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Examining GMO Discussion on a Popular Chinese Q&A Platform
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1. The Structure of Zhihu

Similar to its American peer Quora, Zhihu is organized on a tree structure (Liang Liu, & Zhang,
2019) -- the general topic being the “root” containing a variety of related questions, and each
question being the “root” containing answers. When users post questions, they can tag their
questions with up to five most relevant topics. Zhihu officials suggest that tagging can help
match questions with active users and get high-quality answers (Zhihu Guidance, 2020). Some
meta-topics (e.g., Science, Art, Economics) are created by Zhihu officials and serve as the root-
topics for most topics. Following the standard tree structure, each topic can serve as a parent
topic that contains all answers captured by its child topics. Non-registered netizens can browse
questions and answers on Zhihu but only registered users can edit topics, pose questions, provide
answers to existing questions and vote (i.e., upvote) for satisfactory answers. Voting is the key
determinant of the order to present the answers within the same topic or question (Hamm & Lin,

2019).

II. The Search Results from Zhihu

The first row shows the results returned by Zhihu API when we searched Gene Modification
(“#¢ERE”), and the second row shows topics we chose that are most related to GMO.

Table 1: Search results and selected topics

The return topics
when the search
keyword is Gene
Modification (“%%

EHEAE")

Gene Modification( 3% & & ),Genetically Modified Food(# & K & @), GM
Soybeans(# E E K E), GM Rice(dHE K 7KF), Yongyuan Cui and GMO(£E 7K JT
52 H A), Harmful effects of GMO(3 & F E=), GM technology (%% £ F i AK),
GM biology(# & F 4 %), Why should we import GM maize from the U.S.CCh{t4
HOEEEEREX), Show my primitive understanding of GMO [Discourse](Ef
1 F#EERE[EH]), Clone( 5 [Z), Spider-Man[Movie](#1 %k £k [ B & ),
Monsanto( # LI &P ), Clone Technology( 5z [& #7 /K ), Guangzhou Institute of
Biomedicine and health, CAS(F E &R Zfe MEWEH SRR /), must
trans(3E#5 4 1]), The Table of Tomorrow[Book](BB H B9 & = [+ ££]), The Secret of
Our Success[Book](AKRRINGIEHEKMAZ: XTI IRFN A Kt b FHEK
{1 BR AA[F34E]), The Placebo Effect[Book](Z& B FIZ NV [H 58]

The topic list for
GMO research

Gene Modification( # £ [ ),Genetically Modified Food(#% & F & &), GM
Soybeans(# E E K E), GM Rice(dH K 7KF), Yongyuan Cui and GMO(£ 7K JT
5% HR), Harmful effects of GMO(# E R f8=), GM technology(3 & EFHA),
GM biology (3, & K 4 4)), Why should we import GM maize from the U.S.CCh{t4
HOEEEEREX), Show my primitive understanding of GMO [Discourse](Ef
NHFEFEERDET)




I11.

The Issue Entrepreneurs of GMO in China

Following (Ferree et al., 2002)’s practice, we identified the issue entrepreneurs of GMO in China
by two criteria: standing and framing. By standing, we mean the issue entrepreneur should have
a long-standing voice in the Chinese media. Issue entrepreneur should gain the status of a regular
information source whose interpretations are directly quoted. By framing, it means that the
media should report the main arguments from the issue entrepreneurs. The frames preferred by
issue entrepreneurs should be prominently displayed compared to rival frames. There are three
main issue entrepreneurs that steer the GMO discussion in China over the past 10 years.

(1). Cui Yongyuan

Cui is a famous TV host and investigative journalist in China, who is skilled in arousing the
emotion and applaud from the crowd on public issues. He is especially skillful in using laypeople
friendly and emotionally charged language to challenge the scientific authority of GMO, and to
promote his activities in GMO such as selling organic food. His opinions about GMO are widely
covered by media in China because of his popularity.

Evidence of Standing:

Mainstream media’s coverage on Cui’s GMO discourse over the years

Time Event Media Coverage

Sep, 2013 Cui held an online | Guancha:
debate with https://www.guancha.cn/Media/2013 09 10 171478.shtml
Zhouzi Fang

Dec 2013 to | Cui wentto USto | CCTV:

March 2014 | investigate GMO | http://jiankang.cntv.cn/2013/12/24/ARTI1387846887232835.shtml
and published a
documentary
addressing this.

April, 2014 | Cui attacked Chinanews: http://www.chinanews.com/sh/2014/03-
GMO on The 04/5905064.shtml
National People’s
Congress

March, 2015 | Cui went to Fudan | Ifeng news:
University and https://web.archive.org/web/20151208073919/http://www.wfcmw.
had a fierce cn/html/cmwgn/404327.shtml
debate with Lu
Daru

May, 2017 Cui opened the Xinhua net: http://www.xinhuanet.com/fortune/2017-
Puguton online 05/22/c_1121010608.htm
market

July, 2017 Cui resigned from | Sina news: https://news.sina.cn/gn/2017-07-26/detail-
Puguton ifyinvyk1312861.d.html?from=wap



https://web.archive.org/web/20151208073919/http:/www.wfcmw.cn/html/cmwgn/404327.shtml
https://web.archive.org/web/20151208073919/http:/www.wfcmw.cn/html/cmwgn/404327.shtml

Framing:

In 2013, Cui’s discourse on GMO was framed around whether US citizens eat GMFs, and the
related report from CCTV covered the opinions about this frame from ordinary US citizens and
FDA. When Cui attacked the Chinese Administration of Agriculture on blocking Chinese access
to correct GMO information, the mainstream media (Chinanews) also covered the corresponding
corruption issues. In 2015, his debate with Fudan professor arouse the media discussion on how
scientists should communicate with lay people on GMO issues. In 2017, when Cui opened the
online organic food market, media questioned the identity of Cui, whether he is purely an anti-
GMO fighter or businessman. All in all, Cuti is the long-time issue entrepreneurs who calls the
netizens’ attention to certain events and directs the attention away from others.

(2). Lu Daru

Lu is the professor and the Associate Dean at the School of Life Sciences at Fudan University.
He is the leading scholar in Genetics research in China. He uses scientific reasoning and science
epistemology such as citing academic works to teach people about the importance and

contribution of GM technology.

Evidence of Standing:

Time Event Media Coverage
March, 2015 | Cui-Lu debate Science net:
http://news.sciencenet.cn/htmlnews/2015/3/315905.shtm
Nov, 2016 Lu is interviewed for his Sohu:
new course: Genetics https://www.sohu.com/a/117969671 507651
Science Around You
Aug, 2018 Lu gave a speech on the Biodiscover:

second Genetic Testing and | http://m.biodiscover.com/talk/live/104066.html
Health Industry Conference

Oct, 2019 Lu set up new course at Xinhuanet:
Fudan University to identify | http://www.xinhuanet.com/2019-
pseudoscience 10/24/c 1125146397.htm
Framing

Lu first came to public attention when he debated fiercely with Cui about GMO on March 2015,
and subsequent media reports on GMO also centered around how scientists could better
communicate their opinions and the science of GMO. After this, his discourse focus shifted to
the GM technology in the academic and education field. The media mainly cover his speeches in
the conference and the introduction of his courses.


https://www.sohu.com/a/117969671_507651
http://m.biodiscover.com/talk/live/104066.html

(3). Fang Zhouzi
Fang is a science communicator and on online influencer. He is primarily known for his
campaigns against pseudoscience and academic fraud in China. His campaigns employ

aggressive language such as attacks that some scholars accused him of using populist rhetoric.

Evidence of Standing:

Time Event Media Coverage

2006 Fang criticized Greenpeace Sinablog:
for its misunderstanding on http://control.blog.sina.com.cn/myblog/htmlsource/
GMO blog notopen.php?uid=1195403385&version=7&x

2010 Fang debunked Southern Xinyusi:
Weekly’s demonization of http://xys.org/xys/netters/Fang-Zhouzi/blog/transgenic4.txt
GMO

2013 Fang and Cui attacked each Guanchazhe:
other for different standpoint | https://www.guancha.cn/Media/2013_09 10 171478.shtml
on GMO

2017 Fang criticized Cui on his Agrogene:
Puguton organic market http://wap.agrogene.cn/info-4104.shtml

Framing

Fang is well known as a pro-GMO fighter who has almost criticized everyone who is against
GMO. From 2006 to 2010, Fang attacked some renowned organizations for their
misunderstanding on GMO and the media also later on covered the misinformation from these
organizations. After the Cui-Fang debate after 2013, Fang discussed the scientific mistakes from
Cui and media cited Fang’s arguments.

We also acknowledge several Internet accidents where certain articles about GMO written by the
netizens became popular. For instance, a journalist conducted a GM human experiment?, and
some students fought against Cui’s attack on a Weibo netizen’s wife2. However, we did not
regard these netizens as the issue entrepreneurs because from the “standing” criterion, these
netizens only drew public attention in a short period. And from the “framing” criterion, although
their internet incident articles are highly popular in the original platform, we could hardly find
mainstream media covering these. Other articles from these netizens on GMO topic draw neither
mainstream media nor social media’s attention.

! https://www.zhihu.com/question/38140589/answer/75070980
2 https://www.zhihu.com/question/60083106/answer/172127681


http://control.blog.sina.com.cn/myblog/htmlsource/

IV.  Structural Topic Model Details — Research Question 1

Suppose k& is the number of topics we choose, and d refers to the number of documents in the
metadata, then the generalized linear model to estimate the event effect is:

Xa = PBo+ B1Tq (1)

Where X, is the k-by-1 topic prevalence vectors, and T is the treatment indicator for document d.
T; = 0 when the answer was written before the event and T; = 1 when it was written after the
event. Thus, the regression coefficient 3; is a k-by-1 vector represents to what extent each topic
is affected. Figure A1 plots 4 important references to decide the number of topics: the held-out
likelihood, residuals, semantic coherence and lower bound. This shows when topics range from 5
to 40, setting the number of topic equal to 10 balances between maximizing held-out likelihood,
semantic coherence and minimizing residuals.

Figure Al: Topic Selection: Research Question 1
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V. Examining the Long-term Effect of the Issue Entrepreneurs’ Debate on Public
Discourse

To examine the long-time effect of Cui-Lu debate, we extend the metadata to three months after
the Cui-Lu debate. Similar to what we have done in examining the effect of Cui-Lu debate, all
the time windows are one-month width and the one month before the Cui-Lu is set as the
baseline. We studied two periods (2 months after the Cui-Lu debate and 3 months after the Cui-
Lu debate) separately and found that there are no significant topics differences 2 months after the
debate, suggesting that the effect of issue entrepreneurs’ debate on public discourse is not long
term.

Begin Time | End Time Dummy Explanation
Variable
Period 1 2015-02-26 | 2015-03-25 | /(baseline) | One month before Cui-Lu debate
2015-03-26 | 2015-04-25 S One month after Cui-Lu debate
Period 2A | 2015-04-26 | 2015-05-25 Soa Two months after Cui-Lu debate
Period 2B | 2017-05-26 | 2017-06-25 Sop Three months after Cui-Lu debate

Effect of Cui-Lu debate on topic prevalence, with mean and 95% confidence intervals [2 months]

Topic3:Chinese, boxer, Argentina

Topic8:Cui Yongyuan, Fang Zhouzi, NaCui, host

Topic6:dna, isotype, carotene -

Topic7:biology, laboratrary, science field

Topics:.documentary, Chinese, infertility
less likely to be discusse:d more likely to be discussed

Taopic1:scientific community, host, scientists -

Topic10:consumer, American, commercialized -

TopicQ:liberal art students, stem students, superiority 1

Topic?2 safety, Administration of Agriculture, microorganism

Topic4:right to know, Monsanto, glyphosate, herbicide

01 0.0 01
Difference in Topic Proportion



Effect of Cui-Lu debate on topic prevalence, with mean and 95% confidence intervals [3 months]

Topic8:Cul Yongyuan, Fang Zhouzi, NaCui, host |

Topic3:Chinese, boxer, Argentina

Topic4:right to know, Monsanto, glyphosate, herbicide 4

Topic1:scientific community, host, scientists q

Topic2-safety, Administration of Agriculiure, microorganism 1

—_—

less likely to be discussed

E more likely to be discussed

TopicGdna, isotype, carotene §

Topic10:consumer, American, commercialized

Topic7:biology, laboratrary, science field |

Topic@liberal art students, stem students, superiority |

Topich-documentary, Chinese, infertility -

01

0.0 0.1

Difference in Topic Proportion

VI. Main Arguments made by Cui and Lu from their March 2015 Debate (Chinese
Version)
Lu (Chinse Version) Cui (Chinese Version)
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VIIL.

Examples for Deliberation Styles Content Coding

Answer

IEI,"&

No Reasoning

Cui only did a good job in his talk show, and the
show could only invite comedians. Academic? He
is far away from qualified. I don't know why he
had the courage to talk about genetic modification
with others.

~

NEREERMWAVNENRSE, F
BREBFEREXRLETH. A
W? EREME. hAFE LR
KX AR BERBINREERE

Narrative

As a student of Mr. Lu ... So it is the case that Mr.
Lu was not well prepared, he counted on his
accumulating knowledge on ordinary days. Our
laboratory does not specialize in Gene
Modification...So when it came to the boring
question of how many genes has been modified,
Teacher Lu couldn’t answer it immediately and
accurately. After all, a scientist ’s literacy told him
that he couldn’t talk about uncertain things with
certainty.

EAREIMRFEE - PRIXER
eEEARRD NREXH, 7
ZMEEFHIRR. RNXE=E
SERth AR E A AT I
Yo 2 LB ELX AR T A j2) 7
FEMAGED AT EE, 5
E—MRERNEREKME,
BEEOMR, THENKRANE

— R,

Citing fact

How many genes did Golden Rice transfer? The
answer is 3 in 1st generation and 2 in 2nd
generations. The official website of the
International Rice Research Institute (IRRI)
found ... The first generation of golden rice in
1999 transferred two daffodil genes and one crtl
gene from a bacterium, so there are three in total.
To be honest, anyone who has learned the
principles of molecular biology or gene
manipulation couldn't understand Cui’s way to
calculate gene.

BEAKIEETILNER? &
ZEIR3IN, 2424, EiR
KFEARFT(IRRDAE W L&
B 1999 FME—REEKRK
N7 W' KA (daffodil)
HER, UE— 1 HEFH
crtl, FrId—HZ=4. HXIE
F— I FEMFHEER
R ERENATBERENES
XAEBEEE,

Sarcasm

The long-time insufficient sleep does have a
serious negative impact on his brain...

KEER R PR A N AR &
PR RE




VIII. The Intercoder Reliability Score

Agreement Krippendorff’s N
. N Agreements .
Alpha (nominal) Disagreements

Percentage
Support whose arguments (Cui vs Lu) | 98.90% 0.981 272 3
Attitude towards GMO (Support, 97.10% 0953 267 ]
Neutral, Oppose)
Rhetor.lc Skllls. (No reasoning, 95.60% 0.936 263 12
Narrative, Logical argument, sarcasm)

IX. Parallel Trend Test

The reason we conducted the parallel trend test is to ensure that it is the personalization of GMO
framing rather than any other prior contexts that lead to the different topic prevalence after these
two events. Based on the regression equation (2) in Supplementary Material VIII, we checked
the deviation of regression coefficient for S,; and §;,. And when we set the answers just before
the Cui-Lu debate as the baseline answers, then the coefficient for S,, represents the topic
prevalence difference before Puguton opening and before Cui-Lu debate. Figure 1 below showed
the parallel trend test result. We can see the personalized tag topic (Topic 7) is even less
discussed before the event, which can further strength our conclusion that the popularity of Cui’s
personal tags topic results from the Puguton opening event itself. The other topics are not
significantly different before these two events.

Figure 1. The topic prevalence difference before Cui-Lu debate and before Puguton opening

The topic prevalence before these two events

Topic8:Administration of Agriculture State Council safety,commercialization 4
Topic9:NaCui,consumer additive, agricultural products - E— —
Topic3:Boxer Rebellion, paraquat American Chinese_ pathogenic bacteriaq % ¢
Topics:Monsanto,glyphosate. herbicide, agricultural products ’—;7 —+
Topic2:starvation, Labor force,tap-water,robot ’—i— T

Topic10:food.enet. phd.crop[English] 4 — e

Topicd:genome,amino acid nucleotide fatty acid {
Topic6:scientist,safety. DDT freon falsifiability 4 —_— e

Topic1:right to know right to choose, scientific community 4 _

Topic7-Cui Yongyuan,Fang Zhouzi,Luo Yonghao.host deg ion

-0.09 -0.06 -0.03 0.00 0.03 0.06 0.09
Before the Cui-Lu debatg———-——--—---———-Before Puguton opening

10



X.

Topics Significantly Affected Regarding their Prevalence by the Cui-Lu Debate

(Chinese Version)

Topic #

Key Words

Representative Answers

Topic 9:
More
popular
after the
debate

Yongyuan Cui, documentary,
Zhouzi Fang, journalism, host

(BEXTT, LXKk, TIRT,
MEZE, EHN)

To tell the truth, I feel that Yongyuan Cui can control the
scene and grasp the flaws of the opponent's deputies. He is
worthy of being a well-known media figure. I feel pity for
the Fudan Professor that can’t present his ideas clearly.
Think about if he came to the University of Science and
Technology of China (USTC), how could he perform "the
sophisticated debating skills"? Remember that another
“sophisticated debater” Zhouzi Fang is the alumni of
USTC.

(. BRREKTEEREGEE N, IEXN TR LeEE
NB—F, FENELBERAL, T T BASE
AR, FEARENE BB NRXHFAX
F. BRMBEERPRKR, MEHES T MR REL
FREHR . BrtailZFRJhER4ETTT
X HRAFHFLRN..)

Topic 6:
More
popular
after the
debate

science community, host,
NaCui, isotope

GtRK, EHA, B,
B %)

-+ Professor Lu told Cui earnestly that Cui had made a
mistake, Cui was arrogant, Cui was not qualified to be an
expert... This should have been an open and frank
discussion, but the collision between the public intellectual
and the front-line researcher reflected the strength of
pseudoscience and the weakness of scientific truth in the
laypeople’ minds. It was such a sad story. The first step to
promote popular science bases on the publics' respect and
trust in science, but NaCui questioned all this. The Cui-
followers had not respect on science either. There is still a
long way to go to improve national scientific literacy and
popularize scientific knowledge....

(.. AEFEE QRO E R NERBIE TW, NEHRHR
BEARAEEER. . XAV EZ—H WA LHNL,
AMAMM—ERA TEZFERENZEEFTLA
THEOPURFEHRERNTRIENFEAMB ZEEN
&H, IEARLD. #EHHNENE—F, E2RAXNRZ
NEEMNEE AMmELHREX—Y]. ELHEE
RIZAERUHNRERNERENEFRET WRZE
REBENEE. BRBFEANRES. BEMRANE
FAEEMmIEIE...)

Topic 7:
Less
popular
after the
debate

Administration of Agriculture,
safety, demonize, ordinary
people
(RAE, e, KENL,
za)

Only when we have sons and daughters, or those GMO
experts have their grandchildren, and we are able to buy
non-GM foods but still happy to feed these babies GM
milk, GM rice noodles or GM soy milk, the sincere
approbation of GMO can be said, otherwise how comes
that GM food is equally safe, or safer than non-GM food?”

11



EHERMEBETILFZIL, HEREMRERERNENE
xIB7THCHATINVG, ERMNEBREEMLIFEE
HERARYMNENESFM AMERARTRILEZIL, %
ERFY. HRERXHUERERNTR, THRIERR
EMNCEIANR T HERNZEN, TR1TREERR

mEFLE, IEERE).

XI.  Topics Significantly Affected by Cui’s Opening of His Online Store (Chinese
Version)
Topic Keyword Example documents Example documents highly
# highly associated with associated with each topic
each topic (Bx0)
Topic 1: English: right to know, | Yes, my education level Wi, BRENEFER, FiRK
Less likely to be | right to choose, and knowledge level are TSR, BFFHRL
discussed after scientific communit indeed inferior to you, but TN .
Cui opened his Chinse: F1TEN, iﬁy& it has nothing to dz with WRM AR IR

online store

X, FHEEHE

my point of view. It seems
that you neither have the
ability to explain the
problem clearly to
someone with lower
knowledge, nor lack the
ability to debate with
someone wiser than you.
You are determined to be
refuted by someone
smarter than you.

R, BEX, REXREMRE
— MBS FIREARE
BBRZRIBMEEN, bR
Z ERELREZ BRI AR E B
BES1, RABWELIRIEEAN
AR AR ER .

Topic 6:

less likely to be
discussed after
Cui opened his
online store

English: scientists,
safety, DDT, certainty
Chinese: B35, &4
¥+, DDT.#E M

Some people say that we
should believe the scientist
who said that there is no
harm. OK, then I talk
about this aspect. In the
past, there are many cases
that some global scientists
said that it is harmless but
ends in harming the entire
earth ’s biosphere. And it
was impossible to clean up
the mess. One shitty
example is DDT.

BAREBZEFIR T RE
Ak BANERBERA,
OK, FBIEFIWIZXTT
H, WA EERBER
R T REL, RIEHE
T EHIRNEYME, T
BREWRER, XM
REENEEBLALD, bt
% DDT

Topic 4:

less likely to be
discussed after

Cui opened his

online store

English: protein, DNA,
amino acid,

Chinese: & H /@,
DNA, HER

The anti-nutritional factors
in soybeans and their
processed products are
glycinin, B-conglycinin,
trypsin inhibitor (TI),
soybean lectin (SBA),
anti-vitamin factors,

AEREMI=RHHFE
MITEREFBERKZIRE
B (Glycinin), B-fERKE
REB (B-

conglycinin) . FREHALS
MEEF (TI) . KD

12



Urease, phytic acid,
saponin, isoflavone,
tannin, oligosaccharide,
etc.

&% (SBA) | AR
¥, IxBg. HHER. B
. REE. £7. B

&

Topic 5:

More likely to be
discussed after
Cui opened his
online store

English: Monsanto,
glyphosate, herbicide,
agricultural products

Chinese: Z1LIER, EH
B BRERF, KR~H

The current safety reports
of genetically modified
products are not disclosed
to consumers, and
Monsanto believes that it
is a trade secret.

BRNEER~RNTE
BNIREEBEARREHRE
NI, ZUEMEES
HEIAABER WAL=

Topic 7:

More likely to be
discussed after
Cui opened his
online store

English: Yongyuan Cui,
Zhouzi Fang, host,
documentary, depression
Chinese: E5x7T, HIF+
T, EHRA, LXFA,
HIHRAE

Let’s evaluate Yongyuan
Cui's personal ethics first
and then talk about
Yongyuan Cui's online
market. 1. Personally I feel
that Cui Yongyuan is a
shady, vicious but clever
man. His insight into
human nature, knowledge
of society, and control of
the right to speak are
indeed one of the cancers
of a civilized society.

T — T EK TR

&, BUILEXKTHE

o —. BEXTHEANA
B EXTAHE—
BR#R. RBAHXELAB—
BHERIA . fiESA

M. MBS, EEREE
N, KAXPFAHZZ—K
SHE.

Topic 9:

More likely to be
discussed after
Cui opened his
online store

English: agricultural
products, consumer,
NaCui,

additive

Chinese: K 1EY), SE#
&, Ekth, A5

Let’s watch the comedian
“Working Adventures” by
Lirong Zhao and Hanlin
Gong. Any similarity is
purely coincidental. Cui,
please don’t cyber
manhunt me. ...... The
price of the vegetables is
high, too high!

Mam GFTIEFB) RKRE:
A, NXHKWEE
B, ENERHETK ... 3%
iz, By, EXRE!
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