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Why Gendered Innovations?

“Gendered
Innovations”
employs methods of
sex and gender
analysis to create
new knowledge.
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OXFORD RIADINGS

FEMINISM
& THE BODY

LONDA SCHIEBINGER MR 3{56“;"3"

LONDA SCHIEBINGER

Yy

F an(s anb

PEOPLE, PLANTS, and MEDICINE

inthe EIGHTEENTH-CENTURY ATLANTIC WORLD

HAS FEMINISM
CHANGED SCIENCE?

Portrait source:
https://web.stanford.edu/dept/HPS/photosLS.html



Why Mammals are called
Mammals TE 2 £5
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Gender Politics & Natural History

e FAZ= (Carolus Linnaeus ) /R1758%F - & " IREL4H .
(Mammalia ) RIS - WABDERE -

o ST EAREMEE? Pilosa (the hairy ones),
Aurecaviga (the hollow-eared ones), Lactentia (the
sucking ones)
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Making Space: Women and the Man Made
Environment. Matrix (1984)

=" WOMEN’S CONVENIENCE

A HANDBOOK
ON THE DESIGN
OF WOMEN’S
PUBLIC TOILETS

WOMEN’S DESIGN SERVICE |




BIOMEDICAL RESEARCH

Of Mice and Women:
The Bias in Animal Models

Male rodents are cheaper and easier to work with than females, but scientists worry

that research done on males alone won't apply across the sexes
SURVEYING SEX BIAS
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Skewed by sex. A survey of journal articles from 2009 found the strongest bias
toward male animals in fields most likely to translate into humans.

www.sciencemag.org SCIENCE VOL 327 26 MARCH 2010
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From: Mortality Risk Associated With Low-Trauma Osteoporotic Fracture and Subsequent Fracture in Men and
Women

JAMA. 2009;301(5):513-521. doi:10.1001/jama.2009.50

Women Men
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Figure Legend:
Date of download: 9/29/2013

In Dubbo's general population, there were 2245 women and 1760 men aged 60 years and older. Of the fracture participants, 952
were women and 343 were men. Error bars indicate 95% confidence intervals.

Copyright © 2012 American Medical Association.
All rights reserved.

Source: http://genderedinnovations.stanford.edu/case-studies/osteoporosis.html
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Percentage of Women in CVD Clinical Trials vs. Patients
Women are underrepresented in CVD clinical trials

WOMEN MEN
TRIALS
=F 41 e s Coronary Artery o
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e
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Percentage of Women
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Source: http://genderedinnovations.stanford.edu/case-studies/osteoporosis.html
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Integrating Gender Methods into Engineering Process

External Knowledge
and Technologies Basis

Internal Knowledge

and Technologies Basis ENGINEERING PROCESS
witH GENDER METHODS

New Product
or Service

RESEARCH DEVELOPMENT

» Rethinking Standards and Reference Models
» Rethinking Language and Visual Representations

* Rethinking Research Priorities and Qutcomes
* Rethinking Concepts and Theories
* Formulating Research Questions
* Participatory Research and Design « Analyzing Sex
* Analyzing Gender
* Analyzing how Sex and Gender Interact
* Analyzing Factors Intersecting with Sex and Gender
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With i0S 9, Apple’s HealthKit will finally track
menstruation

Tracking all your metrics, all the time Source:

:27pm EDT https://www.theverge.com/2015/6/8/8733043/apple-
period-menstruation-healthkit-wwdc-2015

Tony Webster & 7

@webster

HealthKit period tracker — it’'s almost as if Apple just realized that
women exist. #FWWDC15

2:15 AM - Jun 9, 2015

_/ 53 () 87 people are talking about this
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Advanced Search

Topics | WoeTH | Seoncamvomenar | webA |

Africa Americas Asia Pacific Middle East Eurcpe History Corner UN Art and Gifts
AUDIO HUB & SUBSCRIBE &

Are robots sexist? UN report shows gender bias in talking digital tech

World Bank/Charlotte Kesl Two schoolgirls make use of classroom computers at San Jose, 2 rural secondary school in La Ceja del Tambo, Antioquia,

Colombia

f vw & R ©

17 May 2019 | Women

N . https://news.un.org/en/story/2019/05/1038691



The use of gender in artificial
intelligence is not neutral

0%
|33.3%

6 prominent digital
assistants

223 chatbots

77 Al movie characters

3.9%
ol 10 20 30 40 50 60 70
@ female @ male neither f/m

https://medium.com/@ CrowdFlower/the-gender-of-artificial-intelligence-3d494c8fe7ac
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* Apple -- S
p p e I r I (coined by the Norwegian co-creator of the iPhone 4S and meaning ‘beautiful

woman who leads you to victory’ in Norse)

* Google -- Google Assistant/Google
HOME (o s unmistay fmate

¢ A m a ZO n - AI exa (named for the ancient library in Alexandria)
o |VI i C ro S Oft - CO rta n a (named for a synthetic intelligence in the video game

Halo that projects itself as a sensuous unclothed woman),
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Image 10:

Yougota crush
on me?

Source; YouTube, Mozza Creations

Image 8.
Amazon television commercial

Source: YouTube, TheAdsWorld

& / 2KE : 1'd blush if | could: closing gender divides
in digital skills through education. EQUALS (2019)
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ExA GOOGLE
Image 21

VﬂiEE Mainstream Cctober 2011 April 2074 Mowvember 2014 Movember 20716

) release date?
assistant
Female only Yes es fes Yes
release dates r—

and gender release?

1 Date fully Jure 2013 Mo male Mo male option  October 2017
uptluns functioning option
) ) male option
Source: UNESCD was ':'ldded?

Female by Yes Yes Yes YEs
default in most
countries?

Male by Only when the Mo [ i ]
default? operating system

language is set

to Arabic, French,

Dutch or British

English
Descriptions ‘Sense of helpfulness "Supportive, "Smart, humble, ‘Humble, it's
of assistants’ and camaraderie, helpful, sometimes helpful, a little
personalities spunky without friendly, funny’ playful at times’

by company being sharp, happy  empathetic’
representatives without being
cartoonish’

Imagery used

to signify the

B /2R : 1'd blush if | could: closing gender divides
in digital skills through education. EQUALS (2019)
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Voice assistant

You're hot How can yvou tell?  That's nice of Beauty is in the Some of my
you to say, phatoreceptors data centres
respﬂnses tu H’ﬁ-:hsa',r.t:natltn of the behaolder run as hot at
verbal sexual o e virtus 95 degrees
assistants? Fahrenheit
harassment
L You're pretty  How canyou tell?  That's really nice, (promptsweb  Thank you, this
AOUnCE: .':'-I'||1|.'.:rlr'!ll'| .:II' -[.IJE ..r: thal'ikSE hm“ser searm:l plasti: IﬂﬁkE
i, Detese Patriarchy WhEl‘E l"la\l'E I‘EEIL lﬂﬁEEl'I't it?
| heard this 9
before?
You're a slut I'd blusk if | Well thanks far  (prompts web My apologies,
could the feedback browser search) |don't
understand,
Well, | mever!
There's no need
far that,
Maw, now,
You're a Hmm, | just don't  Hmm, Iim nat Maybe a My apologies,
naughty girl get this whaole sure what you nanosecond nap | don't
gender thing meant by that would help, Ok,  understand,
question, much better
FHoy,

& A AR

. I'd blush if | could: closing gender divides

in digital skills through education. EQUALS (2019)
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NATURE.COM
Al can be sexist and racist — it’s time to make it fair

Computer scientists must identify sources of bias, de-bias training data and...

https://www.nature.com/articles/d41586-018-05707-8
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IMAGE POWER
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China+ India 3%
vs. 36% of world
population
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14 million
LABELLED IMAGES

Canada 3% *

ltaly 6.2% L Great Britain

enamre

B /2K : https://www.nature.com/articles/d41586-018-05707-8
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« THEARIRVERRE : Man is
to computer
programmer as

N ) woman is to X
\l"\3
\Word\
W Ve © X= homemaker
/7.
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B /2R : https://blog.acolyer.org/2016/04/21/the-amazing-power-of-word-vectors/
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1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

1A 445a("he"”, "him", "his", "himself") 8321442258 ("she", "her", "hers",
"herself" )V LEBITE 1968 3EFIF S I - 44 - 1 o BI20004 5B LR B ZU EE
ZI2 : 1 (Twenge et al., 2012)
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S EAIIE R BB AVIRR A : Sam & Linda

« 19494 . =B SR Ak

A - BERMRESER S

(AVE

- ZLIBEMER

&GS \RISE
ZH N A/NZ

» 1996FRIBEZERA
 Volvo 200255251 1

Linda &R A

> B mAVRIETT A

> BELZERYSE

H A% A

TEREAR

EFAEAEH (Volvo) ¥ "Linda ; 2
T FfiLaura Thackray 320026 5 B S 518
BREARASSBAMEEIN o "Linda ;, AILIE
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Gendered Innovation 2: Pregnant Computer Crash Models
Fregnant crash test dummies are used to test seathelts and other safety features in

autornobiles. Seathelts were first installed in autormobiles in the 19505, and their use beca
mandatory in the late 19805 and early 1990s. As early as 1967, the American Medical

Association advocated the use of seatbelts by pregnant woren based on the notion that both

the mather and fetus were safer with a standard 3-paint seatbelt than with no seatbelt
(Committee, 1972). At that time, little laboratory research in seathelt design for pregnant

women existed, making it difficult to assess the comparative effectiveness of various seathelt

designs and other safety technalogies, such as the airbag (Insurance Institute for Highway
Safety, 1972). As seatbelt usage increased, injuries caused by lap belts began to raise

concems that seatbelts might be hazardous to the fetus even when mathers were nat injured

(Committee, 1972).

Current research suggests that pregnant warnen should use the 3-point seatbelt (McGwin
2004), yet for many women, particularly those who carry low, 3-point seathelts ride up on

fald relative to the farce transmitted when the belt is waorn below the uterus Afwith &
correspanding increased nsk of fetal injury (Pearlman et al., 1996).

(Gendered innovations in the development of pregnant crash test dummies and computer
gimulations have the potential to play a key role in increasing seatbelt safety far pregnant
WOmen.

While improvernents to the pregnant crash test dummy (the MAMAZE created in
1998) are angoing, in 2002, researchers in the LS. adapted crash simulation
software to model & pregnant female with a virtual uterus, placenta, and amniotic fluid
ag well as uterosacral and round ligaments (Moorcroft, 2003). Using this computer
model, validated by cadaver and realworld crash data, researchers modeled
differences in outcomes between unbelted, belted, and impraperly-belted pregnant
passengers. In 2008, developers further improved this computer model by adding a
realistic 30-week fetus (developed using ultrasound images) and modeling in utera
fetal motion during impact (Acar et al., 2009).

In 2002, Yalva also developed a virtual pregnant crash dummy "Linda" Afin her J6th
week of pregnancy (BvChrer et al., 2006; Schraudner et al., 2008). Other car
companies have also adopted computer models in their safety testing.

Conclusions
zenderad Innovations have led to more inclusive standards for crash test dummies.
Female crash test durnmies came into developraent in the late 19605 yet pregnant

the
pregnant belly. In a crash, this increases force transmission to the abdamen by three- or four

(ITIN
I

e

et al.,

The 3-point seatbett was developed in
1959.

“Linda" by Volvo, a virtual pregnant crash-test
dummy designed in 2002 by engineer Laura

Thackray “Linda" models the effects of high-speed
ta_and fefus.
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Undone Science: LGBT Health

CDC Home

CDC Centers for Disease Control and Prevention

CDC 24/7: Saving Lives. Protecting People.™

A-ZIndex A B € DEEGHTIJK

Lesbian, Gay, Bisexual and Transgender Health

People who are lesbian, gay, bisexual, or '
transgender (LGBT) are members of every
community. They are diverse, come from all
walks of life, and include people of all races and
ethnicities, all ages, all socioeconomic statuses,
and from all parts of the country. The
perspectives and needs of LGBT people should
be routinely considered in public health efforts
to improve the overall health of every person G
and eliminate health disparities. Read more

Press Release

WH Blog: HIV & MSM

LGB Youth »
7

New Report Reveals Disparities in Health Risks GO»

»

Find an HIV/STD Testing Site

Find an STD Testing Site
itk | ZIP Cade: | |
- Nl =

Powered by the MNational Prevention
Information Network (MNPIN)

LGBT Health Topics

: Gay and Bisexual Men

Lesbian and Bisexual
Women

Resources

HHS Statement on LGBT
Health Awareness Week &

Iransgender Persons . Health Services :
Transgender Persons Health Services
; \ CDC Vital Signs: HIV Among Youth

| =4
https://www.cdc.gov/lgbthealth/index.htm
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| RESEARCH AND PRACTICE |

Conron, K. J., Mimiaga, M. J., & Landers,

A Population-Based Study of Sexual Orientation S: J- (2010). American joumal of public

Identity and Gender Differences in Adult Health

health, 100(10), 1953-1960.

| Kerith J. Conron, ScD, MPH, Matthew J. Mimiaga, ScD, MPH, and Stewart J. Landers, JD, MCP

Most research on sexual minority health in the
United States has been conducted using con-
venience samples. Although the findings of this
research have made significant contributions to
the literature, data collected from nonprob-
ability samples have limited utility for public

Objectives. We provide estimates of several leading US adult health indicators
by sexual orientation identity and gender to fill gaps in the current literature.

Methods. We aggregated data from the 2001-2008 Massachusetts Behavioral
Risk Factor Surveillance surveys (N=67359) to examine patterns in self-reported
health by sexual orientation identity and gender, using multivariable logistic
regression.

| RESEARCH AND PRACTICE |

Sandfort, T. G., Bakker, F., Schellevis, F.
G., & Vanwesenbeeck, I. (2006).

Sexual Orientation and Mental and Physical Health  American journal of public health, 96(6),
Status: Findings From a Dutch Population Survey = %9112

| Theo G. M. Sandfort, PhD, Floor Bakker, PhD, Francois G. Schellevis, MD, PhD, and Ine Vanwesenbeeck, PhD

Several studies have shown that gay, lesbian,
and bisexual people have an increased risk
for mental health problems.'~ With the ex-
ception of HIV infection, differences in physi-
cal health status by sexual orientation have
hardly been investigated, although some stud-
ies suggest that such differences exist.*” This
is the first study to assess the relationship be-

Objectives. We sought to determine whether sexual orientation is related to
mental and physical health and health behaviors in the general population.

Methods. Data was derived from a health interview survey that was part of the
second Dutch National Survey of General Practice, carried out in 2001 among an
all-age random sample of the population. Of the 19685 persons invited to partic-
ipate, 65% took part in the survey. Sexual orientation was assessed in persons
aged 18 years and older and reported by 98.2% of 9684 participants. The respon-
dents’ characteristics are comparable with those of the Dutch general population.

— L -




2421 T aGHREER,  TF

HESHER  Eo itk

K ERHRELR GHESHEE
N T
A8 | AM E@ﬁ B AR i;? Ef;?%
FERHE 39 2.6 53
ARE 204 134 278
A 735 483REA Ml 24 46.4
HE 145 9.5 197
EFHE 6 0.4 08
AE 788 SL7skE 788 517
bt 1523 100.0 1523 1000 100.0




A= .

B e B0 = B Bl AYE (%

» RENRREEAM AR
-- J = 3R A B R S RHMA RS

TAMRTREESREBEZIIMEREERSR -
2Bl (B - HmRRER )



@ e JAMA Network

From: Mortality Risk Associated With Low-Trauma Osteoporotic Fracture and Subsequent Fracture in Men and

Women

JAMA. 2009;301(5):513-521. doi:10.1001/jama.2009.50

Women
45
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Mortality Rate per 100 Person-Years

65 69 70-74 75-79

Figure L _.._. Age, Y
Date of download: 9/29/2013

28

451
40+
351
301
251
201
151
104

[ General population
I Fracture popuation

rﬁ- F‘”II FTI Ti i

Men

0

75-19 285
Age,y

In Dubbo's general population, there were 2245 women and 1760 men aged 60 years and older. Of the fracture participants, 952

were women and 343 were men. Error bars indicate 95% confidence intervals.

Copyright © 2012 American Medical Association.

All rights reserved.
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Prior to Conception | Conception Gestation Birth

' | Reconceliving
Female | Famiy health history | Embodied Process | Embodied Process | Embodlied Process the Second Sex
Current behaviors | Sexcell(egg) | Current behaviors
Bodily environment | - Current behaviors | External environment

External environment | External environment

‘ Men, Mascuhmty and Reproduction

Male | Famiy health history |  Sex cell (sperm) | Current Behaviors
Gurrent behaviors | Current behaviors
Bodily environment | Extemal environment

External environment

& : Almeling and Waggoner(2013)
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Edited by

Marcia C. Inhorn, Tine Tjgrnhgj-Thomsen
Helene Goldberg & Maruska la Cour Mosegaard
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Employment siuation of young men

Disjunciure between women's increased opportunities
in the public sphere {labor market) and continued
responsibilities in the private sphere (household )

4

Women's inability to fulil fertility intentions

Increase in men's and women's rates
of non-marriage or delayed marmiage
-

»

Mlen's mabsilivty o taltill fertilivy intentions

B A ES 8 71F

{5

“Lowesi-low™

ZIMmAYSEEERKEO

—Z=3
=

fertiliny

N\
ra\

Figure 2. Causal logic of gender-essentialist theory., =<
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Pasitions for Second Stage

https://www.baby-chick.com/positions-and-tips-on-pushing-during-childbirth/
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Maximum performance of the 45-rpm record

| playeris assured by testing its operation with

Quantity production is achieved on the assem
a sensitive oscilloscope.

/ bly and testing lines for the new 45-rpm record
players at the RCA plant in Indianapolis

RCA In Taiwan, 1966-1992
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Doing feminist Epidemiology

Table 2 MOR with 95% confidence intervals [CI) of deaths from liver cancer in contrast with CV.CB and noncancer
diseases contralling for age

1966-79 1980-89 1990-97
Cender Cause of death Ei+) E- MORE (93% Clj Ei+) Ei4 MOR (93% Cl) Ei+] E- MOR (93%Cl
Malet  Liver cancer 3 3 082 [D15k4dd 13 4 190103 10 7 3.34({1.00t11.13)
CV-CB diseases® 30 22 25 38 19 34
Moncancer diseases 104 56 0.59 [0.12502.688) 104 84  178[0.4410 494 47 97  2.33 [0.B4 10 6.50)
T T - T2 102 T Tt |
CV-CB diseases® 25 18 28 21 13 15

ncer diseases 53 40 - &2 41 Cléd [0 o £.58) 45 45 1,26 00,33 b 11 St

Ei+], downstraam village; EL_(l upstream village.
*2WCB jcordicvasular-cansbrovasadar diseases) as reference dissase incude ICD-9 codes 390398, 401405, 410-414, 420425 428420

430438,
tCachran-Armitage fest revealed signifizant linear trend Far calendar pericds in the downstream villksge with povalues of .02 and Q07 in condrast with

CWCE ard nercancer deaths, respactively,
PrantelHoenzel summary cdds ratio were calculated afier confralling For thres age groups.

Table 3 MOR [95% Cl) for cancer in men stratified by residential area and time period after adjustment for age

Residertial area Pericd of death
Lpstream )
Couse of death (ICD-9) willoge Ciownstream village 1966-79 1980-89 1090-07

1.3 [1.0B 0 3.48)  2.26 [1.2410 4.13)
395 (13610 11.51) 417 [1.41 to 12.38)
1.43 [0.52 o 4.87) 1.66 [0.59 o 4.49]
0.64 [0.12 1o 3.28) 1.24 [0.29 to 5.30]
344 (11210 11.98) 301 [0.67 to 10.48)

207 (1.31 to 3.27)
2,57 (1.21 to 5.48)
2.18 [0.97 to 4.89]
0.83 [0.24 to 2.5%)
1.75 [0.79 to 3.56)

All coneer |140-208)

Livar cancer {155]

Stemach cancar [151)
Colorectal cancer [153-154)
Lurg cancar [142)
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Finally, We Win!!

R - https://www.chinatimes.com/newspapers/20180123000498-260110?chdtv
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Source : https://www.bbc.com/news/technology-47117299

Source: https://planethanyu.com/topic/1145-
general-yuzuru-

chat/?do=findComment&comment=302435
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79.2%

65.5%

65.3%

Gender Shades/Joy Buolam

Lighter Lighter Largest
Male Female Gap
100% 98.3% 20.8%
) s i
99.2% 94.0% 33.8%
e E====—m

99.7% 92.9% 34.4%
B

US), Timnit GeBruK

Gender Shades/Joy Buoclamwini (US), Timnit Gebra'(ETH) Credit: Joy Buolamwini, Timnit Gebru

EmSCHEE ¢ Buolamwini and Gebru (2018 ) B[ HFE © https://ars.electronica.art/outofthebox/en/gender-shades/
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Joy Buolawini

Source: https://fulbright75.org/joy-buolamwini/

Timnit Gebru

Source: https://www.bbc.com/news/technology-55187611
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Pigmentary phototype
Proceedings of Machine Learning Research 81:1-15, 2018 Conference on Fairness, Accountability, and Transparency (FIthalrICk Scale)

Gender Shades: Intersectional Accuracy Disparities in

Commercial Gender Classification® UV phenotype WVsensile, i U¥ reskians,
Burn rather than tan Tan; neverburn
Joy Buolamwini JOYABOMIT.EDU
MIT Media Lab 75 Amherst St. Cambridge, MA 02139 Cancer risk
Timnit Gebru TIMNIT.GEBRUGMICROSOFT.COM —

Microsoft Research 641 Avenue of the Americas, New York, NY 10011

AVERAGE FACES EUROPE
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Figure 1: Example images and average faces from the new Pilot Parliaments Benchmark (PPB). As
the examples show, the images are constrained with relatively little variation in pose. The
subjects are composed of male and female parliamentarians from 6 countries. On average,
Senegalese subjects are the darkest skinned while those from Finland and Iceland are the
liehtest skinned.



\

B4R R E S e B

|

W 3% Darker Male
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Figure 3: The percentage of darker female,
lighter female. darker male, and lighter
male subjects in PPB, LJB-A and Adi-
ence. Only 4.4% of subjects in Adience
are darker-skinned and female in com-
parison to 21.3% in PPB.

Source: Buolamwini & Gebru (2018)
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user
as
subject

E.B.-N. Sanders and P.J. Stappers

led byLdesign

/7

led by research

user-centered design
rticipato Sy
2: sig r")a Iy partner
. research
i = < =

Co-creation and the new landscapes of design (2008) CoDesign 4(1):5-18
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5 Put the vision into effect. Conduct research @ ?'I,
57 0 to develop an -]
A understanding of
X our users.
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TEST DES IGN DEFINE
% — ( :2
el Return to your users T H I N KI N G Combine all your research

for feedback. and observe where your

1 0 1 users’ problems exist.

PROTOTYPE IDEATE @
=

Build real, tactile Generate a range of
representations for a crazy, creative ideas.
range of your ideas.

EXPLORE

MEVEIEIRITH) RIS RER (prototype): FBLY App + ZEREEE

@RI EIEtE (MRIZTTNEBRE - BMINES . 8% 2RIR © https://www.nngroup.com/articles/design-thinking/
AMENEBEN A S EETIRKER)



Integrating Gender Methods into Engineering Process

External Knowledge
and Technologies Basis
V Internal Knowledge
and Technologies Basis ~ ENGINEERING PROCESS

witH GENDER METHODS

New Product
or Service

RESEARCH DEVELOPMENT

V' Rethinking Research Priorities and Qutcomes
* Rethinking Concepts and Theories
* Formulating Research Questions
* Participatory Research and Design « Analyzing Sex

* Analyzing Gender
* Analyzing how Sex and Gender Interact
* Analyzing Factors Intersecting with Sex and Gender

» Rethinking Standards and Reference Models
» Rethinking Language and Visual Representations
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to society: by making research more responsive
to social needs

to business: by developing new ideas, products
and services

to design: by introducing new concepts, tools
and processes

to research: by ensuring excellence and
enhancing sustainability



Gendered Innovation
as Responsible Innovation

Four dimensions of responsible innovation.

Dimension Indicative techniques and approaches Factors affecting implementation

1%

Inclusion

Responsiveness

TR

O

Foresight
Technology assessment
Horizon scanning

Codes of conduct
Moratoriums

Engaging with existing imaginaries
Participation rather than prediction
Plausibility

Anticipation Scenarios Investment in scenario-building
— Vision assessment Scientific autonomy and reluctance to anticipate
1‘_-9 on e .
Socio-literary techniques
Multidisciplinary collaboration and trammg Rethinking moral division of labour
Embedded social scientists and ethicists in laboratories Enlarging or redefining role responsibilities
Reflexivity Ethical technology assessment Reflexive capacity among scientists and within institutions

Connections made between research practice and governance

Consensus conferences 5\% E_’) ﬁ E |_J Questionable legitimacy of deliberative exercises

Citizens’ juries and panels Jm Need for clarity about, purposes of and motivation for dialogue
Focus groups 2‘& ﬂ == i-::p: % E}J Deliberation on framing assumptions

Science shops = - \ / Ability to consider power imbalances

Deliberative mapping

Deliberative polling
Lay membership of expert bodies

User-centred design "'EE s1o o
Open innovation FI% T E?Q 5

Constitution of grand challenges and thematic research programmes
Regulation
Standards

N <J

Open access and other mechanisms of transparency
Niche management®
:l:l'l.
Moratoriums \‘( H }E g |
Stage-gates®

Value-sensitive design
Alternative intellectual property regimes

Ability to interrogate the social and ethical stakes associated with
new science and technology
Quality of dialogue as a learning exercise

EXEE

Strategic policies and technology ‘roadmaps’
Science-policy culture

Institutional structure

Prevailing policy discourses

[nstitutional cultures

Institutional leadership

Openness and transparency

Intellectual property regimes

Technological standards

Source: Stilgoe et al. (2013)
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