Z— b i MEEATENC A7z B, BEORREA L RICL ST T63H
b o, AR EoTLE -7, (IWM, Fullertonp. 6) &£\ 5,
FAHSR O MEF T, BEHEERO B L oBRIER L CRIFZ 572 L H
FLTw3, ZOHEHO DL LTEXLND DX, M5 DEMLINEL
K540 E B ETH D, AATBRICIZI0RDLED L &N
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T, BUEKE L BETEEEPHNTH2 LD TH L Ao
Voo BE=HF, TEOAPICEECEEZVZLDOD, MFDL {135
2 5 405% {5V OB EME T, IEF IR CEBMAD Z L K FiEo
TN EIRDIE>TWw 3 (IWM, Morgan p. 13), 19424F 3 H DI IZ, FliE
EEZTEDP D OFERERE, 2 L TEBERETAIRNEA L Sh Bl
23 AA ERBRICHE S5 & 9 1c7 B (Fieseler et al. 2014, p. 120), Z#1i3 AA
HBR S H > 7B - BT LT C O EHF T2 2R T 5 2 LT,
IR CHO REho~vAFX a2V =712 LMick s "RE) »55F27-00
EBETbdHoiz,

B Wit 23 B D N 7 W D E R 72 513 AA B O Z2 ED &k H I RTw
72D A D hy 19424EI1C 195K THEA90 AA BRI B S /M R L X
3. DA T F U ARAOIIEED B -oic, TR O &I L
L EORBAEDT O LS ICHE-> T35,

TePIZIFETHDELLLT, MBI BRERTr —X%255FoT N A
bbwi, LiaL, ZOMOALL ZBMREE-PLLb%2 AT
(RIB CRIB Rt 2 H 2 & I3 A BidT > LTI heE Lo T),
LZOLBICHOEEMYZ L TwE2ARELEFL, F7T2HDTLE- 7,
(IWM, Mills p. 19)

ZHEDPEEIREER T 5 2 LICEREE R THERIIVIZ—J7T, AAFBD
20T B AR 2 BRI EREE L T B ERS Wic, T—4 v IdfFfTE 0 F
Hl, RIS L, HOMIC B2 o 72 ROKE IOV THEOSEE KT
PNz EEEL T3 (IWM, Morgan p. 63),

—J7. AATIBRICA -7 2 L TREIADEA L DBIRIIRE (LU 72 &
572, B—=HVIFETOMFAEIEE LD AEEEL 72T, ABRHTIC—FEIC
BoTwiefizblt THIIPRLSETHT LD TE R D ), FEEE
2L DX O Ewd (IWM, Morgan p. 11), REA DB & ORE%
FEOE L7z, E—H v IFEADABKIC K o TRIFAD B L DEIcH %
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FEDMIRIRRPE L2, BALEDTUTO LI ICE LT3,

fE & v 2 7o 720, FAOHIRIZ S — b F—2HHIE L5 -
7o W5 FERBICOL>TEIWTE L, BEICABKT 2720100 hIc
—HEBRIC RS TV EPIT DV TRAMCEE LTz, FAZ E ICBlIZ 22 205
e, HBATEI L, AP ATS ICEBLICTo 7 & ZiTidY 7 v — b
A7 4 ADF7OREICZD &S BHECBEOFENLI VT, AKE
ALTANEEIHLIZT TV ERTFHRAT U RZ» o7, (IWM,
Morgan p. 11)

F 7z, 19434FIC 195K CH8IY —F 7 A FEPREE456 AA BRI ABKL 72
E - v g =ik, f&#D 5 8504E 25858 U 72 1993 4E1C AA FiB T o fklia %
b EICEIEREZME L7, BRIV EOE b b AA BB TV &
EHEDICT AL, AATROLEBEZ TEBICH - Ieff—o 7 &
FIHLL w3 (IWM, Hunter p. 4), AA FBBRD DS ATS O 2ok & 1358
AR EHEETH D T L, NPV F LR ERIEN - EBIAR. B3
B D 5N PEEERD Ny U L HWEELR L TL N (Crang 2020,
p.76), E—A VIS hicHVERE THHEERO—-BTHsHIE L
THBIC, B, hoELZbb 72 ML bd ZOEEE2EDDIC) LTw
TEwd, RINICIEZ S LEBEILEICEZ 5NTb I Tldkadr o725,
Ny P EBEMR L% TilF (gunner) & L CHED b DIc LT iy
(IWM, Morgan p.5), F¥ —FIVOEKRAT U b 72 AATBBRICFTE L7
LICED RO~ ATH B, 20124, LD BECTITI N[
FERICIE, THEETVERED, ATSIC A7 L2 BBTLI L3RV
A9, LIENTWS (Soames 2012, p.277), A7 VU OEIE 50 13 AA BE
oOEMEFTLMNONT WS, T—Hid TRLZIZRE BT LED
FfTE 30 AA BTl 72, HIREANA E—L 2B T WS E DR H >
FehteBETIRLOFE D EE AA TR0 LM L ARk, WERE 77— 2
WT W7z (IWM, Morgan p. 55) L5l TWw3,
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AA FBRD LT B3Ny VRFE, 2 L CHBIRE wo 2B E & LT
DY Y RNERLEZLE T TR AP o7, 1942410 AAFB I ABR L, HiR
BN ORI E LCEBLAZN-E-myPid, FHICHL, #0720
T4 7N AEERBL CEL W EMBOLEE L ICHWETWS, L
B DEVIEZIANS N, EMWICIIBSHES W, vy DR EEED
nTHGER 194 7V EZ I REOLME, ERELTWE IWM,
Lodge p.5), #l#721 T, EBcEBmNaD | Rzt Fic Lckeiiz b
DOMWREYTH D, LI ENIFTE FETBRIC X 2 B PSS
O, ZHICH HOHEHORBP LB Sz, FHICOEBETH D L2
0. T OIRRBOMBREIN SN DOD, XEVIF T5A4T7VEED
BT WNE T R Y v EFIT LTz, (IWM, Petrie p.5) &5, iz,
I IEEEIE TH B - OMUTFEILL Tl 7e 5 7\ & W 5 BLANC BERT 2 A
ERBIZZ LD Wi,

ZMEOLGEEHMELE S T, 2 L AMDTRITHEN > v v T —F 5
A PE—LELELCETCOHRET 2FEN Do, ZHEY—FF
A PEMITEIEETEZDCHEBCHDOIERZIOTE R LRV
ATEBF LD ICBA T, KEDPREDAT v TETHERT
7 ziz=Ta P ERbNBRELHEPDPEZDESL S, (IWM,
Morgan p. 11)

AA FR OISR Z L E D, HRO LIl »phicy vy =54 v
FEIRLZEVLIEREIDH-TH, HLEPZENE T 2 I =T 4 DR
LELRATOV T3, vy Pid, HIBOFRICKRZ L, KMHEEBHL
MU &yickbnsg v FEA» 4N, Thy 2 LittiEd > TREN
7&, BRREE - BEL I T 27— T IVOKFEICES T, 50k
WEEEZ EDIFTL, HLweboktbhnil, IWM, Lodgep.5), E—7
vy ER, BlEoMtEE T LOFIMEI TRV, o LTHEMENIC
Teoleb I Tldehrol) EIRDIE->TWS (IWM, Moran p.7), AA Bk
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DLW A LR o ACE#RIE., 723 =227 4 ORBEEIC & - T
VT BHOTIE a7, Z0iE MEETH2BEL TRk, $20Tik
7, MRET L, §52Lick-> T, okt b & o2ER2 L
LI LT 2EMTHo T, HOFLERETH 2 HBITTAICEER D> T
LEVIHIRERERIE. Rl Tov2x 2 =54 Th, BFNAE7 3
2274 Th AN, HENT7 22274 E0IOIBRICIHL2b D o
DTH 5,

5. BOIC

B RMRKEIA A XV 2B 2 LEOHFEE X, £ OB, BTk
D & v IR, 2 L OB L v S HEESER A 0 Ic & 5T,
BRNDO Y = v &= 2 FA R ERICE 5T D TH o7, Z D dHEIZLE
Lo AX 2V =T 4 2D DiC, BEEOBEATERHS, Bk £
BNR R LA BRECTHELOMICKELR R T 72, BoBE e REFAR %
TR BLIRBE O 2R EIR S 5 &, MBS & BB TB 055 13
BERR(L L. THRBYE (combatant) | DEF L, WL OERIEIC £ TRRL
IND, HPORMOFNERIE TRHE) 255270 DREOEL I, AATE
BRicFESINAHEREREFIELOt LI L — D RICMES T b
(Fieseler et al. 2014, p. 121), EVWEHAE L% b5, T0RIEEZ T 28w
Th7ebDe2FX 2V =74 2T 2 LI ERT, AABBRBELE2%E
AlfbT 23EE LTHEEELDTH B,

AAEBBRICERAL 72 &7 b R BRI, A, Feil e Bl mFks,
B, 2 LUk b EETH~0 LGEE ) MEAHTLOTH D, FEFHE
BNy ORBELE WSV yARAD Mokt L DEREIRT
DEERE R BRI LTz, LR L 2DId, & b EEICEEERIC B D %

5 74— I7—51F, AATKOLMELBIE, FRO7 £ I == 7 4 ICERHNZE %
MMM D7 2 S ==F 1 2R L2 & LTw5, (Fieseler et al. 2014, p. 121)
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ZETHhY, BHELS T 2EELRNEMA AL U CHERCEBIT R
LT 2T 4 2SR ETH o, FEHBIE & L CHEEERICE
otz blid, BN 7 22T 4 ITROIZEFEN 722254 L
W& R, WEITA (combat) & DEIRMED LA THELOTH B,

L2 L, AABRDMARIR L 72 EHEHW 7 = S == 7 41, #&Ek2HE0 L &,
GG 7 2 2 2= F 4 ~NERFINICEIRE NS, B0y v 8 —kF%
ERSE LD ET2HFIZREERIICIITTICIBEE > Tk, HAHEDBER
DMEHEL D DI/ 5 & HEIT AA TR O LEBR B ICFH BB £~ DB
AWML B LIk, EERBLHICHOZMARHEUHIEATHL, =
WV RBZEEMRRORNIC, o TOY =2 v ¥ —HEMERELTWRT2HY
RO Cwi/ — Fofdil» 5FEEL Tw 5,

W EFHrNBEREOEH W — b 23—{itd 5, MDA R—T 21k GL
Mark I [HEEL — & —D4FR] OF Ah LT ERICOVTHEILNT
HHD, ZOHEDR—VIIF "REOEH, LwvwHF4 PAso0nT
W5, AA TR E B MR & 72 BETIC, FAe bR EERD ) — b2,
fif & P EWTIAZZ B DL E BN R EORE T IE XS5 E LD
DT, ZNEHGTOBROBEHAREL LI AL LV ERAEER %
PEbRd 270D D 572, (IWM, Millsp.44 [ ] HEE,)

SIVRIE UhEs iR chkEcszionsd TRERHE oV A%
YKo/ =2 65[HL, TCOBERPELLE, 3P 77V RAFEOL v R
VOREIZE o v W TAETWS, TEZATHEILEED X
IRHERELLDOESL I, MTALS LB Bbhro7) (IWM, Mills
p.45) &) RATHEOE 6 N 7L R 51, W% AT O R 5T
WRRT Z T, MEEBAOER) NRACHLED SN EHHR D,
S AEPFERL 72 19494E3 H, uy Froua A ¥ L7 LN — b h—
VT, AREIH I PR o L MEEBRIC TR L C W e 7 B ok 2 osh 1
Tzo 4000 DHEZEZRICA Y —F 2 LzDid, ATSD ¥k, o—
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ATHBELZIVPFRALFEZDANTH > 72, MEFOFERHEM L v S Sl
W52 DRME 572D, KERFZNERD & 5 ITHRIEL 72,

Mictb— N0 & O DSHETORMEIEE» SMHh2E L, 1ZEAEDANIZ
PO DbDERLLEEL TR, T b S & R ICEA 7 B
ZEORVE K ZLTHTRIET2-D0FEEZHEUKEE52TL
N7=DT3, (Western Morning News, 28 March 1949)

5 LCEXMAEARMIcHRICBI B S - L6, L Dbl AATREK
DLW RERBE L ZEREN 7 2 2 == F 1 BENWICERN SN, T,
ThbbREIZREE, BLA2-00WE2LEIC5ATbDE LTHA
BZohTwol, ZNRMOFEE LTS ICiE, AA B O LM% 58
YT gl amsEy s h, A b ORISR0 L 7 v a v
&7 5 19904ER, & 5 0 Id 2000 E R BT NIE R 6B >7DTH 5,

X —&
N
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Rehabilitation and Masculinity of War Disabled:
German Case in First World War
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MR EEE ) Lk, FETAC K 2ERID L TLHCEERAS A
23T, ZORGBIEHEBHRICR I GWHR» bEERIC ks Th b,
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ZDBOTHZ 2, ZRICIA T, 19MFCHED 5 EEH - B0 72 A0
i HRPEEIC R o2 T Tk D, HiRR T O AR O BB T
Epotcz b, THEEURH->TL 3 BEBEEIEZLERTH S, &
EZITEE SR (1870/714E) @ FA Y Tlid, HIfRCHBIFM LIz LT
b, BT T Ot Sz CTHRIE T O R AR O R S 80-90%
Bapx gL Lizhy, BRI GBI R O FEEI D AN s n
2T, BPEREPIWM SN LT, T3 BICETHILTY
% (Anderson /Perry 2014, p.233), 7227 b OFc £, HFuikfio, TEE
T C& 7y Brb28ERICHBEESE 2 2 ik, £ -RIHRKE
o 5 HRIC T T, 2 L0 MBEOSMEICE T, HBoIEL
ol IT T, F—XMEFRKEII N A Y 2HH & LT, #ppEEEI L
SERRT B ER I N TEEEM:, (Kienitz 2008, pp. 238-286; JhAf 2021,
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P, 7oA ey EET-RERS (18134) ST b-o
EH THEELLE) 2RHET2EMTH - (£ v & 2005, p.167), HEZE
MR T 2t BB vy THEES LS, oREZ2EKRT 2HEETH
b, EREHEBHOBRREEZRECE G LA SN, LT R
F VRS (1813/144F) ix, BT A EmEI STz, 5
ﬁ%b@J%%ﬁbt%ﬁ?%b\%ﬁ%ﬁﬁ%k&%x%ﬂélohﬁo
oo ZNS6 D THHE) 1ZHFE, B EHEL SR, 5 oid B ERIC Y
BETHREDHLHDE L THEEINS X512k 5 (Koselleck 1979, p.271;
£ v 2002, p.75), 19HFCHEHIC e vy EROFEEZ T BRI NI,
BENRERS 2 TB%ES L) LS5 IRAE, Reic P4 v &
CEBL TV T2,

19 1A% L ic L ESBIEES 2B b LA > Tw kb, BB
KELT, $r0RE/R7z =2 toFEo—BE LT, H&Ess
WHIEZ BT, 20k, B EL2REHERE L LTHBL. i
2T o H 2, 2 LTAHIcB3RER L LD R B FEmOKEE, 2hZ
NHOYTE2EZSTTHD, BERERETORED 5, HENLRHERS %%
BA, BREELBZEMS THS Ly, HFELShIHERCEV T, HEIT
BT X B - FEHOREE - BESD L CEEZ LD, B HEELE 7o
BB E R, BROIHIC THESLE) 2R AR ENT, P
iofF%%ﬁw\ﬁﬁiﬁ«®§aﬁﬁﬁﬂtwLméwﬁ%%%%u\
HEES OWREELE S LICHESNIER D 6 OHFFELEZHL 0D
VA, REHDLVIEFRE L TCKERZRET 2%E 2oL S5 TE R0,
FBHEBOIBOWEEL LT, W T MES T ohb k5ol
(Hagemann 2001, pp. 15-16),

— TS DREEZ, BMEIICSIN L BRI OfERE L TZFIED NS
ZEbdHoi (012002, p.3), 772 LEFEEZIA S OHE - FEMICH
JBEE2ERT AL, TBEL L&) L3Bo, RENSfiaLs
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ZAbNlc, HEAEI VT VOB ITIE 7V —FYE - FIUV ST
<. RiiE I L7 mEELs, NEBE LKz REcH» L Twicik
DI HITERPEN T LB Lo kol E LB FICH LI &
(Metallarbeiter-Zeitung 1918, p. 5. Oktober 1918) 7% ¥1%, ¥fl7ath&EE7- 25
EL TR VBRVEBET, TH5 LR, TEHORKES D LEHS
iz, WHEEFO LG OB, BT RIS HERTH D, THHE
HLE) 2FHLENOZARLELELZ26NDELTH, ZREFHLFHERTA
EDLDTELDPHTDTH D,

EgERE2 TR, AT RMAE. BRTHR—-—ShTuzbiFtdE
WiEolebdThbhhol, LLAMFICLZAGEICRH LT, HFHFOEXR
SLERSTIRBID T2 L2 0L hhol, HARFLOEEM THl
iy ETZzo X5 hERPRESIN TV S, > 2hIEERE-> Tk
WI9M4MERZ AT, HEM CEG L ALY v IcEHE T 0% —
HE LS ERBOTRIFUCI LEFEEIX, T2 0Bl 2R3 HM
NCEE S 7T LIS 7 BRD, bbb 2R T, $2TEPI 275D
RoTCELLII, FETH—=ANWVERDZLIIC, OZFVZIZIREAL
T EA - Tz (Vorwdrts 1914, p. 2. November 1914) , & %\ (34
FEE (RS WREAVCER, 2R TI6ARI Y, RATHVD
TL & 5, (Vorwirts 1914, p. 7. Dezember 1914) LFEL H o7 LS, T,
THAHID TRMY),, ThHAH>D THEE - C&E ) HEFHEEZFICRD S
N0k, WHlEEe TV CeHEEICEZ 5N ZE, >F bty EdE L Tk
BELIRHAEESLSIL, AVLTAHIETHL T,

COREWIVICR LIzDIE, FA Y ENOMSEEE RO TTEHREICK
ERWEBNEEI BN RIEE 2PV R X Th D, X 1915F0FEE T
SlEEHERER ) ok T, ROLSIChERTws, NikFFEEEX. BOH
BRPETIRBEOLDICHOKREZHELIRETHDH, AULDICDBHAIK
FHoTiEhokhv, 2F bbb RIEHLFAEKD, FEFWICHLL—A
2, BERLZRETH D), EIPILAXTICINID, HFEESIEEPH
SR E ORI ERIBICHA L TAEET 20Tk, BREFRoRE
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DIDICHGDER, D% b IcitFH L CEBEEHRCEB 2R L4k
HTBNE7Z LS (Biesalski 1915, pp. 13-14),

HBVIEANA Ty EEBFA 19154 2 IR LS REEELEO S
By, ABEOEZZBEICLTVREIENRTEND, 4 OEHH, FE
FHHEEGOTR-CT&, HELHBEHD /DI 705 FEEEZ L, WE
B, WoZ2MIT20RILELELECTH 5 HEESHMNORNIC, 2L T
ZREAfTLCEMBTARETIRE, UHFLC Lo THZORBEICLE > TH,
ZLUTRIBICE > THHEE ERFE LORROHEE RS, 2R3 EEES L
FE A RN K2 B 2 L TH B (Pironti 2015, pp. 122-125), ¥ EEH 7
HOMAERIZ, HEE VI B LToRE R R LS 2T, ELS
DFBICTESTEET LI L ELESINZDTH B,

2. "HETEEME A XY

BUBRESEETILDEK

Cowvbid "HENck 287 Lwo BRI, F-RERKREHO FA
THFRELEZRELSEO L b 2D, RIEOKRER L 2 2&EHERT 2
Z il E T o 72 (Kienitz 2001, p. 390) , /1D HLTH - 7220147
540D BMEIZEFEADDOFLTD H 205, £ D% L PHE K AKE T
MBS & fr o fo, BURE N A Y A ERE RS 2 OIS AR Rz 4 TR
O E LTI T OMWS L, WHEEETEL 255 LHKEETVIC K > TH
RENBMHAEFTOMEFE L LTHEET 2 2L, Z ORIt L & 257
UOEBMT 52 EnRkdENTZDTH B,

THEic k2, 2HEFEINEHEEH I, BHCTATALZHER 2
ERARTD, EEOBMEIZENIFZETH-DES 50, B o T
H, b E—-RIMFEARE T, ELOoBBEIEF A Y721 TH 1100
TN, ESHETT00HAH £ 0 2HA T, FRBIRKBRICEAShEC
ETCHE - AGE L DI A, M TWEINEREMIck > T T4
EUEoTL %) HEHEEZFOLEIZ., FA VR TSEEETLZNE
TOWMFTIIEZLONZVEEZGHEL 72 (M 2022, pp. 81-89), EAKMHY

86



s S O Ee & Bkt

CZNZENOEOMSFIEEEZEREATHADLE, 77 AD154T7 AN (1920
), FAVIS3HAN (19214F), 4 ¥ U X 117THA (19214F), 4 % U 757
TN (FERXRAH), 72U HAERE205 A (19214) (International Labour
Office 1923,p.2) & . 107 ANIE & TH » 2 AP EIC LR THIEWITS W
Db h B, BMIERD 5B AN R REEE A O, S [E
ROREE - DXL ROIHETH S I,

rdlE GEAE) flix, 3 CICERh o 1917F I P FEEH O IC
ML TARTH#ELZED T, U TRESNBRPHEELELEED O
ZEESHIF, 2By Py (19184F), u—= (19194F), 7V av
v (19204E), Z L Ch7700% (19214F) CIEXRBA» ., % 2 Tk
FlEEE 2 O B EAMNIE O ? 5 OANZEICE L T, #ixrvER
b, KHMTOFLAVED LT, BRIk TRV SN EREROT
WO —>THh 2 EEH BRI, SBEEICET 2 RFEEE~OL
RSB0 & 20D & Bl & QT RIic > wW CHE 2177 - 7295,
Z OFREIZ19204E DU F A 7 EBORE T b EaI T % (Alcalde 2018,
pp.497-498), L ICHIT AR 2GR EZE 2R 27 I VA, 41XV
A, 2 LCHBEBIO R4 YT, #6221 THRET 200, KK
W o3l EhHv CEEOSBE DO FLE 5o Tz, EBR 8 E O
EFERIT TFEEZE~OHE) L LT L5 (International Labour
Office 1921), % DR Z A FERKIE, 1923F1cY 2+ — T E 5
T, o DEMICE L TRAZHE T2, NIEHEEZBEET 570 o EHE
232§\ 72 (International Labour Office 1923)
ZOEBLHOMEBR I LNIE, 790 A0 XY 2DEFHEES I, H
FHESCOBTEOBRICHRNZRENIG L TR Shs DIz LT, FA4 v E
A=A FYT TR, BHARED X 0 HEEENOLEIIEC TSI E NS L
VI, BREEEOBREEFBREIICIRET 2 0TI, L EAERER
KR EHEERICD» 2D DL H > THESECIXELS AED o iz
7o, MEBEEZFICL>TLOELWEKEICZ 572 L w2 % (International
Labour Office 1923, pp. 2-4), fth/7 CHiFEEE 297 @REIC X - THl 2 & v
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ST, ok BEORE L INIBEE - REZEL L BED D LV
D6 OBEFEPEP - EERKMLTW S, ZoBERICZ, HEEF LI
b O BUEAERT 2 BMNH - 72 2 L3S, AR RERE T
HHFAY TR HESZLAVECIREOHEEBEICXL D, EE>»SAWE
BEHEFOHT RV EDL—HTH o7z, THEHBEOA XV R TIREFE
EE2ROGICHIT ZEBEH]HD., 75 v AR EBHBIE. 107
VOSELHoTRA Y TREFRIN»SIZEAEHKEL L BoT
(Geyer 1983, pp. 257-258; Cohen 2001, pp. 4-10) Z & 3. MEGefEsE#cmtoy
ZWUBFNEE S "2 LZERATH D, HHIEEIe TV 2ERT 24
REIRE DB B SO E VWA XS,

TRABESOLEIFESBIC KRS NI HEZFELLRTALS, FA4Y
T, B pEE R LR R RN T 2 ER R R T O e 2 EEEL D,
1920 ICHIE SNz, HRECOMAEEL SNTMHAREEZ L LD
DNRE L TH D, TIPNEFZRTICOWTIE, HRWICESEENTW
oA, EHIEEO—EF L LTEZ 6N TE D, "TNSR & OB

F 1 AEEEE (19204F) 12X 285 FHEEOBE

REE TR AL N
RIE 72 3 R i o 85 50
T TH] PRI 72 1Z & oo BHTAT R il 20-50
F 7 OB T & 72 31 85 40
F e DEs 30
BIEE AT 3 AR Lo RREG 30
SRS L1380 LofEE 30
M7 DAL - ka2 - KR 0BG 30
B O BE, ERBE 30
Big 0BG 20
A HOEEG 20
2 TCOHDEG 20
W OEAN (&) 85 20
il 2 iz T o Bl o B 20

Hi B o Reichsgesetzblatt, 1920, pp. 1633-1634.
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ezl vay 7k EORMEERIZOWTIE, ZRDEMICL - THES
NIIEEST REEEA100%, D & b BEZHHA REEOT I 508, FEERIC
MR EDPEPEELBESINI D, TLRONAFHICTET, HAW
WIKEEDD LD LD o TORRRPFIELZICT Eh v L fiani (L
)V — 2017, pp. 153-157) ,

ECAT, WHEELED TRE,) LIk, E0LHBbDRE 27D THA
Do VoA=L UHPEB L 1920F0BMEIC XX, FA Y ICB W CHESE
SEZMTHIB3AAND I B, LlEHiZR & ONEEE765.4% % 5o,
bolbbEhoi, DOVTHRBEEL24.7%, HEEE3.1%, H -
AR 572 b 005 1.8%, WEEH1.5% TH -7z (Whalen 1984,
p.53). THDOEEH S, G EEERLR o7, b5 TBES LS,
T IEE L L —HTaw 3 BREGEFIEUAIC— A E NI 7
ole, LrLInsHEBEHIZ, —HTo»2RE®IALT, HS6%2H
HICH - 723E2 0 D & L CTHFREE D T M MED T, FEHES
FZICCWAEBECRHEEESR L IXIT % X 517k - T { (Kienitz 2008,
pp. 98-107),

3. &R/EODFIA

2 BELLBPEESR L, 200002 TEh 5, HBBET LA
WAEZT 2D 2 CHARERT 2 X 5 BAICTBERIISELH#E 2L L
o tz, BIfRERMZH R E YL 2 ¥ 2 EHERR CH A EEE 22T AR
TWERi7 51k, YEFEOWPEER L ZORBECIT T, £F - £k
EOWRBERMMT 2 LTS 0 S HERE THID RS &), %6 DL
FEEE N ZHL D R % L3RI L T\ 5 (Biesalski 1915, p. 17), I TN Tl %
NHEBOFHIZ OV THTWE 0,

FAVIZBWTEBE, TR VA VEBSHMERIOEE 2 £, 8E -
SNTEL (Ott2002,p. 14,26), 7277 L 2o DEBIE, R HICENKZ
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a7z ERHNZMAmA2ERLZDOT, bORET L wo 7z & 5 ki
TR EAEEBEI N T ahofc, HKHIERITEE T 2 YFEOHEEL2 2T
RO IR A BBV IND X DIz o D, MALHFBZDOT AV D
ARETH D (Davis McDaid 2002, pp. 122-129). FA vV TH 21 5 % ik
LTwi, L2 LE—XIEFRE OB E, i LEHoFE Tz 5 LE
Wir b DEPAFTER L rolz, MAT, BT EHITR L U 7o G s
XBEOTEOD L B LT IR0, Al DO E v o 2o BRI O E
NEEDPRDOEND XS WChotcd, ENTEBEZRAE L, WEZ2HER
L7 A TENTNOFMEMAFICES LS ICEEL T T EPEB0REL
72572 (Perry 2002, pp. 75-101; Neumann 2010, pp. 96-104), % 5 L7-ZHHE %
Wiz L, WEOXVEIEEZOHDIE T IR CoESRETEINAT
FHEHICT BT, I6FEIZIFRVY v - vrbay Ty 77 T
gt v o — ) PIE S /- (Stindige Ausstellung fiir Arbeiterwohlfahrt in
Berlin-Charlottenburg et al. (Hg.) 1919, p. 1), T Z TiZ FA Vet 5 &
EHN, ZN5PFFEEE - BICE > THE® HFEEIRICE L T 5 2
HL. R LAEROBEZFH L, HELGESHEIS vk S EET 2
HKBEHED koot EEF oM B, S cilEsnizos,
ARl oikSfEEE ALY TR INZ, 2 L THEINEEHEEZZITI-
TSR ELE B, BREEE TIRDEREL 2, & L THERRICRASH
ZHEEFBLEEZHI DL INT,

HEPEI L, EERIE A TL % &, SH&EICB W TR %2R
THEHPEEHELE Bolcp, MEMCEEE2 S ABE THRE, ©°&5
AXVART T VALIZRLBD, FAYVTEZWDED Lo, ZORb
DT, MFREFEEZBE L, WERGEEEEFIN L <ot THD
E%m\%%%?éﬁ%ﬁWQMk(mmmmmmﬂmapmmo%®
Tedich, BUNCHE SN, WM iz 2, BEZ2TE272 0% K
SIEEEOD LICEIT B EPEHINS LKk, BiGAELy 4 —D
RENIHEEFRIcETEITHAL TV o, BEFREEZOMIICEL TR
F, BEEHZ XU NEY R L) X TRITICHELRBEAE 2T
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BRI B THE I, 19164EICE L bt TG fEE oF e
v EE (Krais 1916) 12 XNiE, T a7 v~v 7 EETIE, 5
EHEIBEBZEAPREINT, HEAR TR S N7 S REES 2 o7 B
RS 7- D ICHREEMR, BEERE. yriesr—nhsnz, EENO TR
TOHEFEPEIC, FEHHOHEMEELZIE, MPpEEE A — ANI#E L 72R
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W75 5 B FE I DMl > 7 fi
HH DA AA F 47z
(Barth 1916, pp. 84-92) ,

T TEE OB
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DED b ek Ko 1M S RE
F, HBEEEEL >k
F¥kz2 3 28l oBLHITH
5, PHEHICERELZ DN
VEEEESMNTCEHH,LT
b, ZNELZ DAL MR
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DM % (RN TG L
TEIDTHIMZ T 208255
%, WEBITIF, 25 L

R 2 - 7o fESEFIRR

Hi#L : Felix Krais (Hg.), Die Verwendungsmaoglichkeiten
der Kriegsbeschdidigten in der Industrie, in
Gewerbe, Handel, Handwerk, Landwirtschaft und
Staatsbetrieben, Stuttgart: Felix Krais Verlag 1916,
p. 402.
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(1917), pp. 3-4, £ 2 CTld p. 4.
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L#EZ bz (Kienitz 1999a, p. 188), HKEGOLE, &S i B ke
ZRER L, BEREYICHACTE S X 9T A01id, VY NE U BARAX
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Re-imagining Feminist Politics:
Queerness and the Feminist Activist Movement in China

X H[H#ff  WEN Keyi

This article investigates the feminist politics of the Feminist Activist
Movement, which started in China in 2012, while focusing on the relationship
between queerness and feminism. Through examining the movement’s
possibilities and limits, the article demonstrates the importance of the
politics of “intersectionality” explored by the activists for today’s feminist
movements.
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Adaptation Strategies in Chinese Web Dramas Based on BL Novels:
In the Double Helix of Censorship and Profit

J& % zHOU Mi

This paper examines the adaptation strategies in Chinese web dramas
based on BL novels. The results reveal a process of change in adaptation
strategies, first to BL, then to bromance, and finally from bromance to
informal BL, due to the interaction between the censorship system and
commercial interests, as female consumer power increases.
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