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ENGLISH SUMMARY 

In China, the top-down deficit model of science popularization has dominated for 

many decades. At the turn of the millennium, emerging voices started criticizing this 

type of science popularization while promoting a dialogue-based model coined science 

communication.  

This project aims to present and analyse these developments. Recent criticism of 

science popularization may be seen as the initiation of a transition towards science 

communication that is consistent with the international trends and academic narrative 

of science communication evolving from deficit to dialogue.  

Three topics are explored to present this transition: a group of history and 

philosophy of science (HPS) scholars in China who promoted the transition, a social 

movement evolving around natural history, and state-of-the-art Chinese citizen science 

(CS).  

The general theoretical foundation for this work is evolving theories in the field of 

science communication, focusing on the narrative development from deficit to dialogue 

model. The analytic perspectives adopted include ‘provincializing and reassembling 

STS theories’ by Law, John, and Wen-yuan Lin (Law & Lin, 2017), contextual analysis, 

and a critical study on Chinese citizen science by Danielle Brombal (2020).  

The methodology of this project comprises extensive literature studies focused on 

the HPS scholars’ work (published papers, newspaper articles, and forum archives) on 

science communication and the Natural History Revival Movement (NHRM), and 

online publications about Chinese citizen science. 

In sum, the transition from science popularization to science communication in 

China has been underway for more than 20 years. The group of HPS scholars in China 

mentioned above challenged the top-down deficit model of science popularization and 

promoted the dialogue-based model of science communication by combining science 

and technology studies (STS) theory, sociology of scientific knowledge (SSK) and a 

critical public understanding of science (PUS) in the Chinese context. The NHRM aims 

to contribute to the establishment of civil society and ecological civilization; it is an 

ambiguous or even paradoxical movement, but one that continues to gain strength 

despite hostility to civil society on the part of the current government. While Chinese 

CS has been highly instrumental and data-focused, ignoring citizens' social and 

emotional context, natural history and the NHRM may potentially facilitate 

transformative changes in Chinese CS by emphasizing individual cognitive and 

emotional attitudes. 

The science popularization concept remains dominant despite efforts to promote a 

transition to science communication in China. The thesis shows that translating Western 

STS and science communication concepts into a Chinese context may be problematic. 

The translation process involves conceptual reassembling ideas and practices to 

accommodate them to new contexts. Furthermore, the envisaged transition needs to 

take place in a political and cultural environment not wholly attuned to the implication 

of Western models of science communication. 



DANISH SUMMARY 

I Kina har top-down-deficit-modellen for videnskabspopularisering domineret i 

mange årtier. Ved årtusindskiftet begyndte fremvoksende stemmer at kritisere denne 

type videnskabspopularisering, mens de fremmede en dialogbaseret model for 

videnskabskommunikation. 

Dette projekt har til formål at præsentere og analysere disse udviklinger. Nylig 

kritik af videnskabens popularisering kan ses som begyndelsen af en overgang til 

videnskabskommunikation, der er i overensstemmelse med de internationale tendenser 

og akademiske fortællinger om videnskabskommunikation, der udvikler sig fra 

underskud til dialog. 

Tre emner udforskes for at præsentere denne overgang: en historie og 

videnskabsfilosofi (HPS) forskergruppe i Kina, som fremmede overgangen, en social 

bevægelse, der udvikler sig omkring naturhistorie, og avanceret kinesisk 

borgervidenskab (CS). 

Det generelle teoretiske grundlag for dette arbejde er udviklingsteorier inden for 

videnskabskommunikation, med fokus på den narrative udvikling fra deficit modellen 

til dialog modellen. De anvendte analytiske perspektiver inkluderer “provincializing 

and reassembling STS theories” af Law, John og Wen-yuan Lin (Law & Lin, 2017), 

kontekstanalyse og en kritisk undersøgelse af kinesisk borgervidenskab af Danielle 

Brombal (2020). 

Metoden i dette projekt omfatter litteraturstudier med fokus på HPS-forskernes 

arbejde (publicerede artikler, avisartikler og forumarkiver) om 

videnskabskommunikation og Natural History Revival Movement (NHRM) og 

onlinepublikationer om kinesisk borgervidenskab. 

Kort sagt, overgangen fra videnskabspopularisering til videnskabskommunikation 

i Kina har været undervejs i mere end 20 år. Gruppen af HPS-forskere i Kina nævnt 

ovenfor udfordrede top-down-deficit-modellen for videnskabspopularisering og 

fremmede den dialogbaserede form for videnskabskommunikation ved at kombinere 

teori fra videnskabs- og teknologistudier (STS), sociologi af videnskabelig viden (SSK) 

og en kritisk offentlig forståelse af videnskab (PUS) i kinesisk kontekst. NHRM har til 

formål at bidrage til etableringen af civilsamfundet og den økologiske civilisation; det 

er en tvetydig eller ligefrem paradoksal bevægelse, men en der fortsætter med at vinde 

styrke trods fjendtlighed over for civilsamfundet fra den nuværende regerings side. 

Mens kinesisk CS har været yderst instrumentel og datafokuseret, ignorerer man 

borgernes sociale og følelsesmæssige kontekst, kan naturhistorie og NHRM potentielt 

lette transformative ændringer i kinesisk CS ved at understrege individuelle kognitive 

og følelsesmæssige holdninger. 

Det videnskabelige populariseringskoncept forbliver dominerende på trods af 

bestræbelser for at fremme en overgang til videnskabskommunikation i Kina. Denne 

afhandling viser, at det kan være problematisk at oversætte vestlige STS og 

videnskabskommunikationsbegreber til en kinesisk kontekst. Oversættelsesprocessen 

involverer konceptuel gendannelse af ideer og praksis for at tilpasse dem til nye 



kontekster. Ydermere skal den påtænkte overgang finde sted i et politisk og kulturelt 

miljø, der ikke er helt tilpasset implikationen af vestlige 

videnskabskommunikationsformer. 
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PREFACE 

This thesis consists of two parts. 

The first part introduces the research project's historical background and theoretical 

insights. The outline of science communication development in the West, mainly 

Britain and Europe, represents the state-of-the-art, as this PhD project belongs in the 

realm of science communication. The chapters on science popularization and 

communication in China and natural history provide a literature review of the field. 

These chapters may also give the reader a better understanding of the research articles. 

The second part of the thesis includes three research articles. They provide an 

analytical perspective and context to the transition from science popularization to 

science communication in China. The first article focuses on an academic community 

that has promoted the transition. The second discusses a social movement which has 

been crucial to the transition. Furthermore, the third article contributes critical thinking 

and suggestions for citizen science (CS), an important component and promising 

direction in this transition.  

Finally, a short chapter summarizes the thesis and presents suggestions for future 

research.  
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PART ONE: 

INTRODUCTION 
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AIM AND OUTLINE 

Project outline 

 This project is entitled ‘the transition from science popularization to science 

communication in China’. The title hints at the reality that, in China, science 

popularization has dominated for the past many decades, while science communication 

has been emerging only since the year 2000. It is also consistent with international 

academia’s impression that highly centralized science and science popularization are 

controlled by the authoritarian Chinese government (J. Y. Zhang, 2015). Meanwhile, a 

transparent and equal dialogue model of science communication has rarely been voiced 

in China and is thus a new thing.   

 This project consists of three articles discussing an academic community and a 

social movement promoting science communication and citizen science as a promising 

direction in China.  

The first article in this thesis focuses on an academic community that has presented 

a critique of dominant approaches to science popularization in China. Their efforts 

initiated a transition towards science communication. I am familiar with their works 

owing to my experience as a master student in the research centre where the group was 

also based. Therefore, when I wanted to explore the concept of science communication 

in China, it seemed natural to start with their works. Some members of this community 

published in English individually, including Wu Guosheng in his study on the map of 

science communication scholars in China (L. Xu et al., 2015). However, no one 

discussed the group as an academic community, and the method and significance of 

their works criticizing science popularization and promoting science communication 

have therefore remained unknown to international academia. This thesis aims, to the 

extent possible, to remedy this shortcoming. 

I collected extensive literature about their methods and ideas when preparing my 

first draft for the thesis. The draft was a combination of the first and the second articles 

now included in the thesis. I reorganized my initial writings into two independent 

articles (on the Critical School of Science Communication (CSSC) and the Natural 

History Revival Movement (NHRM)) after the mid-term exam, upon receiving 

valuable input from examinators. Assisted by Kristian H. Nielsen, my supervisor and 

coauthor of these two articles, I revised them into ready-to-submit articles with deeper 

insights and professional academic writing.   

The first article was submitted to Science as Culture early this year. It was asked 

to reframe more precise research questions, redo systematic analysis or concept-

building, and engage with current science and technology studies (STS) theory, debates, 

and concepts, including, among others, the recent discussion of postcolonial STS. Later, 

Kristian and I revised the article to take into account the criticism raised by the 

reviewers and re-submitted it. The article is currently undergoing the second review. 
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The second article was submitted to Humanities and Social Sciences Communications 

and is also currently under review.  

The third paper deals with citizen science (CS) in China. I found that Chinese CS 

mainly focuses on environmental and species monitoring during the literature study. I 

felt it was lacking something, that it needed to be more fun or soulful, maybe. Then I 

found Danielle Brombal’s paper (Brombal, 2020) criticizing Chinese CS for being 

highly instrumental and data focused while placing little value on citizens’ social and 

emotional context. Danielle provided some suggestions that were very much in line 

with the ideas from the NHRM. Then, I realized natural history's role in CS and 

understood how the NHRM and CS in China might be mutually supportive. I concluded 

the draft, and Kristian suggested some amendments and assisted with grammar revision. 

I submitted the paper to the Engaging Citizen Science Conference 2022 with the title 

‘Uniting Citizen Science and Natural History in China’. The reviewer found that ‘the 

suggested solutions remain in an idealized sphere which begs for case studies and 

research-based evidence to back up the claims made’ and asked me to acknowledge this 

openly. The paper has been revised and accepted for publication on the conference 

proceedings. 

Aims and research questions  

This project aims to present and analyse the transition from science popularization 

to science communication in China. Various science communication studies have been 

published in Chinese and local academic journals, but too few in English and 

international journals, leading to the isolation of Chinese academia in this research field. 

Scientific humanists are the leading academic community in catching up with 

international trends of STS theory and adapting them to the Chinese context. Natural 

history was originally one of the main areas of science communication. Furthermore, 

the NHRM in China was launched by a member of this scientific humanist community. 

Thus, the analysis of the intellectual content and social context of the NHRM seemed a 

good entry point to understanding science communication in China. CS is also an 

international hot spot in the science communication field these years. It has close links 

to natural history and strongly represents public participation in science.  

Thus, I hope that this project studying three tightly related areas may serve to 

present an adequate picture of Chinese science communication over the past twenty 

years.  

The first article aims to present the work of scientific humanists and establish its 

significance. Through extensive literature studies on relevant published papers, 

newspaper articles and forum archives, the article discusses how scientific humanists 

challenge the dominating science popularization approaches and policies in China, how 

they reconcile science with the humanities, stimulate genuine dialogue between science 

and the public, and ultimately underpin civic empowerment, and also how they connect 

traditional Chinese ideas about scientism and humanism to Western philosophy and 

STS theory. Furthermore, the article describes how the scientific humanists established 

a new school of thinking, the so-called Critical School of Science Communication 
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(CSSC). 

The second article presents the NHRM as an idea, a social movement, and an 

important part of science communication in contemporary China. This article discusses 

the intellectual strands of the movement through extensive literature studies, including, 

among others, Liu’s work and newspaper reports on the NHRM. It analyses relevant 

social contexts to understand how far the NHRM has gone. 

The aim of the third article is to ‘fix’ Chinese CS by connecting it to natural history. 

Inspired by Danielle Brombal’s study (Brombal, 2020) and her critique, including the 

claim that Chinese CS is highly instrumental and data-focused and ignores citizens’ 

social and emotional context, this article attempts to answer how natural history may 

serve to transform Chinese CS. 
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THE INTRODUCTION TO SCIENCE 

COMMUNICATION  

 This PhD project discusses many topics, and the theory and practice around these 

topics fall within the field of science communication. Since this PhD project aims to 

analyse and discuss the transition from science popularization to science 

communication in China, I provide an overview of this field's history as a map to help 

understand how science communication has been shaped in today’s knowledge society. 

Some key terms (science popularization, public understanding of science (PUS), deficit, 

dialogue, etc.) that represent each development stage of science communication are 

outlined below.  

Please note that the discussion of the history of the development of science 

communication pertains mainly to British and European contexts. The goal here is to 

provide an outline of science communication’s theory and practice. It is essential to the 

understanding of science communication in China.   

After presenting the state-of-the-art in this field, I meticulously explore science 

popularization and communication in China. Detailed historical information will be 

provided to facilitate the understanding of specific terms in different contexts and to 

answer background questions that were not fully discussed in the papers due to the 

focus and article-length restrictions.  

Science communication in academia, society, and culture 

As a field of research, science communication has existed for more than 50 years 
(Gascoigne et al., 2020; Trench & Bucchi, 2015). Since the early 1990s, a significant 

increase has been observed in the number and diversification of studies in this field 

(Schäfer, 2012). Science communication broadly employs methods and techniques 

from the humanities and the social and behavioural sciences such as sociology, 

philosophy, political science, communication and media studies, and science studies 

(Guenther & Joubert, 2017; Rauchfleisch & Schäfer, 2018; Trench & Bucchi, 2010). 

Because of its interdisciplinary essence, past science communication literature was 

plagued by unclarity, e.g., due to closely related definitions and interchangeably used 

terms, such as public awareness/understanding of science, scientific culture, and 

scientific literacy (Burns et al., 2003). Fortunately, after two decades of development, 

scholars have gradually established science communication as a field and stabilized its 

theories and practices by dedicated writing in journals, publishing books, and 

organizing regular international conferences and professional networks (Bucchi & 

Trench, 2017). Recently, it was argued that science communication has now evolved 

into a discipline of its own (Gascoigne et al., 2010). Furthermore, studies claim it is ‘a 

field with a diverse internal structure and clear internal changes over time which suggest 

increasing emancipation of the field’ (Bauer, 2009; Rauchfleisch & Schäfer, 2018). 
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Although the understanding and acceptance of this progress vary globally, not all 

researchers or practitioners agree on the definition of science communication and its 

goals and boundaries. Science communication has always been internationally 

described and conducted as ‘an objective, a goal, a process, a result and an outcome’ 

(Gascoigne et al., 2020). 

One general goal of science communication is to understand how to communicate 

complicated information, especially to people unfamiliar with specific scientific 

research (Priest, 2010). In modern society, science communication, other than a 

research field or discipline of its own, carries more functions, such as ensuring the 

accountability and legitimacy of publicly funded science and fulfilling particular 

economic, cultural, and social purposes (S. R. Davies, 2021). It is used to ‘inform, 

engage, persuade, change behaviours and support better decision-making’(Gascoigne 

et al., 2020). Science communication is highly related to state politics, social openness, 

information freedom, and scientific communities’ sense of responsibility.  

According to Sarah R. Davies and Maja Horst (2016), science communication is 

more than the exchange of scientific knowledge through one-way, two-way, or a web 

structure. Science communication is tied to modern knowledge societies in multiple 

ways: the welfare of individuals, organizations, and nations; democracy; the relation of 

science communication to culture and identity. Correspondingly, Sarah R. Davies and 

Maja Horst (2016) defined science communication rather broadly as ‘organized actions 

aiming to communicate scientific knowledge, methodology, processes, or practices in 

settings where non-scientists are a recognized part of the audience’. With this definition, 

science communication may be understood as an ecosystem. In this ecosystem, science 

communication consists of four well-established niches: science journalism in media, 

communication departments, and communication channels in universities and research 

organizations; popular science conducted by individual scientists and communicators; 

state-authorized and promoted information about science; science museums & centres.  

Sarah R. Davies and Maja Horst (2016, p9) have proposed that science 

communication may benefit from being reconceptualized as a cultural phenomenon by 

‘investigating its organization, professionalization, and democratic role, as well as the 

role it plays in generating resources and creating expectations, emotions, and affects’. 

They adopted the concept of culture developed within the British cultural studies 

tradition. Instead of simply seeing science communication as knowledge transfer, their 

goal is to understand how it integrates with different people’s lives and the construction 

of different identities.  

Science communication impacts academia, society and culture, and this PhD 

research discusses how Chinese science communication was conducted in these three 

realms.  

Science popularization  

As a maturing field, science communication gained its rich and complex theoretical 

and practical frames through history. Before science communication became a 

recognized term broadly used in academia, the wide range of efforts in making scientific 
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information accessible to the audience who did not own that information was termed 

science popularization (Bucchi & Trench, 2017). The article Plague and Argues 

published on Publick Occurrences Both Forreign and Domestick on Sept 25, 1690, was 

considered the first science-related news in the history of Western science 

popularization (Li, 2016, p43). In 1597, under the will of Sir Thomas Gresham, 

Gresham College was founded to host more than 140 free public lectures (the topics 

covered ‘from spies and break-ins through to Dickens and a flood of gin’) every year 

until today. The success of the College led to the formation of the Royal Society in 

1660. The Royal Society is the earliest and longest-lasting research institution in the 

world, and its goal is to promote science and its benefits. In 1799, Henry Cavendish 

(1731-1810) and George Finch (1752-1826) set up the Royal Institution with the aim 

of ‘diffusing the knowledge of, and facilitating the general introduction of useful 

mechanical inventions and improvements, as well as enhancing the application of 

science to the common purposes of life (including through teaching, courses of 

philosophical lectures, and experiments)’ (Caroe, 1985). The Royal Institution has 

supported public engagement with science through lectures for the past 200 years. The 

annual Royal Institution Christmas Lectures, founded by Michael Faraday (1791-1861) 

in 1825, has been the most famous activity and continues today as the world’s leading 

science lectures for young people.  

Subsequently, further channels of science popularization emerged owing to 

frequent scientific discoveries. Ordinary people showered in the marvels of science 

featured in newspapers, museums, exhibitions, and lectures (Bucchi & Trench, 2017). 

In the Victorian era, during the mid to late nineteenth century, science developed into 

many specialized disciplines owing to the efforts of scientists and naturalists of that age. 

They were both science practitioners and science popularisers, such as Thomas Huxley 

(1825-1895) in evolution theory, John Wood (1827-1889) in natural history, Robert 

Chambers (1802-1871) in geology, and Robert Ball (1802-1857) and Richard Proctor 

(1837-1888) in astronomy. The development of industry and transportation paved the 

way for the communication revolution (Secord, 2003), and the application of new 

printing technology greatly benefited publication circulation and efficiently lowered the 

price (Weedon, 2017), which produced a boom in science popularization. The 

Constitution of Man (1828), written by George Combe (1788-1858), was one of the 

best-sellers of the nineteenth century, selling at least 100,000 copies in Britain alone 

and more than 300,000 copies worldwide by 1855 (Beer, 2015). The increasing adult 

literacy rate encouraged the public’s interest in science and technology, especially 

evolution theory and natural selection. Darwin’s On the Origin of Species (1859) sold 

56,000 copies in 1899. Publishers realized the potential of popular science and funded 

scientists and science writers to create more for the public, allowing the number and 

categories of popular science books to increase rapidly after 1850 (Fyfe, 2005). 

Popularisers (‘showmen of science’) such as British scientist and inventor John Henry 

Pepper (1821-1900) and natural history writer John George Wood (1827-1889) became 

public celebrities of their time (Lightman, 2007). All these writers made the Victorian 

era an era of popular science. 

In the early twentieth century, popular science became the main form of science 
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popularization in interwar Britain (Bowler, 2016). Natural history films emerged as one 

of the primary vehicles of popular science and became an essential part of the social 

culture (Long, 2020). Historian Peter J. Bowler’s book Science for All: The 

Popularization of Science in Early Twentieth-Century Britain (Bowler, 2009a) 

describes the publishing industry, authors, and writings for popular science in the early 

twentieth century UK. He pointed out that popular science, as a form of science 

popularization at the time, was not just top-down dissemination of knowledge to the 

passive audience that subsequent scientific historians criticized. Scientists who produce 

literature for non-specialist readers ‘need to be both aware of and responsive to the 

mood of the audience they seek to inform and influence…they need to learn the skills 

needed to address the readers, both in terms of content choice and modes of presentation’ 

(Bowler, 2009a, p3). The deficit model of science communication, as further defined 

below, was established in the mid-twentieth century precisely because ‘it was over the 

previous few decades that the distinction between professional and amateur had become 

more clearly demarcated. It was no longer possible for amateurs to participate in the 

kind of science that was done in the universities and learned societies, and the 

professionals no longer had to appeal to a wide audience to build their careers’ (Bowler, 

2009a, p11). 

Science popularization was redefined in conceptual and ideological terms due to 

the changing global and political landscape after World War II. Science was heavily 

invested in and expected to deliver economic wealth, social progress, and military 

power. Science popularization became a vehicle to ‘sell science’ to the public for social 

support and legitimation (Lewenstein, 2008). At this stage, theories related to early 

science communication, namely the science rhetoric tradition and diffusion theory, 

began to arise. Science rhetoric as a tradition flourished in the 1970s and grew into a 

body of scholarly literature exploring science practice as rhetorical activity. Science 

rhetoric examines modes of inquiry, logic, argumentation, scientists’ ethos, scientific 

discourse and debates, and publications’ structure and character (Prelli, 1989). Science 

rhetoric argues that scientific ideas in science popularization represented a positivistic 

view of science and served a persuasion purpose (Simons, 1990). 

Meanwhile, the diffusion approach or diffusion of innovation theory was 

popularized by communication researcher Everett Rogers in the 1960s and is still used 

as a framework within science communication studies. It explains how innovations are 

communicated over time among the participants in a social system but were 

subsequently criticized for simplifying the diffusion process. For instance, the 

implication that all innovation is positive and thus should be adopted, the insufficient 

model of one-way information flow from sender to receiver, and the failure to recognize 

the influence of the social systems on innovations themselves (Robertson et al., 1996; 

Rogers, 2003).  

To some extent, PUS was facing similar critiques as science popularization. The 

history of PUS also overlapped with that of science popularization for long periods. 
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Public Understanding of Science  

Because of heavy propaganda efforts after World War II, science usually enjoyed a 

positive image in science news. After the mid-twentieth century, however, the public’s 

concern and discontentment with science and technology (S&T) boiled over. Mainly 

because of the negative application and politicization of S&T in and after the war and 

influential reports produced by investigative journalists on topics such as environmental 

pollution (i.e., Rachel Carson’s Silent Spring) and the energy crisis (i.e., Three-Mile-

Island accident and the Chornobyl disaster) caused by the unintended consequences of 

S&T. The rising environmental movements urged the media and the public to reflect on 

and criticize S&T. Under these circumstances, scientists worried that the tense 

relationship between science and society would undermine the status of the scientific 

community and ultimately reduce their funding. They realized that they needed the 

public to understand and support science.  

In 1985, the Royal Society released the report ‘the Public Understanding of 

Science’, marking the beginning of the PUS movement in the UK and globally. The 

report highlighted a lack of public understanding of and trust in science, and as a 

solution, it suggested that scientists consider communicating with the public their duty 

(Schäfer, 2011). The argument was that it is necessary to educate the public to eliminate 

their doubts and fears and increase their understanding, acceptance, and support of 

science. Increased interests and funding followed during the 1980s to 1990s after the 

publication of the PUS report (Bodmer, 2010). Mass efforts in the UK and globally 

were made to strengthen public scientific literacy and expand research in the public 

scientific literacy (PSL) field (Bauer et al., 2007). PUS has vast influence and has been 

adopted by many countries and areas as guidance to set up organizations (e.g., the 

European Science Events Association; Coalition on the Public Understanding of 

Science; and Danish Science Communicators) and academic journals (e.g., Public 

Understanding of Science; Journal of Science Communication; Science Popularization).  

 Subsequent criticism of the PUS report and its assumption concerning the science-

public relation has become a key narrative in the development of science 

communication. PUS was criticized for building on the ‘deficit model’ (Dickson, 2005; 

Irwin & Wynne, 1996; Simis et al., 2016), which is a one-way linear model in which 

scientists and the public stand on opposite sides, and scientists feed S&T knowledge 

and information to the public, like as if a gap was being filled. It views the audience as 

passive receivers of information. Thus, the more S&T knowledge the public obtained, 

the more supportive and appreciated they would be of S&T (Turney, 1998). However, 

this assumption is problematic. As Mike Michael, Brian Wynne, and many other STS 

researchers who studied the process of laypeople engaged with scientific knowledge 

pointed out, there is a clear impact of knowledge on attitude towards science; and the 

effect, positive or passive, is mediated by knowledge about and interest in political 

affairs. There is a possibility that the higher scientific literacy the public has, the more 

suspicious and confusing they might be towards the function and authority of S&T 

(Lewenstein, 1992; Sturgis & Allum, 2004). People do not necessarily change their 
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minds when they receive information because they are influenced by many other factors, 

such as ethical, political, and religious beliefs. They will bring these to bear on any 

instance of communication. Lack of engagement in the decision-making process would 

make it difficult for people to react positively, not to mention solicit their support and 

appreciation.  

Critical PUS and evolving models  

The ‘deficit’ is a central concept in identifying and criticizing the intellectual and 

ideological foundation of science-in-society ideas and practices (Bucchi & Trench, 

2017). More models were generated from the continuous discussion following the 

introduction of the deficit model, and these models evolved within a tradition named 

ethnographic PUS, or critical PUS. This strain of theories argues that ‘the problem is 

not so much that the public does not listen to science, but rather that science does not 

understand how the public (in their many diverse and heterogeneous forms) make sense 

of science, as well as produce relevant and useful knowledge in their own right’ (Horst 

& Michael, 2011, p285).  

Critical PUS emphasizes the need for public consultation and deliberation and is 

more sensitive to differences and diversity among the public. It was influenced by a 

more general turn to participation and deliberation from political theory and practice. 

Sarah R. Davies and Maja Horst (2016, p39) claimed that this ‘deliberative turn’ over 

the past 30 years came from the promotion of ‘a conception of democratic government 

that secures a central place for reasoned discussion in political life’ by Maeve Cook 

(2018), or the more general deliberation between diverse partners expected to take place 

in traditional forms of representative democracy (for instance, voting for political 

representatives). Other theoreticians tend to precisely trace critical PUS back to German 

philosopher and sociologist Jürgen Habermas’s vision of the public sphere, ‘a 

discursive space in which individuals and groups associate to discuss matters of mutual 

interest and, where possible, to reach a common judgment about them’ (Hauser, 1998), 

whose values reasoned and informed debate (Wilsdon et al., 2005).  

Various endeavours have set out to construct models of science communication. 

Thus, Brian Trench and Kirk Junker (2001) studied the perspective of scientists on their 

roles in public communication and identified five models of communication: deficit, 

dissemination, duty, dialogue, and deference. Furthermore, Lewenstein (2003) 

described four models: deficit, contextual, lay expertise, and public participation. 

Similarly, Brian Trench (2008) identified three key categories of communication: 

deficit (or dissemination), dialogue, and participation (or conversation), by 

distinguishing dialogue from participation because of the ambiguities and limits of 

dialogue in many discussions and applications. Sarah Palmer and Renata Schibeci 

(2014) developed a four-models theory including the categories of deficit, consultative, 

and deliberative communication, along with a new category, professional science 

communication, which involves intra-scientific communication taking place at 

conferences or in journal articles.  

Studies have questioned the inevitability of the progression from the deficit model 
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and pointed out that rather than evolving into the dialogue model, the knowledge deficit 

model still prevails in public communication of science and is appealing to scientists 

and science communicators (Simis et al., 2016). The deficit model was academically 

viewed as outdated along with the PUS movement (the critiques of the deficit model 

discredited its foundation). However, current institutional structures, science policy, 

and science, technology, engineering, and mathematics (STEM) education systems are 

only slowly uprooting the deficit model and moving towards a more advanced 

knowledge model and more effective science communication efforts. Most scientists 

and science communicators still harbour the conception of a group of individuals as 

‘the public’ who passively and ignorantly receive information and aim to increase their 

understanding of and support science. Scholars suggested ‘training scientists in 

communication methods grounded in social science research and using approaches that 

engage community members around scientific issues’ (Simis et al., 2016). Nevertheless, 

it seems that the argument of ‘the criticisms of the deficit model do not sufficiently 

problematize the model itself and remove it from science communication’ (Sturgis & 

Allum, 2004). Thus, the proposition of ‘a coexistence of the deficit and the dialogue 

models’ (Trench, 2008) remains valid.  

PES: dialogue, engagement, and participation 

 Public engagement with science (PES) and PUS are two predominant approaches 

to understanding the public’s relationships with science (McCallie et al., 2009). PES 

regards science communication as an open, egalitarian, dialogical, and participatory 

process (Schäsignfer, 2009). Owing to its vision of empowering the people and 

releasing science from elite scientists, PES has been applied to a larger social and 

political movement. In line herewith, PES has been applied to consensus conferences, 

citizen juries, deliberative technologies, and deliberative polling (Brossard & 

Lewenstein, 2009). CS was also viewed as one of the frontier applications in PES 

(Riesch & Potter, 2014).  

PES has dominated the debates and research in science communication since the 

late 1990s, but it remains unclear whether it emerged as the last part of critical PUS or 

after it. The notions of ‘dialogue’, ‘engagement’, and ‘participation’ are often tightly 

related (or belong) to PES. They are placed together on the other end, or the second half 

of this progression line describing science communication. These three notions are 

occasionally used as each other’s synonyms in the general context of deliberation and 

democratization of science. Clarifying each term would help create a clearer 

understanding of what PES is. 

Dialogue was the first of the three terms to be presented as an alternative that may 

replace (or evolve from) the deficit model. It arose in the 1990s and was officially 

acknowledged in a report from the House of Lords (2000) in the UK, which ‘detected 

a new mood for dialogue’ that might breach the limits of the top-down science 

communication of the time (Bucchi & Trench, 2017). In the dialogue model, 

information flows from expert to layperson and vice versa. Furthermore, non-scientific 

forms of knowledge (such as cultural and experiential knowledge) and scientific 
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knowledge are considered to have equal values. In line herewith, scientists and non-

experts are considered equal status, and this approach considers that the two groups 

may learn with and from each other (Reincke et al., 2020).   

Engagement represents an understanding of relations between the partners as not 

only equal and active, but also more neutral. A simple example is that ‘when researchers, 

for example, go to the streets to talk about their work, this may be called ‘public 

engagement’. Equally, the attention and interest shown by their audiences may also be 

called ‘public engagement’’ (Bucchi & Trench, 2017). The attention and interest may 

be negative or positive. Accordingly, as James Wilsdon and Rebecca Willis (2004) 

pointed out, there is downstream and upstream engagement. Citizens' hostility towards 

genetically modified (GM) foods and crops is often cited as downstream public 

engagement. The public involvement in discussions, making and negotiation of S&T 

development and the possible ending of satisfactory outcomes and public trust are 

considered upstream engagement (Bucchi & Trench, 2017). To ensure upstream 

engagement, public engagement is regarded as a responsibility of research institutions 

and universities in many developed countries. Public engagement was also adopted as 

the core concept of responsible research and innovation (RRI), reinforced by the 

European Commission’s Framework Programme for Research and Innovation, 

‘Horizon 2020’ (European Commission, 2013). 

Participation has the strongest implication of the three concepts in citizens’ action-

taking. Massimiano Bucchi and Brian Trench claimed that if deficit and dialogue model 

may be considered as one-way and two-way concepts, respectively, then participation 

may be represented as three-way communication, as ‘it implies publics or citizens 

talking with each other as well as talking back to science and its institutions’ (Bucchi 

& Trench, 2017). Citizens participate in negotiation and communication and, at many 

levels, in the agendas for science through civil society organizations and CS projects. 

Especially in CS, citizen scientists either contribute to data collection (in contributive 

CS) or directly participate in the early stage of CS protocol and project design (in 

collaborative CS) (Bonney et al., 2009).  

Recent developments  

 Science communication is an emerging research field, and the publication rate has 

accelerated dramatically over the past two decades (Trench & Bucchi, 2010). In 2015, 

through reviewing studies that contributed substantively to the conceptual 

understanding of the field, Brian Trench and Massimiano Bucchi presented an evolution 

map of science communication. They identified some of its significant trends from the 

late twentieth century.  From more than 60 studies (‘Our long list ran to over 200 items 

but was reduced to one-third of that through continuing refinement and review’(Trench 

& Bucchi, 2015)), they identified eight trends: 

1. Productivity trend: two-thirds of the total publication was produced during the past 

two decades. 

2. Internationalization trend: UK and US’s dominance weakened from 70% to 50% 

regarding the number of authors. 
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3. Institutionalization trend: increased joint authorship, multi-authorship, and cross-

country studies after 1995. 

4. Communication trend: science communication was established by communication 

scholars as a field of communication study after 1995; before that, social scientists 

mainly made contributions. 

5. Making-explicit trend: more than half of the publications in this field explicitly use 

the term ‘science communication’ after 2001; before that, ‘science popularization’ 

and ‘PUS’ were prevailing as roughly equivalent terms. 

6. Gender trend: female authors account for one in five publications before 1995 and 

nearly one in three from 1995. 

7. Ageing trend: the age profile of the authors is naturally rising. About half of the 

authors in the collection of chosen publications before 1995 were in their thirties or 

forties. Since then, that proportion gradually declined to half, and a fifties to sixties 

group appeared. At the same time, early-career researchers also show up in the field. 

8. ‘Biologization’ trend: the life sciences (for instance, biology, medical research, 

biotechnology, and natural history) kept their dominance in science communication. 

Controversial topics in life sciences and physical sciences, such as environmental 

risks, cold fusion, genetically engineered food, and climate issues, also attract 

significant attention.  

 

Additionally, some continuous developments have been observed in science 

communication since 2015. 

Firstly, despite achieving all of the elements outlined above, science communication 

remains a rapidly developing field of scholarly activity in terms of theoretical 

construction. Science communication once received critique concerning, among others, 

unclear goal setting and process and outcome evaluation. To solve this, Klemens Kappel 

and Sebastian Jon Holmen (2019) provided a conceptual framework to understand some 

of the most important aims for science communication and the extent to which these 

aims have been achieved. Furthermore, Baruch Fischhoff (2019) proposed a systematic 

approach to evaluating whether science communication is conducted effectively from 

the recipient’s perspective. He formed three metrics, ‘staffing (are the right people 

involved?), internal collaboration (are they talking to one another?), and external 

collaboration (are they talking to other stakeholders?)’ (Fischhoff, 2019). Additionally, 

Peter Weingart and Marina Joubert (2019) explored the diverse motives that drive 

science communication programs (science popularization, PUS, and PES). They found 

that political motives are the primary driving force behind most programs.  

To produce a stabilized version of the understanding of science communication, 

Brian Trench and Massimiano Bucchi (2017) revisited a group of classic concepts 

frequently used in public, professional, and policy discussions about science-in-society. 

The authors argued that science communication ‘is not simply a technical tool 

functioning within a certain ideology of science and its role in economic development 

and social progress, but has to be recognized as a key dynamic at the core of those co-

evolutionary processes, redefining the meanings of science and public, knowledge and 

citizenship, expertise and democracy’ (Bucchi & Trench, 2017). The research contents 
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of this PhD project resonate with this argument. The transition from science 

popularization to science communication in China was an ongoing exploration. It 

involves a continuous redefinition of many relationships, such as between science and 

humanity, the government and citizens.  

Science communication has also been widely applied in social hotspots. During the 

COVID-19 pandemic from 2020 to 2022, science communication was used as a 

diversified tool in the preparedness and control of pandemics (Matta, 2020) and the 

recording and reporting of disease mortality (Arandjelović, 2022).  

Secondly, as some scholars (Conceição et al., 2020; S. R. Davies et al., 2021) 

pointed out, dialogic, critical, and participatory approaches are frequently referenced as 

the best practices in contemporary science communication. These scholars found that 

‘while national contexts remain highly specific, with these developments being 

articulated in quite different ways, an opening up of practices towards dialogue, 

engagement, and participation has generally been visible across the continent’ (S. R. 

Davies et al., 2021). Their research and conclusions were based on the European 

landscape. But this PhD project also accepts the assumption that dialogue science 

communication is the best practice. The move from deficit to dialogue model is the 

progress expected to achieve this in the Chinese context.  

Thirdly, the global trend of science communication deserves mention. Many 

scholars discussed this trend and indicated that science communication has gradually 

become a global phenomenon (Burns et al., 2003; Guenther & Joubert, 2017; Trench & 

Bucchi, 2010, 2015). The number and variety of international science communication 

practitioners, educators, and researchers participating in conferences, webinars, and 

workshops are increasing continuously. In 2015, a special issue of Public 

Understanding of Science, entitled ‘Voices from other lands’, was dedicated to 

understanding the global trend and comprised works from Taiwan, Ghana, Mexico, 

Thailand, and Russia. Two books, Science Communication in the World (Schiele et al., 

2012) in 2012 and Communicating science: a global perspective (Gascoigne et al., 

2020b) in 2020, provided a comprehensive global view of research contributions and 

theoretical developments in science communication. However, the contributed pieces 

in these issues and books are highly regional and isolated from each other, as the 

discussions of science communication and its history and function are embedded in the 

context of each country. Furthermore, an investigation on the interaction of science 

communication between countries is missing. It is where this PhD project may play a 

role by exploring the migration process of Western STS theories and practices to 

Chinese science communication, thereby highlighting a transition from science 

popularization to science communication in China. 
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SCIENCE POPULARIZATION AND 

SCIENCE COMMUNICATION IN CHINA  

 After outlining the state-of-the-art science communication development in Britain 

and the EU, this chapter presents science popularization and science communication in 

China. A large amount of historical material is presented to describe in depth the journey 

of S&T dissemination in China, and the long-lasting arguments and struggles between 

different opinions around S&T voiced over the past century.  

In light of the extensive literature covering all aspects of Western science 

communication, similar research efforts remain limited in China. Before the 1990s, 

Chinese research and practice in this field were barely connected to the outside world. 

By the mid-1990s, science communication initiatives, such as the Royal Society’s 

Public Understanding of Science report and the American Association for the 

Advancement of Science’s 2,061 Project, started to gain attention in China (Shi & 

Zhang, 2012). After the translation of Jon D. Miller’s study on the measurement of 

public attitudes to S&T, Chinese scholars started to develop PSL into a research field 

in China. Subsequently, China has conducted national public scientific literacy surveys 

annually (Ren et al., 2012).  

After nearly 30 years, profound advances have been seen in the development and 

the number, variety, and depth of studies on Chinese science popularization. However, 

due to the language barrier, only few Chinese scholars publish in international journals 

but rather in local academic journals (Guenther & Joubert, 2017), such as Studies on 

Science popularization (科普研究), Science Writing Review (科普创作评论), and Studies 

on Dialectics of Nature (自然辩证法研究).  

Since the 2010s, more studies on Chinese science popularization and 

communication conducted by Chinese scholars have appeared in peer-reviewed English 

journals. Some of these studies focus on the development and outcome of Chinese 

science popularization and are written by Chinese researchers who work in the official 

organization responsible (J. Y. Zhang, 2015). The most outstanding and productive 

representative of this research group is probably Professor Ren Fujun, Vice Chairman 

of the China Science Writers’ Association and the Municipal Science and Technology 

Association, Editor-in-Chief of Science Popularization Research and former director of 

the General Office of the China Association for Science and Technology and current 

Dean of the Innovation Strategy Research Institute of China Association for Science 

and Technology. He has authored and co-authored more than 110 academic papers, 

nearly 20 academic monographs, college textbooks, or special reports. His work, along 

with that of his many colleagues, significantly contributed to the policy, education, and 

institutionalization of Chinese science popularization and obtained firm government 

recognition.  

The remaining English peer-reviewed publications in this field have focused on the 

tough obstacles and reformation suggestions for upgrading Chinese science 

popularization. They were reflecting on science culture, and transiting from top-down 
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deficit science popularization to dialogue science communication. These studies were 

produced by a more diverse group of researchers who are not completely satisfied with 

official science popularisation's academic thinking and policies. Their opinions and 

arguments are represented in the last two sections of this chapter;  ‘A critique of Chinese 

science popularization’ and ‘The emergence of science communication in China’. 

 Science popularization in China has a long history and is currently dominant. I 

will introduce the development of research on Chinese science popularization by 

offering a detailed description of its history and policies to provide detailed background 

information. It is followed by a section on Chinese science communication, 

emphasizing the emergence of science communication in China. 

Chinese science popularization: history, institutionalization, 

policies, and the development of research 

In contemporary China, the term ‘science popularization’ has been used officially 

as a catch-all terminology to describe almost every science-in-society activity (Ren et 

al., 2012). This thesis takes that fact into account. Still, to better understand the 

following discussion, three terms are used in this chapter to describe the different stages 

of science-in-society in China.  

‘Science dissemination’ describes the spreading and existence of science in China 

from 1600 to 1949, when systematic science popularization did not exist, and the 

dissemination of science was fragmented and limited.  

‘Science popularization’ refers to everything the term means in its current 

definition and official use; i.e. it includes the top-down deficit approach to bringing 

science to the general public and a whole set of policies, regulations, and institutions 

that the Chinese government established to implement this approach.  

‘Science communication’ is occasionally used in the literature to refer to the entire 

field of research. In this project, the term mainly refers to the direction that science 

popularization was expected to evolve into, i.e. dialogue, engagement, and participation, 

as suggested by scientific humanists and many other scholars. 

Rejuvenation of the state has remained the official goal of science-in-society 

activities in China in the past one and half centuries, including science dissemination 

before the People's Republic of China (PRC) and science popularization during the PRC. 

Science popularization during the PRC adopted more specific attributes, including 

nationalism, scientism, and utilitarianism (L. Xu et al., 2015). Science-in-society 

activities and science culture are tightly connected to the process of science spreading 

in China. Thus, a brief historical background is given below. The background section 

reveals how the Western school of thinking continuously inspired and was 

provincialized in science-in-society activities in China.  
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Science dissemination before the PRC: 1600-1949 

Compared with the theoretical studies of Chinese science popularization, which 

were initiated in the 1990s, the practice of science dissemination in China was 

introduced much earlier (Ren et al., 2012). 

Dissemination of science by missionaries: 1500-1900 

As in many other non-western countries, S&T was introduced to China by 

missionaries. In the sixteenth century, the Society of Jesus sent missionaries to Asia and 

Latin America to increase its power and fortune and raise the number of believers. At 

the end of the sixteenth century, more than 100 missionaries travelled to China, among 

whom Matteo Ricci (1552-1610) was the best known. 

It was complicated to do missionary work at a time when the closed Chinese society 

was worried about and rejected Western culture and religion. Matteo Ricci understood 

Confucianism and interpreted Catholicism under this Chinese belief system. He served 

the emperor in matters such as court astronomy and calendrical science, and drew 

intellectuals’ attention and curiosity by introducing and mentoring Western science and 

technology of his age.  

He composed the first European-style world map in Chinese called ‘Da Ying Quan 

Tu’ (‘大瀛全圖’, meaning 'Complete Map of the Great World') (K. Tang & Zhou, 2015), 

and compiled a Portuguese-Chinese dictionary, the first in any European language. He 

also worked with Chinese agronomist and mathematician Xu Guangqi (1562-1663) on 

translating the ancient Greek mathematical treatise Euclid's Elements into Chinese and 

the Confucian classics into Latin for the first time in history (Li, 2016, p296). Xu 

Guangqi also collaborated with another Catholic priest, Sabatino de Ursis (1575–1620), 

co-translating hydraulics classics.  

The missionaries of that time achieved a great deal in disseminating western S&T 

in China. It occurred at a critical moment in the history of cross-cultural communication, 

and its influence is widely considered a central topic in the study of the spreading of 

Western science to the East (Li, 2016, p277).  

This missionary-driven dissemination of science continued until the nineteenth 

century, i.e. during the late Qing dynasty. The sinologist John Fryer (1829-1928) is a 

well-known case who did more than only satisfy the interests of the rich and officials 

of China. He was the first westerner to provide science education for ordinary Chinese 

people by establishing the Shanghai Polytechnic and Institute (格致学院) and 

publishing the widely read Gezhi Huibian (the Chinese Scientific Magazine, later the 

Chinese Scientific and Industrial Magazine) from 1876 to 1892. John Fryer is 

considered to have significantly contributed to the standardization of scientific 

translation in 19th century China and promoted Western science's understanding in 

China (Cheng, 2019). 
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The application of science by the government and society: 1865-1949 

Initially, the Chinese accepted S&T as a tool and ignored its other values (i.e. 

scientific spirit and values).  

In 1840, China was defeated by Britain in the Opium War and started to realize the 

need for Western S&T. The government of the Qing Dynasty established the Jiangnan 

Manufacturing Bureau (江南制造局) in 1865 as a critical military enterprise to produce 

armaments and warships. An enormous number of foreign language S&T materials 

needed to be translated to ensure the production of these arms. Thus, the Jiangnan 

Manufacturing Bureau Translation Centre (1865-1905) was founded as the first official 

translation and publishing organization under the Qing Dynasty. This translation centre 

successively hired 59 Chinese and foreign scholars to participate in the translation of 

more than 160 books on topics covering military science, medicine, mining, agriculture, 

chemistry, negotiation, arithmetic, graphics, history, shipping, engineering, electricity, 

politics, business, geology, astronomy, acoustics, optics, etc. The translation centre was 

the starting point of China importing western S&T at scale (Ning, 2008). However, at 

this stage, the Qing government only treated S&T as tool to secure the dynasty at the 

brink of eradication but was unwilling to reform the core of Confucian culture. This 

approach was summarized as the idea of ‘Chinese Learning as Substance, Western 

Learning for Application’, which is also a relevant concept in modern studies of the 

China-West cultural relationship. 

 From 1861 to 1895, the Qing government initiated a series of radical institutional 

reforms coined the Self-Strengthening Movement. Many other domestic enterprises 

were founded then, including the Commercial Press, the first publishing institution for 

the public and society and marked the beginning of China's modern publishing industry. 

It imported and compiled textbooks for all levels of education, widely published 

Western classics, founded more than ten types of magazines on various subjects and 

made 20 science education films as the first filmmaking organization in China. It also 

established the Shanghai Oriental Library in 1924, which earned the reputation of being 

a ‘Cultural Treasure in East Asia’ (Li, 2016, p277). The Commercial Press significantly 

impacted the dissemination of scientific knowledge from the nobility and intellectuals 

to laypeople. It remained operational throughout the twentieth century and greatly 

contributed to contemporary China's publication, education, and culture. 

Science is more than a tool: 1910s-1920s 

In 1911, the Xinhai Revolution (辛亥革命) ended the Qing dynasty, China's last 

imperial dynasty. The revolution saw the establishment of the Republic of China (中华

民国, 1912-1949 in China mainland and 1949- in Taiwan). The political situation was 

unstable after that.  

Many Chinese scientists and intellectuals of the time had foreign higher education 

and shared an admiration for science and democracy. They witnessed the Qing dynasty 

collapse partly because it adopted Western science and technology as tools only, and 
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the Xinhai Revolution failed to establish an effective democratic republic government 

by shallowly copying Western politics. The intellectuals firmly believed that a cultural 

reformation of China was the essential missing piece. Thus, the New Culture Movement 

(新文化运动) was launched during the 1910s to 1920s as a revolt against traditional 

Chinese ideas, i.e. Confucianism. Instead, the New Culture Movement promoted a new 

Chinese culture based on the progressive modern Western ideals of science, democracy, 

and human rights.  

Western academic thinking and S&T were introduced to China through this 

movement, including Marxism. This thought trend profoundly influenced many early-

stage Chinese Communist Party (CCP) leaders.  

Among many social influencers in early twentieth-century China, Yan Fu (严复, 

1854-1921, military officer and translator) and Hu Shih (胡适, 1891-1962, diplomat, 

essayist, literary scholar, philosopher, and politician) are considered two of the most 

important contributors to this cultural reformation.  

Yan Fu systematically introduced Western sociology, political science, political 

economy, philosophy, and natural sciences to China. His translation had a profound 

influence and was his generation's most crucial enlightenment work. Evolution theory 

and natural selection had once driven the public’s interest in the West; now, these 

theories achieved the same, or more, in China, after Yan Fu, a supporter of social 

Darwinism, translated Thomas Huxley’s Evolution and Ethics and Herbert Spencer’s 

The Study of Sociology. China was defeated in almost every war against foreign 

countries in the second half of the nineteenth century and remained turbulent politically 

and economically in the first half of the twentieth century. Thus, the idea of ‘survival 

of the fittest’ alerted and awakened Chinese intellectuals and ordinary people. Taking 

action and securing the country's and its people's survival became a priority. ‘Survival 

of the fittest’ has circled widely to become a motto and passed down from generation 

to generation until today.  

Hu Shih significantly contributed to Chinese literature, philosophy, history, textual 

criticism, and pedagogy. In the hope of ideological emancipation and evolution, he 

introduced Thomas Huxley’s agnosticism (‘to ensure individual’s intellectual 

independence that leads to political freedom’) (S. Hu, 1935) and John Dewey’s 

pragmatism (‘to study every theory as a hypothesis and reference, rather than dogmatic 

credo and rules of religion. Only in this way can people cultivate creative intelligence, 

become able to solve specific problems, and emancipate from the superstition of 

abstract words’) (S. Hu, 1919). John Dewey, Hu Shih’s mentor at Columbia University, 

was invited and accompanied by Hu Shih in his travel across China, where he gave 

more than 200 lectures about replacing ‘Mr Confucius’ with ‘Mr Democracy’ and ‘Mr 

Science’. Democracy and science became two main pursuits in the New Culture 

Movement. 

Initial institutionalization of science popularization: 1915-1949 

The Royal Society inspired a group of Chinese scientists and students studying and 

working at Cornell University. They initiated the Science Society of China in 1915 (‘中
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国科学社’, 1915-1960), the earliest and most influential scientific community in 

modern Chinese history.  

The establishment of the Science Society of China marks the initial stage of the 

institutionalization of S&T and science popularization in China (X. Zhu, 2012). The 

Society conducted both scientific research and science popularization. It was the 

leading scientific organization in China prior to the establishment of the government-

sponsored Academia Sinica (1928) and the Chinese Academy of Sciences (1949) (C. 

Wang, 2005).  

Recognizing the importance of popular science, this organization followed the 

American Association for the Advancement of Science’s academic journal Science and 

established a Chinese monthly magazine entitled Ke Xue (‘科学’, meaning ‘science’ in 

Chinese). The Ke Xue invited scientists to post academic papers and popular science 

writings. An article published in March 1947 urged scientists to ‘please write more 

articles for non-professionals, ..., with more ordinary people into science, the 

development of science in China would be supported and the accelerated’ (Li, 2016, 

p296).  

Jen Hung-Chun  (任鸿隽, 1886-1961), politician, academic, and principal co-

founder of the Science Society of China, stated that scientific spirit and values should 

be spread widely. He criticized that the Chinese society cared excessively about 

utilitarianism, profit, and benefit (利益), ‘learning for profit rather than learning itself’, 

causing a slow scientific development in China. He also noted that the emphasis on 

scientific spirit and values did not mean they should be accepted as a new faith or 

religion; otherwise, young people’s curiosity and independence would be curbed (J. 

Zhang, 2016).  

Another attempt at institutionalizing science popularization was the Science 

Popularization Movement Association (中国科学化运动协会). The association was 

established by well-educated government officers and became operational in 1932. It 

was devoted to the standardization of science popularization (terminology, guidelines, 

goals, and methodology) and a broader discussion of deeper topics such as science and 

society, economy, security, and ethics. This organization set up branches in various 

Chinese cities and attempted to reach as large an audience as possible through journals, 

newspapers, lectures, and radio stations. The goal was to have at least five million 

people directly exposed to scientific knowledge. However, the movement did not fare 

well due to the time's limited science development and low public literacy level. When 

the association was dissolved in 1937 due to the Japanese invasion, it only counted 

3,000 members. Because of the participation of officers, the Science Popularization 

Movement Association was considered the earliest engagement of the government (of 

the Republic of China) in science popularization (Peng, 1992). 
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Science popularization in the PRC: 1949 - 

The systematic institutionalization of science popularization: 1949-1978 

In 1949, the CCP-led government won the five-year civil war and established the 

PRC on China's mainland. The new government started a systematic institutionalization 

of science popularization at the national level to support the development of S&T 

From 1949 to 1966, because of the perceived urgency of improving the Chinese 

people’s literacy rate, the government applied a deficit model of science communication 

and followed a typical top-down, large-scale, and mass-oriented method to educate and 

inform the public through speeches, lectures, broadcasts, exhibitions, and magazines 

(H. Liu, 2004). From 1950 to 1958, more than 72 million speeches, 170,000 exhibits, 

and 130,000 films and slides were produced, which generated the attendance of 1 billion 

people (Ren et al., 2012).  

Scientists, technicians, skilled modern workers, and literate farmers were urgently 

needed to raise productivity, achieve economic development, and promote social 

stability. Therefore, the government employed industrial and agricultural production-

related knowledge and skills training as a (or the most) critical part of science 

popularization. In September 1958, the China Association for Science and Technology 

(CAST) was set up to manage this mission. While ‘serving agriculture as its long-term 

principal task’ (Deng, 2008), CAST provided agricultural science popularization and 

training, and contributed to national industrial and agricultural production. Science 

popularization in China at this stage had practicality as its core concern (Lin & Honglin, 

2020). 

However, this government-led approach posed problems as the political 

environment played a decisive role in the development of science popularization. 

Natural science knowledge, practical technology, and skills training were the primary 

concern at the time. Therefore, the importance of adopting a scientific attitude and spirit 

was deliberately ignored. When the ‘cultural revolution’ occurred from 1966 to 1976, 

the government was busy with political campaigns and almost lost the function of 

maintaining social order and improving economic development. Due to false political 

charges, many intellectuals and scientists were deprived of their jobs, private properties, 

and even their lives. The rest were extremely cautious about their words and deeds to 

stay safe. For a long time, science popularization in China was at a total standstill.  

The resumption of science popularization: 1978-2002  

In 1978, the ten-year tragedy finally came to an end. At the National Science 

Conference in March 1978, the Chinese leader at the time, Deng Xiaoping, addressed 

the principle that ‘science and technology are productive forces’ to recover the 

confidence of scientists, technologists, and educators. His speech provided a powerful 

boost for the resumption of science popularization (Ren, 2019).  
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In the 1990s, science popularization received attention from the government. At 

the Fourth National Representative Conference of CAST in 1991, President Jiang 

Zemin pointed out that ‘the economic growth of China should rely on science and 

technology development and the promotion of workers’ scientific literacy’; thus, science 

popularization needed to be reinforced in China. The State Council issued Instructions 

on Strengthening Engagement in Science and Technology Popularization on 5 

December 1994 to elevate science popularization to a national strategy (Shi & Zhang, 

2012). It established the National Joint Committee on Science Popularization in 1996 

to coordinate efforts nationwide and provide institutional support for science 

popularization. In 2001, science popularization was included in the tenth Five-Year 

Plan for National Economic and Social Development. From that point in time, science 

popularization in China entered a phase of overall development led by the government 

(Ren, 2019).  

During this stage, the theoretical studies on science popularization were developed 

consciously (Ren et al., 2012). After the National Science Conference in March 1978, 

some researchers attempted to develop science popularization into an independent 

research domain by constructing a ‘science of science popularization’. The Introduction 

to the science of science popularization (Yuan, 1989), their first monograph 

‘preliminarily constructs a relatively complete theoretical system of science 

popularization’. In the 1990s, scholars began to translate and introduce Western S&T 

theories. They critically explored Chinese science popularization under the 

communication science theory; for instance, they criticized it as a top-down deficit 

model and proposed more rational models (H. Liu, 2002a). 

Meanwhile, the CAST was the only nationwide effort to promote science 

popularization. From 1995 to 2000, the CAST organized 85,000 science popularization 

activities in museums and schools with more than 70 million attendees.  

The rapid development of science popularization: 2002 – 2012 

After 30 years of economic growth, China faced an urgent need at the start of this 

century to transform the economy & society development model from resource 

consumption-based to innovation-driven. President Hu Jintao gave a speech at the 50th 

Anniversary Conference of the CAST in 2008. He declared that ‘S&T work includes 

two important aspects, which are innovative S&T and popularization of S&T. 

Popularizing S&T and improving public’s scientific quality is not only an inherent 

requirement for stimulating S&T innovation and building an innovative country, but 

also a basic project for creating an innovative environment and cultivating innovative 

talents. It must be a long-term task of the country and a common task of society. It will 

lay the deepest and most lasting foundation for scientific and technological progress 

and innovation’ (J. Hu, 2008). His speech acknowledged the development of S&T and 

its function in improving innovation and constructing a prosperous and innovative 

modern country. It acknowledged that science popularization occupies an important 

position in this context. 
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The benchmarking policies: the law and the outline 

To secure the development of science popularization, the State Council issued the 

Law of the People’s Republic of China on Popularisation of Science and Technology on 

June 29, 2002, and the Outline of the National Scheme for Scientific Literacy (2006–

2010–2020) in 2006.  

In 2002, this was the first Chinese law to specifically address issues relating to 

science popularization, including organization, management, and social responsibilities, 

measures for development, and legal obligations (Ren, 2019). The law facilitated the 

implementation of two national strategies: firstly, a rejuvenation of the country through 

science and education; and secondly, the furthering of sustainable development. The 

Law stressed the need to strengthen the popularization of S&T, improve citizens' 

scientific and cultural literacy, and promote economic development and social progress. 

The law also provided legal support for science popularization, and subsequently, a 

number of national and local regulations were issued. These statutes form a national 

system of science popularization laws, regulations, and policies (Ren, 2019). 

The Outline in 2006 gave civic scientific literacy improvement the status of a 

national-level program (Ren, 2019). It aimed at improving civic scientific literacy 

through education and science popularization. According to the outline, raising civic 

scientific literacy will construct the foundation for raising the national independent 

innovation capability, developing a sustainable economy, and building a harmonious 

society and an innovative country. The outline released new concepts, guidelines, plans, 

measures, and periodical goals for the direction of science popularization in the next 15 

years, among which the idea of social participation and a framework of ‘broad alliance 

and cooperation’ were presented. The Outline was also expected to assist the 

transformation of economic development by having citizens obtain basic knowledge 

and appreciation of S&T and by applying S&T in social production and daily life (Ren 

& Zhai, 2013, p172). 

Studies on science popularization: with an emphasis on public scientific literacy (PSL) 

The ten years (2002-2012) brought rapid developments to Chinese science 

popularization. The studies on Chinese science popularization continued during this 

period. The Report on the development of science popularization studies in China (Ren, 

2009) analysed published papers from 2002 to 2007. It concluded that there are eight 

categories of science popularization studies: theoretical research, study on policy, 

public scientific literacy, S&T education, natural science museums, science 

popularization in urban communities, science popularization in rural areas, and science 

popularization by mass media.  

Zhao Lixin and Zhang Feng (Zhao & Zhang, 2014)  discussed the development of 

Chinese science popularization theories in this period. They investigated multiple 

directions, such as interdisciplinary communication and integration, the disseminators 

and audiences, new media and models of Chinese science popularization. They claimed 
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that theoretical research continuously expands and becomes more systematic in 

adapting to China's social development and technological progress. 

The science of science popularization as a field of research was further developed 

to construct the theoretical system and discover patterns of science popularization 

practices based on sociology, education, and communication science. However, this 

approach's study of science popularization did not go far beyond the basic theory of 

science communication models. Thus, it unavoidably had a macroscopic and top-down 

viewpoint and was constrained with respect to vision and depth (Ren et al., 2012) 

PSL became the research hot spot of Chinese science popularization after the issue 

of the Law of the People’s Republic of China on Popularization of Science and 

Technology (2002) and later the Outline of the National Scheme for Scientific Literacy 

(2006–2010–2020) (2006). Since 2001, more than 110 papers have been published 

annually, with ‘public scientific literacy’ among the keywords in the China Knowledge 

Resource Integrated Database (Ren et al., 2012).  

PSL research mainly follows two directions: one assesses the effectiveness of PSL 

through large-scale surveys or identifies regularities behind PSL promotion practice 

through an empirical approach of sociology (Ren, 2010). The other is more 

epistemically introspective and focused on the feasibility and appropriateness of 

adopting Jon Miller’s measuring framework in a Chinese context. They pointed out that 

‘PSL indicators designed for citizens in Western countries are not appropriate for use 

in developing countries like China, which have different cultural and ideological 

institutions’ (Ren et al., 2012). The direct borrowing of PSL measuring tools designed 

based on the knowledge hierarchy of modern Western science would only examine the 

level of Western modern science knowledge among Chinese citizens (X. Jiang & Liu, 

2004).     

As a solution, calls were made for the localization of PSL indicators and surveys 

that evaluate and monitor the status of and changes in Chinese PSL (D. Li, 2006; H. 

Liu, 2006). Guo Chuanjie and Tang Shukun developed a three-dimensional measuring 

structure for PSL that considers the citizens' knowledge, awareness, and ability (Guo, 

2008; Tang, 2008). A group of researchers in the China Research Institute for Science 

Popularization (CRISP) explored the survey's sampling, statistical method and 

measuring index (CRISP, 2010). 

CRISP researchers have summarised the main conclusions from the PSL surveys 

conducted in the 2005-2015 period (H. Gao et al., 2016). They acknowledged the 

improved scientific literacy of Chinese citizens during this period, admitted the 

variations of citizens’ scientific literacy levels in different regions, populations, and 

genders, and proposed continuous government support for science popularization as it 

guaranteed a substantially increased scientific literacy among the citizens. 

During this period, Chinese scientific communities started to bring their standpoint 

to public notice by collaborating with CAST on public relations activities, such as the 

National Science and Technology Week (a nation-wide week held in the third week of 

May since 2001) and National Science Day (the third weekend in September, since 

2003). Scientists see science popularization as social responsibility (H. Liu, 2002b). 

When invited to attend TV interviews or write newspaper reports, they often act as 
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‘informal risk communicators to gain more trust from the public instead of 

communicating what they are doing to the public’. Wu Guosheng (2018) commented 

that it means that PUS was emerging in China. Zhu Xiaoming (2006) attempted to 

clarify the role of scientists and the scientific community in contemporary Chinese 

science popularization. Liu Huajie (2009) pointed out that the government and 

scientific communities’ stances have coexisted, and PUS, which emphasizes scientific 

information transfer from experts to non-experts, was widely accepted.  

Science popularization efforts and resources 

Many resources have been allocated to science popularization during the current 

ten-year period. These resources include policies, human resources (scientists, science 

communicators, and scientific enterprise owners), financial resources (government 

funding and grants), and material resources (museums and mobile science education 

facilities).  

However, China's current distribution of science popularization resources is highly 

uneven. Top universities and research institutes have been assigned abundant resources. 

However, these resources have often been under-utilized, and the effort put into science 

popularization has been fragmented due to a lack of cross-departmental coordination. 

Remote areas and the grassroots class received the fewest resources, causing a severe 

shortage of high-quality original content and science popularization facilities (museum, 

exhibit, billboard, etc.). Thus, to integrate and coordinate all the resources, which is 

crucial to address these issues, the Outline in 2006 established four major projects: 

science education and training, science popularization resources development and 

dissemination, utilizing mass media resources for science popularization, and creating 

infrastructure for science popularization (Ren & Zhai, 2013, p208).  

In ‘The Opinions on Strengthening the Construction of the Capability of National 

Science Popularization’ issued by the Ministry of Science and Technology in 2007, 

science education was viewed as an essential part of national science popularization. 

Science education has many forms, including regular and irregular education. The 

population's higher education (universities and colleges) enrolment rates were limited 

(only 26.5% in 2010); thus, much attention in the field of science education needed to 

go into irregular education. To cover both science education for students and S&T 

training for all segments of society, the ‘Science Education and Training Project’ 

proposed a range of key tasks to strengthen the quality of teachers, teaching materials 

and methods and underpin the teaching infrastructure (Ren & Zhai, 2013, p226). 

Multiple government organizations and departments (the Organization Department, the 

Propaganda Department, the Development and Reform Commission), Ministries (the 

Ministry of Science, the Ministry of Agriculture, the Ministry of Labour and Social 

Security) and academies (the Chinese Academy of Sciences, the Academy of Social 

Sciences, the Academy of Engineering, the Natural Science Foundation) jointly 

contributed to this project. As a result, the regular education system's curriculum 

standards, teaching materials, and methods were thoroughly revised by S&T 

researchers and experts, while irregular science education and training programs 
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targeting teenagers and the rural and urban labour force were conducted by the 

organizations mentioned above.  

In order to promote science popularization, the Outline in 2006 started the Science 

Popularization Resources Development and Sharing Project. Its goals are to improve 

the creation and dissemination of popular science writing by sponsoring popular 

science work and protecting intellectual property. To assist that, CAST issued 

‘Requirements of Quality and Norms of Science Popularization Resource’ in 2007 and 

‘The Guideline of Science Popularization Resource Development’ from 2006-2010. 

CAST had a budget of five million Yuan in 2008-2009 to focus on popular science 

creation (books, movies, cartoons, and exhibits). By the end of 2009, more than 2,000 

popular science books had been created, and 130 writers and 200 publishing houses had 

participated. Under CAST’s implementation, a science popularization resource 

distribution system was created. It covers radio and TV programming services (a free 

program named Science Wagon was made in 2004 and had been broadcast on 2,273 TV 

stations by the end of 2010), popular science activities (National Science Week and 

National Science Day), exhibition resource sharing services (the China Science and 

Technology Museum held and shared 37 popular science exhibitions that were visited 

by millions of people from 55 cities all around China), and popular science services on 

the internet (the China Digital Science and Technology Museum was visited by more 

than 40,000 people daily and was given the ‘e-Science’ Award by the World Information 

Summit Meeting in November 2007) (Ren & Zhai, 2013, p226).  

Mass media became the main approach for the public in China to acquire S&T 

information and continues to play an important role in the exposure of science 

popularization (Hou & Liu, 2003). To fully harvest mass media’s potential in science 

popularization, the Outline in 2006 set up the ‘Science Popularization Capacity 

Building Promotion Project for Mass Media’ as a critical part of the national scheme 

for scientific literacy. This project supported TV and web-based popular science 

programs through multiple approaches, including initiating favourable policies and 

commercial regulations, establishing science popularization distribution channels, etc. 

It was implemented jointly by the Propaganda Department of the Central Committee of 

the CPC, the Ministry of Education, and the Ministry of Science and Technology. The 

Propaganda Department and the State Administration of Radio, Film, and Television 

coordinated S&T reporting in news programs and websites, such as ‘News Hookup’ on 

China Central Television (CCTV) and ‘News and Newspapers Summary’ on China’s 

National Radio. The Ministry of Finance and the State Administration of Taxation also 

had exemptions from ticket sales tax for popular science films and productions. The 

‘Implementation of the Outline of the National Scheme for Scientific Literacy’ office 

and the Special Committee of Science and Technology Popularization of the China 

Association for Science and Technology jointly established the program ‘The Dialogue 

between Science and the Media’, allowing scientists to explain some S&T-related 

events or emergencies of public concern, such as the Wenchuan Earthquake in 2008, 

the total solar eclipse in 2009, the H1N1 outbreak, and the Chang’e II satellite launch. 

With all the support from government organizations and policies, the S&T mass media 

was bursting with vitality. Large amounts of original high-quality programs were 
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created, such as the well-known columns ‘Approaching Science’ and ‘Science and 

Technology Review’ produced by CCTV, and the popular documentary ‘China 

Shennongjia Wild Man Survey’, ‘Search for the Peking Man’s Skull’, ‘The Secret of 

Loess,’ and ‘Wind Chaser’. Many stations were also allowed to broadcast the most 

popular science channels, such as the Discovery Channel and National Geographic 

Channel from the U.S. Furthermore, the printed news media established coverage of a 

wide range of S&T areas and topics (Ren & Zhai, 2013, p226). 

Establishing infrastructures, including physical resources and channels, is essential 

to the science popularization program. Since the 2006 Outline was issued, many 

infrastructure projects have been launched nationwide. More than 160 S&T museums 

have been built and were open to the public in the 2006-2010 period, more than 600 

national science popularization education bases (youth S&T centres, research 

institutions, university laboratories, zoos, arboretums, geological parks, nature reserves, 

etc.) were certified by CAST in 2010, and more than 200,000 domestic science 

popularization galleries have been set up (China Research Institute for Science and 

Popularization, 2011, p186–194). In these science popularization arenas, modern 

science communication models (experiential and participatory) were gradually adopted, 

and many installations and models were designed in a manner aiming for them to be 

playful and interactive. S&T venues attracted many visitors; visitors to provincial S&T 

museums reached 5.44 million in 2009, and the Sichuan Science and Technology 

Museum was visited by nearly 1.2 million students and children from 1 June 2008 to 

31 May 2009. With extensive infrastructure resources, science popularization workers 

could hold various types of science popularization events, such as S&T training, reports, 

expert lectures, scientific movies and TV shows, and scientific inquiry activities (China 

Research Institute for Science and Popularization, 2011, p186–194). 

The refinement of science popularization: 2012 – 2022 

In May 2016, the State Council issued the Outline of the National Strategy of 

Innovation Driven Development, which prioritized science popularization, making it 

one of the driving forces of the strategy (Ren, 2019). In the same month, President Xi 

Jinping stated that ‘S&T innovation and scientific popularization are the two wings to 

realize innovation and development, and scientific popularization should be placed in 

the same important position as S&T innovation’ when the National Conference on 

Science and Technology Innovation, the General Assembly of Academicians of Chinese 

Academy of Sciences and Chinese Academy of Engineering, and the Ninth National 

Congress of CAST were held together (Xi, 2016). This further highlighted the 

importance of science popularization and its role in supporting the national strategy and 

elevating science popularization to an unprecedented degree (Ren, 2019).  

 The effort and investment in science popularization continue based on the 

development described above, as most foundations and systems were set up from 2002-

2012. More specifically, from 2012 to 2022, one of the main achievements was the 

establishment of the science popularization industry. The book Introduction to the 

Science Popularization Industry (Ren et al., 2021), written by scholars Ren Fujun, 
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Zhang Yizhong, and Liu Guangbin, provided a detailed explanation of this achievement. 

According to the book, China has established the basis for developing its science 

popularization industry following years of financial investment, human resources 

support, infrastructure construction, publications, market opportunity, and policy 

environment improvements. The government also established a policy system and 

defined various key tasks for the development of the science popularization industry. 

To present related achievements, the book included case studies on a series of science 

popularization events, such as the successful hosting of the China (Wuhu) Popular 

Science Products Expo (Wuhu Science Popularization Expo) in 2004 and the first 

Shanghai International Popular Science Products Expo (Shanghai Science 

Popularization Expo) in 2014, and the launch of the China (Wuhu) Science 

Popularization Industry Park (Wuhu Science Popularization Industry Park) in 2010. 

The book foresaw that the future would bring powerful technical support, investment 

of private capital, diversification in science popularization formats, products, industrial 

exploration, and profit models, and further development of the integration of the science 

popularization industry with other cultural industries and the internationalization of the 

science popularization industry.  

 The science popularization research did more than refine theory, practice, and PSL 

measurement in these ten years. Some new topics gained attention. Thus, scholars Lu 

Gao, Miao Liao and Yandong Zhao (L. Gao et al., 2019) explored the complexity, 

variety, and need for the idea of responsible research and innovation (RRI) in China. 

They expected that the rise of science popularization would be a positive policy window 

for further RRI research. Ren Fujun (Ren, 2021) introduced a special issue in Cultures 

of Science about the studies on science popularization ethics in China. This issue 

includes four theoretical articles that offer insights into the connotations of science 

popularization ethics in China (X. Liu et al., 2021), provide suggestions on how to 

strengthen S&T ethics education (Ge et al., 2021), practice responsible science 

popularization (Z. Li & Ma, 2021), and underpin the importance of science 

popularization ethics in S&T museums (X. Li et al., 2021). Hopefully, these studies 

may inspire further and more robust studies on science popularization ethics in China 

and encourage science popularization practitioners to establish responsible science 

popularization in China (Ren, 2021). 

The emergence of science communication 

As described in the previous section, science popularization has dominated China 

for many decades and is currently a heavily invested, well-built and effective system. 

However, the will to improve science popularisation emerged with the continuous 

development of science communication theory and practice. This section discusses the 

efforts made to upgrade science popularization to a better version of science-in-society 

termed science communication, which is discussed below. 
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Academia’s willingness to promote science communication 

During the first ten years of the 21st century, many Chinese scholars discussed and 

debated concepts and models of science popularization in China. These scholars mainly 

came from an academic community that self-claimed as scientific humanists. Building 

their common cognition on postmodernism, environmentalism, and the sociology of 

scientific knowledge (SSK), they viewed the connections between science and nature, 

society, and humanity as their central research topics (D. Fan, 2005). They are 

professors working at leading Chinese universities with backgrounds in science 

communication and history and philosophy of science. In the early twentieth century, 

they compared science popularization in China with the trajectory of science 

communication in Western countries. They criticized the current science popularization 

situation that CAST is the only body disseminating scientific knowledge in a top-down 

and unidirectional manner under government administration and following the will of 

the state. Furthermore, they analysed the flaws of the top-down model (which 

represented the national standpoint) and the PUS deficit model (which represented the 

standpoint of the science community) of science popularization in China. They 

attempted to transform the PUS deficit model into the dialogue model of science 

communication (which represented the standpoint of the public).  

Wu Guosheng pointed out that Chinese science popularization has unneglectable 

theoretical defects with respect to its definition and effect evaluation. Science 

popularization has been continuously marginalized in past decades with the 

popularization of nine years of compulsory education, enterprise training, and mass 

media brought by the market economy (Wu, 2018). Wu suggested that the new science 

communication should represent a ‘diversified, equal, open and interactive’ information 

distribution model to end any information monopoly (Wu, 2008).  

According to Liu Huajie (2009), science popularization lacks an effective 

mechanism for giving feedback and balancing power due to its inability to include more 

diverse stakeholders. Liu suggested enhancing the perspective of ‘citizen’ in Chinese 

science communication because ‘citizens’ may bring diverse stances based on personal 

life experience. They have initiative and may be motivated to actively participate in 

scientific knowledge construction, science policy making and consequence assessment. 

Their enhanced participation may eventually restrict the excessive power of the 

government and relevant science policies.  

Jiang Jinsong claimed that ‘Scientific chauvinism is incompatible with the basic 

principles of democracy and freedom… As a cultural tradition, science should compete 

fairly and freely with other human cultural traditions, and as an ideology, it should be 

separated from state power. Only in this way can we guarantee the freedom of thought 

in society and the healthy development of science and other cultural traditions’ (J. Jiang, 

2005).  

Tian Song explained that ‘the scientific community in China does not need to face 

the public directly, but only needs to face the government. Although the Chinese 

Academy of Sciences has also set up a special organization to manage popular science 
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activities, it is not as closely related to its own interests as the public’s interests in 

science…after more than 20 years of reform and opening up, the old science 

popularization that relies on state-financed support no longer has the capacity for 

sustainable development’ (Tian, 2007).  

Jiang Xiaoyuan stated, ‘science communication is different from old popularization 

in China. It includes a comprehensive understanding of science itself, including 

criticism of science, while science popularization rejects this part of the content. It has 

caused many misunderstandings of science's universality and led to people's 

unconditional trust and worship of science’ (M. Hu, 2017).  

Liu Bing was more of an observer. He recorded and discussed other scientific 

humanist members’ opinions about the transition from science popularization to science 

communication. He pointed out that ‘in the existing attempts to replace science 

popularization with scientific communication, the content of science communications 

is usually emphasized, while the study of the communication mechanism, the most 

important part of communication science, is ignored’ (B. Liu & Hou, 2004). 

Ren Fujun (2012) accurately summarized the expected form of science 

communication in three points. Firstly, it should be two-way (or web-shaped) 

interaction with the public participating in scientific knowledge production and science 

policymaking. Secondly, it should be considered an activity in the formation of culture 

rather than simply a device applied by the scientific community to gain the public’s 

trust, or top-down one-way dissemination of scientific knowledge by the government. 

Thirdly, science communication is a process of integrating science and the humanities. 

More appeals were voiced to further the transition towards dialogue-based science 

communication outside the scientific humanist community. 

‘China is increasingly diversifying and undergoing pressure for public participation 

in S&T issues of social concern, including genetically modified (GM) crops, the 

pollution risk of new chemical plants, trash burning, and food safety. To cope with the 

challenge, the current one-direction science popularization must be replaced by more 

engagement practices that feature open and equal public dialogues and debates’, 

‘national science communication efforts must be focused on constructive dialogues and 

public engagement with science’ (H Jia & L Liu, 2014). 

China’s social development strategy is shifting from focusing on economic growth 

and material sustenance to enriching cultural and spiritual resources. China’s science 

popularization should also pursue new goals, such as public engagement with science, 

which ‘involves two main tasks: establishing a science culture education system that 

includes all people; and launching activities to increase public engagement with science 

culture’ (S. Tang, 2019). 

‘It is unreasonable and unfeasible to take the improvement of PSL as the major 

goal of science popularization. The current science popularization needs to focus on the 

dialogue and negotiation between science and the public, and actively seek mutual 

understanding and consensus between the two.’ (X. Zhu, 2016). 

Scholars shared the common opinion from the above extensive suggestions on how 

to upgrade science popularization. They believe that a more equalitarian and transparent, 

dialogue-based style of science communication is the preferred future direction, which 
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resonated with the above discussion that dialogic, critical, and participatory approaches 

are frequently referenced as the best practices in contemporary science communication. 

The authority’s denial of the transition  

 As shown by the above quotes, academia wishes to promote a transition from 

science popularization to science communication in China. However, the authorities 

have shown no willingness to officially adopt any science communication models and 

methods in either theory or practice.  

One reason (or the excuse) might be the still relatively low level of public scientific 

literacy, according to a forum article interviewing multiple influential Chinese science 

popularization scholars and practitioners in 2020. When facing the question ‘what is 

your view on science communication in China’ from an interviewer, the answer given 

by these scholars and practitioners was ‘(science communication) is deeply rooted in 

the West but has yet to be fully embraced in China. Only when scientific literacy reaches 

a certain level can the public have a proper dialogue with the scientific communities. If 

the public does not understand basic biological principles and does not know what DNA 

is, how could they contribute to a debate about GM crops?’ (Qiu et al., 2020). Therefore, 

there is no need to upgrade before reaching a ‘qualified’ level of public scientific 

literacy.  

Another reason might be, as some scholars claimed, that the term ‘science 

popularization’ in China already includes all the science communication models and 

methods, such as ‘science communication, public understanding of science, scientific 

culture, etc., as it is used to cover all kinds of activities helping individuals to 

understand and acquire S&T knowledge and to make use of it for a better social life’ 
(Ren et al., 2012). Thus, there is no need to mention ‘science communication’ separately 

since it was already included in the concept of science popularization.  

However, these reasons are hardly tenable.  

Firstly, it is nonsensical to blame public scientific literacy if there was no 

willingness to improve the system. As science communication scholar Li Daguang (D. 

Li, 2008) explained, scientists and citizens have lost motivation to participate in a 

government-driven, top-down science popularization system. Scientists see no 

connection between science popularization and their own research, while citizens, as 

audiences, feel that the lecture style of science popularization is too dry to trigger any 

interest. Li mentioned the case of a public protest in 2008 against the government’s plan 

to build a chemical plant, Xiamen PX, in the coastal city of Xiamen. The public 

demanded to learn more about health threats, and the local government held a hearing 

under public pressure. However, assigned scientists gave explanations beyond ordinary 

people’s capacity for understanding. It is out of the range of public scientific literacy, 

because it is nonsensical to ask ordinary people not to question or engage in this manner 

unless they are experts. Thus, Li angrily questioned, ‘how can citizens fully participate 

in consultations if officials do not use layman’s language?’ (D. Li, 2008). Li believed 

this type of ineffective science popularization occurred in many situations, especially 

concerning controversial issues, such as GM crops, the Three Gorges Project, and the 
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South-North Water Diversion Project. 

 Secondly, simply including the term ‘science communication’ in the supposedly 

broader term ‘science popularization’ does not mean that ‘science communication’ was 

thoroughly studied and adopted into practice. It may also mean that the authority lacks 

the vocabulary to describe various interactions between science and the public (J. Y. 

Zhang, 2015). The fact is, ‘the efforts made to underpin science communication in 

China and, in particular, the study of ‘science communication’ was very early stage and 

mostly desk research, while its practice, including public dialogue, engagement, and 

participation, remain limited and restricted. A few official documents, including the 

white book Biodiversity Conservation in China released by the Information Office of 

the State Council in 2021, contains some words emphasizing the need to 'invite the 

public to participate in biodiversity policy-making, information disclosure, and public 

interest appeal' (the Information Office of the State Council, 2021). However, to a large 

extent, these were no more than empty words, as no laws are in place to protect relevant 

citizen rights. Moreover, previous cases have shown the political danger in this area. 

Thus, in 2016, environmental activist Shu Liu was arrested and charged with ‘revealing 

anti-espionage state secrets’ because she publicized industrial pollution data from the 

Hunan Province (Radio Free Asia, 2016). It was viewed as the result of an arm-

wrestling under the roof of Chinese authoritarian capitalism, where a tough negotiation 

of resources, morality, and power occurred between ‘the central government, the local 

government, the industry, and the local citizenry’ (F. T. Fan & Chen, 2019). However, 

it was still a horrible case of Chinese environmentalism activity.  

 Studies on Chinese science popularization have revealed that political risk explains 

why the transition to public participation has not occurred in China (H Jia & L Liu, 

2014). According to Xu (2015), the government tends to prevent public participation 

from maintaining government authority and policies. Zhang (2015) agreed with this 

and mentioned that scientists and scientific institutions wanted to avoid provoking 

public concerns or stirring up social debates, as science communication undesired by 

the government might endanger one’s career. Due to political risk, science 

communication in China had little room to develop, and the landscape of science 

communication in the public sphere remains bare (J. Y. Zhang, 2015). 

History and Philosophy of Science (HPS) scholars’ importance in 

science communication studies in China 

Currently, Chinese science communication is mainly rooted in academia. However, 

efforts in this area have been under-explored and remained invisible at the international 

level because many studies in this area are published only in Chinese and local 

academic journals.  

This PhD research did not purposefully ignore other efforts that engage in science 

communication in China. It focuses on the scientific humanist community because this 

academic community made a systematic contribution to the progress towards dialogue-

based science communication, especially with respect to theoretical interpretation and 
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construction. According to an academic paper (L. Xu et al., 2015) studying the science 

communication scholarship in China, science communication research in China began 

with HPS theories and concepts, and HPS scholars rather than communication scholars 

dominate this research field. The paper analysed 572 published research papers with 

the keyword ‘science communication’ in their title or keywords. All these papers were 

published in Chinese language and local academic journals and covered the period from 

the beginning of 1986 to the end of 2014. Among the 572 papers, Liu Huajie and Liu 

Bing’s articles were cited most frequently. When calculating each author’s impact score 

by dividing the number of citations by the number of articles, Wu Guosheng, Liu Huajie, 

Tian Song, and Liu Bing had the highest impact factors. These four HPS scholars all 

belong to the scientific humanist community. 

 According to the same paper, HPS scholars dominate Chinese science 

communication because social science, such as communication studies, and science 

disciplines are rigidly separated in China. The Chinese Academy of Social Sciences 

governs the communication field. However, it only seldomly becomes involved in hard 

science disciplines and popularization, which explains the absence of communication 

studies in the early stages of Chinese science communication development, which is a 

far cry from the situation in many Western countries. Meanwhile, CAST took charge of 

the China Research Institute for Science Popularization and the HPS research field. The 

above-mentioned HPS scholars are closer to the professional field of science 

popularization and have received more resources from CAST. Therefore, HPS scholars, 

rather than communication scholars, are sensitive to this new trend in science 

communication studies and were able to call for and work towards the transition.  

Science communication as an academic field has taken shape in China, with a 

consensus being achieved in academia on most concepts and connotations. Thus, a 

growing number of scholars and academic associations have started to use the term 

‘science communication’. Furthermore, certain government departments are changing 

part of their names from science popularization to science communication, and a 

nationwide science communication centre is being planned. These developments 

indicate that Chinese science communication scholars are willing to join international 

academic circles, and that the dialogue-based model of science communication has 

obtained increasing acceptance (L. Xu et al., 2015). 

Understanding science communication in China 

 From the literature review focusing on science communication in the West, we 

learned that the field of science communication has been developing continuously in 

the past centuries. The progression from the deficit to the dialogue model is widely 

acknowledged, and the dialogic, critical, and participatory approaches are often 

referenced as ‘best practices’ in contemporary science communication.  

 From the section herein on science popularization and communication in China, 

we learned that science popularization has dominated China for many decades and is a 

heavily invested official system. Since the early twentieth century, there have been calls 

from academia, mainly from HPS scholars, for the transition from science 
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popularization to science communication. Due to the government’s denial of this 

initiative, science communication has had little room to develop in the public arena but 

has become rooted in academia instead. Currently, HPS scholars are dominating science 

communication studies in China.  

 Several knowledge gaps have been identified, and one important aim of this PhD 

project is to bridge these gaps. Firstly, while scholars (S. R. Davies et al., 2021) have 

found that practices towards dialogue, engagement, and participation have generally 

been observed across the European continent, this PhD project presents similar progress 

in China. Hence, we may expect that moving from the deficit to the dialogue model 

may be achieved in the Chinese context with time.  

Secondly, global research contributions and theoretical developments were 

emerging in science communication. However, the contributed pieces are highly 

regional in scope and isolated from each other. Thus, the interaction of science 

communication between countries is missing. This PhD project contributes to bridging 

this knowledge gap by exploring the process of western STS theories and practices 

migrating to Chinese science communication. 

Thirdly, few Chinese science communication studies have been published in 

international journals due to language barriers. The landscape of Chinese science 

communication remains bare from an international perspective. This PhD project has 

discussed this situation and shown how a group of HPS scholars dominates Chinese 

science communication and drives a natural history revival movement. 

Understanding the critical school of science communication (CSSC) and its 

relation to science communication in the West is essential to comprehending current 

developments in Chinese science communication. That is why two detailed chapters 

about science communication in the West and China have been presented here. These 

two chapters give a deeper understanding of the first paper, as they discuss how CSSC 

reassembled STS theory, SSK, and critical PUS in the Chinese context and adapted 

them to a wide range of PST issues. 
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NATURAL HISTORY AND SCIENCE 

COMMUNICATION 

Natural history was the central object of the dissertation’s second paper dealing 

with the NHRM. The NHRM has been defined and redefined throughout history and 

across disciplines. What is natural history? Why do people discuss this concept in both 

contexts of science disciplines and the humanities? Why is there a saying that natural 

history is dying? If it is dying, why are efforts warranted to revive it? Furthermore, 

since the whole natural history revival movement (NHRM) wishes to ‘revive natural 

history in China’, what types of natural history are we talking about here? Moreover, 

when the term ‘revive’ is used, does that mean that natural history existed in the past in 

China? Finally, since natural history has many dimensions, where is Chinese natural 

history situated within the defined spectrum of natural history? 

The focus and the length of the second paper kept me from including discussions 

of these questions. However, the questions are important to understanding the NHRM 

and its broader context. Thus, they will be clarified in this chapter. I start with natural 

history’s definitions and current status within science communication. Then, I 

investigate the assumption that ‘natural history is dying’ from a historical perspective. 

Finally, I discuss natural history in China and reveal the answer to ‘what type of natural 

history was expected to be revived in China?’. 

Natural history as a scientific pursuit and as popular science  

The definition of natural history has changed repeatedly throughout history and has 

multiple dimensions. In the scientific world, natural history is about the observation, 

description, and classification of natural objects and their links to their surrounding 

environment (Bartholomew, 1986; Greene & Losos, 1988a; Herman, 2002). Natural 

history studies on natural organisms’ origins, evolution, behaviour, and interactions 

with other species are primarily descriptive and comparative rather than experimental 

or theoretical (Fleischner, 1999). Natural history significantly contributed to the 

formation of modern geology, biology, and ecology (Benson, 2000; Bravo, 2005). 

Greene defined natural history as descriptive ecology and ethology. He pointed out that 

considering natural history is central to modern evolutionary and environmental 

biology and that it is under-appreciated and underfunded (Greene, 2005). For now, 

natural history in the scientific context generally refers to a descriptive study of the life 

history of living creatures, including animals, plants, and viruses (Tewksbury et al., 

2014). 

Natural history also prevails in popular science and science communication. Since 

the nineteenth century, natural history has become a popular leisure pursuit, for instance, 

botany and birdwatching, among the middle class in Britain, Scotland, and Germany. 

Priests and naturalists study natural history to comprehend God’s fascinating creations; 
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citizens practice natural history to learn about species and satisfy their curiosity; natural 

history publications and museums have become significant components of public 

education and social culture. By associating natural history with civic culture, people 

in nineteenth-century Scotland and Germany established local natural history societies 

to secure natural history knowledge, promote civic identity, and create a communal 

space for ‘liberal political dissent’ (Finnegan, 2005; Phillips, 2003). In past decades, 

natural history was often used as a vehicle to communicate environmentalism ideas.  

The history of natural history: a crisis of natural history? 

One primary assumption lies behind the natural history revival movement: ‘natural 

history is dying’ (thus, it may be revived later). However, no systematic discussion 

existed to underpin this assumption fully. The following section seeks to bridge that 

gap. Firstly, I present arguments relating to the statement that ‘natural history is dying’, 

which occurs in the context of Western academia. Then, I describe the essence of natural 

history in Chinese history and answer the question ‘What type of natural history was 

expected to revive in the NHRM’.  

‘Natural history is dying’: a biology history perspective 

When you explore the history, especially from the perspective of science or biology, 

the trajectory of natural history somehow fits into the argument that it has had a glorious 

history; but is dying now.  

When did natural history come to exist? Researchers who have backgrounds in the 

history and philosophy of science and ecology, or simply natural history sympathizers, 

tend to believe that natural history has a long history that can be traced back to the era 

of Aristotle (Guidetti, Parravicini, Morri, et al., 2014), as natural history is a practice 

that has occurred whenever people interacted with nature and landscapes.  

For medical purposes or out of general interest in nature, ancient Greeks 

meticulously observed, collected, and edited encyclopaedia-style work that covers 

enormous knowledge about astronomy, geography, zoology, botany, medicine, and 

minerals, such as Pliny the Elder’s Historia Naturalis. Pliny was the first to use the 

term ‘natural history’, and he defines it as ‘the natural world, or life’. Such 

encyclopaedic writing influenced later European scholars for the following 1,500 years.  

In the Middle Age, natural history inquiry was split into the medical methodology 

and natural philosophy due to discouragement with the church’s authority. In the 

Renaissance, scholars were dedicated to understanding ancient and medieval 

descriptions of the natural world. A tremendous amount of work was done in the 1490-

1530 period, including the translation and restoration of important Greek and Latin 

materials in medicine, zoology, and botany, and corresponding species recognition. 

These efforts laid the groundwork for advances in natural history in the following 

centuries (Ogilvie, 2008, p1; Ritterbush, 1969). 

Global exploration and prosperous trade in the sixteenth century brought 
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innumerable new species to Europe. A new generation of naturalists diligently 

catalogued and presented these species in botany gardens and museums. In the 

seventeenth century, through generations of naturalists' efforts, the basic cataloguing 

work was completed; naturalists became a profession and established clubs and 

societies; natural history obtained wide social acceptance (Allen, 1994; Grant, 2015). 

Contemporary biologists tend to believe that natural history originated from the 

seventeenth century (Arnold, 2003), but natural history sympathizers criticized this idea 

as a narrow and myopic perspective (Fleischner, 2002b).  

Carl Linnaeus's (1707-1778) and Buffon’s (1707-1788) research brought order to 

nature in the eighteenth century. Linnaeus invented a taxonomy and built the foundation 

for modern ecology; while Buffon was one of the first naturalists to recognize 

ecological succession, and his work influenced the next two generations of naturalists, 

including Jean-Baptiste Lamarck and Georges Cuvier (Farber, 2000, p14). In this 

century, the divergence between natural history and scientists who followed a 

mathematics and physics tradition emerged. Isaac Newton commented that natural 

history could only serve natural philosophy like a maiden serves her queen (Feingold, 

2001); while Denis Diderot (1713-1784), the chief editor and contributor to the 

Encyclopédie, argued that natural history should be placed at the top of the knowledge 

pyramid (W. Li, 2009).  

The divergence widened at the closing of the nineteenth century with the further 

specialization of science disciplines (botany, zoology, and geology) (Bravo, 2005). 

Modern experimental science was launched as a scholarly discipline in opposition to 

the natural history tradition. Natural history was losing territory to biology after the 

emergence of cell theory, formulated by Theodor Schwann (1810-1882) and Matthias 

Jakob Schleiden (1804-1881). Mathematics, physics, and experiments took over life-

science research, and scholars now tended to self-identify as biologists studying cell 

biology, embryology, and genetics, rather than as naturalists focusing on studying 

natural history (Wu, 2016). Darwin's evolution theory was the most significant 

contribution to natural history in this century. The concepts of a common ancestor and 

natural selection established the platform for life science studies in the following 

centuries. Most surprisingly, Darwin formulated the theory by mainly employing the 

methods of a traditional naturalist/natural historian, which is field observation and a 

pivotal interest in organisms in relation to their environment. However, the 

fragmentation of natural history was unstoppable, and its scope narrowed down to 

taxonomy, evolutionary morphology and species distribution studies. Being a naturalist 

was no longer a profession but an amateur activity for people who loved nature 

collection. Thus, natural history as a discipline was gradually removed from academia 

and formal education (Farber, 2000, p85). 

In the twentieth century, even ecology, the orthodox descendent of natural history, 

was estranged from observational and descriptive methods due to the permeation of 

experimental and modelling approaches in ecological studies and the prevailing 

‘physics envy’ (Egler, 1986). When modern ecology expanded to a wide range of 

studies at all levels, including individual organisms and single species, populations, 

communities and ecosystems, which covers natural history’s traditional territory, 
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natural history seemed to lose its position in the hierarchy of science (Guidetti, 

Parravicini, & Morri, 2014). The following bad loop was composed of a dramatic 

decrease in publications and citations of natural history literature, research funding for 

natural history departments and programs (Schmidly, 2004), and the number of newly 

trained naturalists (Hopkins & Freckleton, 2002). All of this caused a steep decline in 

natural history across many science fields; a decline so substantial that some scholars 

pessimistically claimed that ‘natural history was dying off’ (Bartholomew, 1986; 

Futuyma, 2015; Greene, 1994; Greene & Losos, 1988b; Guidetti, Parravicini, & Morri, 

2014; Ricklefs, 2015). 

Questioning the crisis of natural history 

Other scholars were suspicious of the above version of natural history’s decline 

(Willson & Armesto, 2006). They were unsure if the story had been written from the 

perspective of modern biologists and contended that the true fate of natural history since 

the nineteenth century was poorly understood (Nyhart, 1996).  

Driven by this inquiry, in the past decades, Euro-American history of science 

academia renewed its interest in natural history and published excellent work. Such as 

Cultures of Natural History (1996), ‘a systematic general work to do justice to the fruits 

of recent scholarship in the history of natural history’. Valuable questions were explored 

to clarify the obscurity in the epistemology of natural history. Is natural history a science? 

What was its connection with biology? What was natural history’s contribution to the 

scientific revolution? Every topic contains a large body of research from anthropology, 

sociology, philosophy, and the history of science, and these important issues are still 

under examination. 

Before the mid-twentieth century, natural history was usually not viewed as 

contributing formatively to the scientific revolution. Science historians, such as John 

Bernal, Clifford Dobell, and Joseph Needham, treated natural history as a footnote in 

the development of modern biology. Because overly descriptive natural history was 

dramatically different from modern biology, primarily based on mathematics and 

conducted within an experimental tradition, historians found it hard to extract valuable 

pieces of natural history to put into the map of the history of modern biology (Jardine 

& Spary E., 1996).  

Levine (1983) may have been the first to stress the importance of natural history in 

the scientific revolution. He believed that Baconian sciences, a term used by Thomas 

Kuhn to denote those sciences that were not traditional (inherited from Antiquity) and 

mature such as magnetism, electricity, heat, and chemistry, was the primary impulse 

transforming natural history in the seventeenth century. Levine also claimed that British 

naturalist John Ray’s (1627-1705) Baconian approach, which perceived natural history 

as the foundation of the science of that time and derived the law of nature by thoroughly 

reviewing the facts, was non-negligible when compiling the history of the scientific 

revolution. 
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Defending natural history 

Natural history sympathizers never stopped defending this once most inclusive 

discipline, and the argument about how valuable natural history was and could be 

started nearly one hundred years ago.  

John Arthur Thomson (1861-1933), a Victorian naturalist and popular science 

writer, attempted to convince the scientist community of the time that scientific natural 

history was irreplaceable in scientific research and civic education (Bowler, 2009, p24; 

Bowler, 2010, p170; Thomson & Geddes, 1931). Aldo Leopold (1887-1948), in his 

address ‘Natural History: The Forgotten Science’ delivered in 1938, stressed natural 

history’s importance in helping us understand how components in nature related to each 

other (Leopold, 1972). The importance of natural history observations (made by 

naturalists Charles Darwin, Gilbert White, Konrad Lorenz, Ernst Haeckel, and many 

others) to the development of ecology and biology was stressed repeatedly (Guidetti, 

Parravicini, & Morri, 2014; Ricklefs, 2015). Natural history aims to understand 

biodiversity at different hierarchical levels as other environmental and life sciences do 

(Mariani, 2008). Furthermore, natural history contributed to cognitive methods of 

modern scientific research and education with its holistic ideas and pursuit of ecological 

harmony (P. K. Dayton & Sala, 2001; Fleischner, 2002a; Noss, 1998; Sagarin & 

Pauchard, 2012).  

The exploration of the historiography of natural history kept evolving, but natural 

history did not only exist in the past. More research revealed that natural history was 

currently functioning in the science world.  

Taxonomy and field observations are two primary components of natural history, 

and most biologists accept the central role of observation in science (Barrows et al., 

2016). Natural history still plays a nonignorable role in conservation ecology, genetics, 

embryology, evolutionary biology, animal behaviour, wildlife and resource 

management, as field study has always been an essential research method in these fields. 

From these perspectives, natural history was regarded as ‘a proliferating lineage of 

many descendant disciplines’ (Arnold, 2003).  

Natural history could provide correct species classification knowledge (Boero, 2010) 

and a historical perspective on the dynamics of natural systems (Guidetti & Micheli, 

2011). It could be used to identify patterns in ecology (Bury, 2006; Ricklefs, 2015) and 

inspire scientists to ask insightful research questions (P. K. Dayton & Sala, 2001; Weber, 

1999).  

Natural history also brings essential baseline information (Winker, 2004) to help 

build and test predictive ecological theories (Botkin et al., 2007; G. H. Dayton & 

Dayton, 2011; P. K. Dayton, 2003; Hastings & Wysham, 2010) and complex 

environmental systems models that are expected to apply to real-world ecosystems 

(Fleischner, 2005).  

Natural history knowledge and naturalist experience have gained increasing 

attention (Halpern et al., 2008; Parravicini et al., 2011). Some papers in modern 

ornithology (Callaghan et al., 2018) and seascape ecology (Pittman et al., 2011) argued 
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that it is time for natural history’s paradigm to shift, for instance, towards a stronger 

focus on species vulnerability to be studied under the influence of human disturbance 

(Cheung et al., 2005; Mouillot et al., 2013). Modern citizen science also underlines the 

importance of natural history in collecting biodiversity data (Dickinson et al., 2012), 

encouraging amateur participation (Everett & Geoghegan, 2016), and organizing 

natural history museum-based projects (Ballard et al., 2017).  

The prosperity of popular natural history also strongly argues against the statement 

that ‘natural history is dying.’ Natural history became a popular pursuit due to the 

following concurring factors: the professionalization of the life sciences accelerated the 

dichotomy between amateur naturalists and professionals from the nineteenth century; 

as professional sciences developed, natural history became the province of amateurs 

and synonymous with popular science. The emergence of urban middle classes gladly 

accepted natural history as a form of rational leisure, such as botany and birdwatching; 

the leisure and consumption culture encouraged popular natural history. Natural history 

gained popularity among the public in developed countries in the past two centuries. 

Natural history publications, museums and films entertained the public and met the 

responsibility of civic education by sharing the wonders of the natural world. Popular 

natural history was also used as a main vehicle to communicate environmentally 

friendly conceptions in the face of increasing pollution problems.  

In conclusion, the contention that ‘natural history is dying’ was continuously 

challenged, and the NHRM may be considered part of an extension of this challenge to 

a Chinese context. 

Natural history in China 

Following the presentation of the discussion of the question of whether ‘natural 

history is dying’ in a Western context, we now come back to natural history in China.  

Natural history was translated into Chinese as both ‘博物学’ (the study of things) 

and ‘自然史’ (the history of nature). The version of  ‘博物学’ preceded the other term, 

as the word ‘博物’ (knowing lots of things) already existed in ancient China. The 

Japanese borrowed this term when they translated western work in the late nineteenth 

century. Before 1930, the word ‘博物学’ was the official translation of natural history 

in China and was widely used in the names of textbooks, journals, dictionaries, and 

associations. From 1930 to 1980, with the specialization of science disciplines, natural 

history as a study field in Western research was mentioned less frequently. It caused the 

gradual disappearance of the word ‘博物学’ in the Chinese context. When Chinese 

scholars resumed translation work after 1980, the use of ‘博物学’ was forgotten, and 

‘自然史’ was invented to explain natural history as ‘the history of nature’. Wu Guosheng 

and Liu Huajie both agreed to reuse ‘博物学’ as the translation of natural history to 

connect the past. Also, because natural history has always represented the research of 

natural objects since the era of Pliny, the idea of ‘time’ or history did not matter much 

(H. Liu, 2017b; Wu, 2019).   

However, this reconnection might cause confusion as it might imply that the 
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tradition of  ‘博物’ (knowing lots of things) in ancient China is similar to western natural 

history. According to Chinese science historian Hu Yilin (Y. Hu, 2010), there are 

dramatic differences with respect to historical definitions, the cognitive framework, and 

knowledge systems between these two terms; thus, the decision to adopt ‘博物学’ as the 

translation of natural history should be examined carefully.  

This triggers two important questions: “What was the ancient tradition of ‘博物’ 

(knowing lots of things)?” and “What type of natural history was expected to revive in 

the NHRM, especially compared with the various definitions of Western natural 

history?” 

Natural history in ancient China 

 It was considered to choose the ancient tradition of ‘博物’ and develop it into a 

foundation for NHRM. Natural history has a universal trait of local knowledge (Gadgil 

et al., 1993; Ryan, 2008; Spak, 2005), and a growing number of Chinese studies have 

conceived ‘博物’ in ancient China as a kind of local knowledge (H. Liu, 2011, 2020). 

In this way, a bridge was built between Chinese ‘博物’ and natural history.  

For the convenience of the following discussion, I will keep using natural history 

(originally the encyclopaedia-type of Western natural history before the taxonomy was 

invented) and naturalist (originally a profession that appeared in the seventeenth 

century in the West, the main task of which is to observe and catalogue nature objects) 

to refer to ‘博物’ and people who recorded and compiled local knowledge in ancient 

China. 

China has a rich local knowledge tradition. Like every civilization, China has its 

own tradition of recording objects and accumulating knowledge generated from the 

agricultural economy and society (F. T. Fan, 2009). This tradition served feudal 

dynasties as an official record of disasters and abnormalities, for Chinese rulers 

regarded any auspicious sign and ill omen as a reward or warning given by gods that 

might affect the stability of their dominion (Zhou, 2011). The solar eclipse occurrence 

is one such comprehensive record that substantially contributed to modern scientific 

research (Han & Qiao, 2009).  

Following historian Zhou Yuanfang (2011), Table (1) categorizes ancient natural 

history work into seven types. Zhang Hua (232-300)’s Bowuzhi (博物志, the meaning 

of the book name is ‘Records of Diverse Matters’) created a unique classification 

system for natural history knowledge (although later naturalists barely used the system), 

whereas the remaining categories are concerned with literacy, geology, agriculture, and 

medicine. Notably, ancient Chinese naturalists, mostly herbalists and agronomists, 

wrote a considerable number of treatises on the identification of certain plant species, 

cultivation techniques, and nutritional and aesthetic values, such as the Classics on 

Bamboo (Kai Dai in the Jin dynasty, 265-335;《竹谱》, 晋朝人戴凯), the Classics on 

Plants in Southern China (Kang Ji in the Jin dynasty, 263-306; 《南方草木状》, 西晋嵇

含), the Classics on Paulownia (Zhu Chen in the Song dynasty, 1054;《桐谱》, 北宋陈

翥), the Classics on Herbaceous Peony in Yangzhou City (Guan Wang in the Song 
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dynasty, 1035-1100;《扬州芍药谱》，宋代王观), and the Classics on Camellia in the 

Yunnan Province (Shike Feng in the Ming dynasty, 1609;《滇中茶花记》, 明人冯时可). 

 

Category  Representative work 

Natural history’s 

unique classification 

system  

Bowuzhi (博物志) ‘Records of Diverse Matters’ from 

ZhangHua (232-300) 

Natural history in 

poems and songs 
Classic of Poetry (诗经) - the oldest existing collection 

of Chinese poetry, comprising 305 articles dating from the 

11th to 7th centuries B.C. 

Erya (尔雅): the first surviving Chinese dictionary dating 

from the 3rd century B.C. 

Natural history in 

local chronicles 
Classic of Mountains and Seas (山海经): Chinese 

classic text and a compilation of mythic geography and 

beasts dating from the 4th century B.C. 

Commentary on the Water Classic (水经注): Chinese 

geography about waterways and ancient canals compiled 

by Li Daoyuan during the Northern Wei Dynasty (386-

534). 

Natural history in 

agricultural work 
Qimin Yaoshu (齐民要术): a comprehensive ancient 

Chinese agricultural text recording records on 1500-year-

old Chinese agronomy, horticulture, afforestation, 

sericulture, animal husbandry, veterinary medicine, 

breeding, brewing, cooking, storage, and remedies for 

barren land (544) 

Natural history in 

traditional medicine  
Shennong Ben Cao Jing (神农本草经): a Chinese book 

on agriculture and medicinal plants written from 200 to 

250.  

Compendium of Materia Medica (本草纲目): a 

Chinese herbology volume that lists the materia medica 

and traditional Chinese medicine known at the time 

(1578). 

Natural history in a 

dictionary reference 

book used for 

composing poems and 

songs  

Imperial Reader (太平御览): a massive Chinese 

encyclopedia compiled from 977 to 983. 

Natural history in the 

notes of intellectuals 
The Dream Pool Essays (梦溪笔谈): a comprehensive 

book written by the Chinese polymath and statesman 

Shen Kuo in 1088. 

Table (1). Classification of ancient works about natural history. 

 

Natural history has also provided important content in Confucian Classics, 

strengthening the consciousness of hierarchical order in education, politics, and society 

(Zhou, 2011). Ancient intellects were influenced by holism in Chinese culture and 

thought highly of natural history. Thus, a saying exists of Confucius offering guidance 

on this matter in the Analects, ‘knowing more names of animals and plants, and through 
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nature, one will understand oneself, one’s family, nation and the world’ (‘迩之事父，远

之事君，多识于鸟兽草木之名’,《论语·阳货》).  

Natural history has a far-reaching impact on modern life. It exists widely in literary 

work (observe the movement of stars to recognize the changes of the seasons, ‘斗转星

移’ or ‘观乎天文，以察时变’), special terms in the calendar (twenty-four solar terms, 

‘二十四节气’), theories of Yin-Yang, and the five elements in traditional medical 

theories. It ubiquitously influences holism on ordinary people's perceptions and life 

experiences (H. Liu, 2011). It may be said that the public has an instinct of intimacy 

toward natural history. Thus, the public naturally welcomes the idea of ‘learning from 

the past and bringing old, good things (Chinese traditional natural history) back’. 

Therefore, the NHRM, as a call for a mass movement, has a chance to receive positive 

cognition and gain broad acceptance.  

Natural history in the NHRM 

So, what type of natural history was expected to be revived in the NHRM? Based 

on the discussion in the previous section, the NHRM wanted to revive Chinese 

traditional natural history. Its current effort is devoted to bringing natural history back 

into the sight of society (academia, education, and the media). Liu mentioned that, due 

to lacking previous research accumulation and a solid theoretical framework, it is best 

to start by engaging Western natural history, which is ‘simpler’ because it is more 

mature and systematic. After gaining experience and insights, the work on Chinese 

natural history could start. Liu is ready to supervise students dedicated to this area, but 

he also emphasizes the importance of patience (H. Liu, 2020). 

Thus, Western natural history was also an important topic for the NHRM. Most 

articles written by Liu’s students are about the history of Western natural history and 

naturalists. However, they do not engage with natural history in modern science. It is 

so because the background of scholars in this school of thinking is basically all in HPS 

and science communication. Some of them had previous bachelor's or master’s degrees 

in scientific disciplines such as physics, geology, or medicine. Even so, they did not 

contribute to the NHRM as scientists working in laboratories or on the research frontier, 

which means they do not quite care what natural history is doing in modern science. 

The narrative of ‘Western natural history has been dying in the past century’ was 

adopted in the NHRM. In this sense, ‘reviving the past (Western) natural history in 

current China’ became another goal of the NHRM. 

Connecting natural history to social contexts 

The connection with environmentalism  

The NHRM was not acting alone; it was set within the context of the Chinese 

environmentalism trend from a early stage. Natural history was the origin of 

environmentalism, environmental ethics, and natural education, so scholars with these 
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academic backgrounds could easily empathize with the NHRM and tended to gather 

under the umbrella of natural history research, which brought high compatibility to the 

movement.  

Modern environmentalism in China welcomes the NHRM. A good example is 

‘Friends of Nature’, the first environmentalist Non-Governmental Organization (NGO) 

in China founded in 1993, which has gained popularity among intellectuals and activists. 

Along with other environmentalism NGOs, it has promoted public environmental 

awareness through community education and naturalist field trips (such as birdwatching 

and soil and water sampling). Many activists were motivated by their love of nature and 

outdoor activities and achieved a sense of achievement from contributing to 

environmental data collection. Consequently, when the idea of reviving natural history 

arose, they welcomed it with great passion and were pleased to accept the label of 

‘naturalist’ as a self-portrait. ‘Living as naturalists’ represented a decent and thoughtful 

lifestyle. ‘Naturalists’ were no longer a historical term used only by Charles Darwin 

and Carl Linnaeus but became commonly used in ordinary life, a vivid way to revive 

natural history in contemporary China.  

The connection with religion  

In the 17-19th century, natural theology was naturalists' core spiritual and 

emotional motivation. Many naturalists were theologians and scientists, such as one of 

the earliest English parson-naturalists, John Ray (1627-1705). He published widely on 

botany, zoology, and natural theology and was devoted to proving God's wisdom 

through natural history research (Raven, 1986). This approach connected natural 

history tightly to natural theology. However, the idea of natural theology was unfamiliar 

in China. Liu Huajie admired the vitalism, animism, and holism rooted in natural 

theology and encouraged his PhD student Xiong Jiao to study this topic (whose 

dissertation was about John Ray's natural history research). 

 Considering the vital position of natural theology, natural history supporters are 

likely to long for a counterpart to the Chinese NHRM to evoke a wider audience's 

enthusiasm. However, as a secular state, China does not have a henotheist religious 

belief that may be transformed to replace natural theology. Even so, some efforts were 

implemented.   

Firstly, ancestor worship, a central element of traditional Chinese religion, was 

affected. Although people do not superstitiously presuppose a belief in ancestral spirits 

anymore in modern China, the respect towards ancestors and the glorified history they 

created remain and influence society profoundly (Seiwert, 2016). From this angle, ‘to 

revive Chinese natural history’ implies ‘to revive the old glory and reconnect it to 

modern life’ and then integrate it into a grand nationalism narrative of ‘the great 

rejuvenation of the Chinese nation and culture’.  

Secondly, existing religions in China, such as Buddhism and Daoism (Islam, 

Catholicism, and Protestantism also exist in China but are never mentioned in natural 

history revival literature), were treated with tolerance. Traditional beliefs and religions 

are not necessarily equitable with environmentalism, and concerns over ecology are 



44 

 

essentially a modern product (Goldin, 2005). However, Taoism’s symbiosis idea and 

Buddhism’s virtue ethics are still valuable to learn from. There is ‘harmony between 

nature and humanity’ from Tao Te Ching in Taoism. Moreover, Buddhism cherishes 

wisdom, compassion, self-discipline, and mindfulness. It seeks to eliminate 

dysfunctional psychological states, such as greed, selfishness, ignorance, and apathy, 

which are the psychological basis of today's ecological problems (Keown, 2007). Thus, 

in Liu's opinion, the localization of natural theology might be possible, and the goal is 

not proving the existence of gods. Instead, it is to awaken nature-caring emotion and 

reflect on instrumental rationality.  

Understanding the NHRM in China  

From the first half of this chapter, we learned that natural history has multiple 

definitions in science disciplines and science communication. From the perspective of 

biology history, natural history had a glorious past but is now declining. However, 

natural history promoters disagree with this and argue that natural history remains alive 

at the frontier of science and in science communication. This section fully illustrates 

the argument surrounding natural history’s trajectory.  

From the second half of this chapter, we learned that natural history has a long 

tradition and profound impact on modern Chinese society in China. The NHRM is 

expected to revive Chinese natural history by applying it within multiple social contexts 

of contemporary China. We also realized that to meet the need to prepare a framework 

for Chinese natural history, the NHRM must start by learning from Western natural 

history and then reassemble history in a manner that fits the Chinese context. These 

topics correspond to those covered in the second paper, which discusses and analyses 

the intellectual strands and social context of the NHRM. 

Natural history and citizen science in China  

Citizen science is an important part of contemporary science communication. As a 

transdisciplinary approach that responds to the current science policy agenda, citizen 

science adopts a range of science communication instruments, opens up scientific 

research processes by involving citizens at different phases, and creates a range of 

opportunities for science communication to happen (Vohland et al., 2021). Therefore, 

understanding Chinese citizen science is critical to understanding Chinese science 

communication.  

Citizen science is engaging with natural history. Natural history is always a crucial 

component in modern citizen science projects. Crowdsourcing citizen science projects 

encourage citizen scientists to observe and record nature for data collection. Natural 

history values emotional involvement, and citizen science wants to evoke citizen 

scientists’ emotional engagement to maintain continuous participation (Everett & 

Geoghegan, 2016). Citizen science’s dramatic growth fosters a strong need for broad 

partnerships between citizen scientists (amateur naturalists) and professional 
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researchers. Therefore, exploring the connection between citizen science and natural 

history in China could help better understand Chinese science communication.  

As mentioned in the section ‘The authority’s denial of the transition to science 

communication’, the government is not welcoming the transition to science 

communication. However, due to its favour in technocracy, the government tolerates 

citizen science by only using it as a data collection tool in the environment and species 

monitoring. Asian studies scholar Danielle Brombal’s study on Chinese citizen science 

(Brombal, 2020) critically analysed this phenomenon. She argued that citizen science 

in China was contributory, highly data-focused, and emotional value downgraded. She 

emphasized the importance of emotional value and suggested reactivating the holism 

rooted in Chinese traditional culture, which resonates with what the NHRM was 

promoting. That is where the third paper came in, to discuss how to unite citizen science 

and natural history, or the NHRM, in China.  
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INTRODUCTION TO RESEARCH 

ARTICLES  

The critical school of science communication in China: 

Challenging dominant approaches to science communication 

by way of scientific humanism and sociology of scientific 

knowledge  

(Submitted to Science as Culture, co-author Kristian Hvidtfelt Nielsen) 

 

 History and philosophy of science (HPS) scholars dominate science 

communication as a research field in China (L. Xu et al., 2015). This article aimed to 

present the HPS scholar community and discuss the methods and significance of their 

work through an extensive study of relevant literature. 

    The article adopted the analytic perspective of ‘provincializing and reassembling 

STS theories’ proposed by John Law and Lin Wen-yuan (Law & Lin, 2017) to discuss 

how these HPS scholars used STS concepts to criticize science popularization and 

promote science communication in China.  

 The article elaborated on the public debates on how these HPS scholars critically 

intervened in the popularization of science and technology (PST), science 

communication, and public deliberation about technoscience in China. 

 This article provided the first in-depth introduction in the English language to this 

HPS scholar community and their work. It argues that they have reassembled STS 

theory, SSK and critical-PUS in a Chinese context and adapted them to address a wide 

range of PST issues. 

Reviving natural history, building ecological civilization in 

twenty-first century China: The philosophy and social contexts of 

the natural history revival movement 

(Submitted to Humanities and Social Sciences Communications, co-author Kristian Hvidtfelt 

Nielsen) 

 

Natural history is one of the main areas of science communication. It is frequently 

perceived as the entry point to public understanding of science because it facilitates 

educating the public about methods of knowledge production based on observation, 
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classification and the construction of systems. The initiative to establish the NHRM in 

China was taken by a HPS scholar, Prof. Liu Huajie, from Peking University. This 

article presented the NHRM as an idea and a movement.  

 Based on extensive literature studies focused on Liu’s work, this article identified 

and discussed the NHRM’s four intellectual strands: ‘the sociology of scientific 

knowledge (SSK)’, ‘phenomenology’, ‘anti-whiggist historiography’, and ‘fractal 

geometry, systems-thinking, and symbiotic understanding of evolutionary theory’. 

 The article understands the NHRM as a movement that encourages Chinese 

citizens to practice natural history as rational leisure and foster a civic culture of caring 

for the surrounding environment. The article acknowledges the significance of the 

NHRM in relation to ongoing debates about civil society and ecological civilization.  

The article concludes that the NHRM is an ambiguous or even paradoxical 

movement, which could be one of the reasons why it continues to gain strength despite 

the hostility to civil society on behalf of the current government. 

Uniting citizen science and natural history in China 

(Submitted to Engaging Citizen Science Conference 2022) 

 

CS offers an important service to science and society. It is changing the paradigm 

of science communication. Initially, CS flourished in Europe and North America. In 

this century, CS has also gained a foothold in China. Due to the unprecedented 

environmental crisis, Chinese CS mainly focuses on environmental and species 

monitoring. 

This article was inspired by Asian studies scholar Danielle Brombal’s study on 

Chinese CS (Brombal, 2020). Brombal argues that Chinese CS is highly instrumental 

and data-focused but attributes little value to citizen scientists' social and emotional 

context. Brombal suggests a transformative change for Chinese CS that aims for a 

radical change of individual cognitive and emotional attitudes, as well as collective 

norms. This article discusses the potential that may be reaped by facilitating such 

transformative changes through the Natural History Revival Movement, an 

environmental movement in contemporary China, which has proven to be consistent 

with Brombal's proposed transformation of Chinese CS as regards goals and approaches. 
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ARTICLE ONE: submitted to Science as 

Culture and currently undergoing the 

second review 
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The critical school of science communication: Reassembling scientific 

humanism and STS to challenge dominant science popularization 

approaches in contemporary China 

In the early 2000’s, a group of Chinese scholars who often refer to themselves as 

scientific humanists (科学文化人, or 科学人文主义者) launched a critique of 

dominant approaches to science popularization often known as ‘kepu’ or science 

popularization (科普). Their scientific humanism connects traditional Chinese 

ideas about scientism and humanism to Western philosophy and STS, in 

particular the sociology of scientific knowledge. Challenging science 

popularization policies, the scientific humanists in 2001 launched the so-called 

Critical School of Science Communication (CSSC), which combines scientific 

humanism with STS approaches to science communication, namely critical 

public understanding of science and public engagement with science. The CSSC 

criticized the science popularization approach adopted by the Chinese 

government and main scientific institutions for promoting a top-down and elitist 

agenda with a high degree of scientism. The CSSC wanted science 

communication, not science popularization, aimed at reconciling science with the 

humanities, stimulating genuine dialogue between science and the public, and 

ultimately increasing civic empowerment. CSSC proponents engaged in a series 

of public interventions, where they challenged dominants views on science and 

science popularization. China’s explicit emphasis on, even legislative 

commitment to, science popularization provided a unique context to which the 

CSSC responded by appropriating scientific humanism, itself an assemblage of 

Chinese ideas and STS, and STS-related concepts about science communication. 

Keywords: Science communication, science popularization, scientific humanism, 

sociology of scientific knowledge, critical public understanding of science, public 

engagement with science, China 

Introduction 

Science popularization enjoys enormous cultural and political support in China. Since 

the early 20th century science popularization, like science, has been seen as a way to 

‘save China’ (Wu, 2017). Embracing science popularization with great enthusiasm, the 
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Chinese government has sought to boost national scientific literacy and economic 

productivity, largely by means of mass communication campaigns (Yin and Li, 2020). 

In 2002, the Chinese government instituted popularization of science and technology 

(PST) by law as ‘a public welfare undertaking and an essential component of the 

socialist material and spiritual civilization’ (NPC, 2002, Article 4). The law mandates 

all spheres of society – from public authorities, research organizations, enterprises, and 

NGOs to schools, hospitals, the armed forces, sport associations, rural associations, and 

much more – to engage with PST in ‘such ways as may make it easy for the general 

public to understand, accept and participate in [science and technology]’ (NPC, 2002, 

Article 2). Enforced the same year as China ratified the Kyoto Protocol and thus 

enhanced her commitment to the global agenda for sustainable development, the PST 

Law aimed at invigorating the country through science and education while at the same 

time promoting China’s sustainability efforts. 

The Chinese PST Law and the initiatives that followed from it are remarkable in 

many ways. They have primarily orchestrated by the government, and the PST program 

as such is unprecedented in scope. According to a 2018 survey conducted by the 

Chinese Ministry of Science and Technology, the total amount of money spent on PST 

amounted to $2,3 billion, nearly 80% of which was government funding (Qiu, 2020). As 

of 2017, there is an estimated 1.8 million people classified as PST workers in China 

(Ren, 2019). The number of science centers has grown rapidly from 118 in 2012 to 408 

in 2022, and in the same period a total of 1,112 popular-science sites have been built in 

rural middle schools (huaxia, 2022). There is one science-education venue for every 

million people, but also a significant gap between urban and rural areas (huaxia, 2022; 

Qiu, 2020). The government and government-affiliated institutions fund several official 

media outlets, whose main purpose is to disseminate official science policies and 
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science news from Chinese universities. For example, the Chinese Science Daily Media 

Group (CDMG) under the Chinese Academy of Sciences is home to two daily science 

newspapers, one website, and one bi-weekly magazine. The CDMG also operates an 

extensive network of science news outlets in many provinces and has established 

partnerships with nearly 100 universities in China (CAS, 2022). The official PST policy 

has particular emphasis on raising national science literacy, especially for young 

learners and in rural areas. The policy is closely linked to China’s aspirations to become 

global leader in science and technology (Qiu, 2020). 

The notion of PST in China has been – and still is – contested (Schiele, 2016). 

Some have argued that PST places too much emphasis on new scientific results and not 

enough on promoting “the scientific spirit and scientific thinking”, while others again 

stress institutional change and leveraging of market forces to increase the effectiveness 

and impact of PST programs (Ren, 2019, p. 190). Science journalists have raised 

concern about the lack of Western-style critical science journalism (Qiu, 2020). 

Probably the most consistent and persistent critique has come from scholars affiliated 

with fields such as the history of science, STS, and science communication in some of 

the most prestigious Chinese universities. Identifying as scientific humanists (科学文化

人, or 科学人文主义者), these scholars have challenged underlying assumptions about 

science, technology, and society, and they have guardedly criticized the official PST 

policy and PST programs for inherent scientism, elitism, and nationalism. In so doing, 

the scientific humanists have appropriated concepts and theories from mainly European 

STS scholars, adapting them to the Chinese context. 

In 2001, scholars affiliated with the scientific-humanist network formed what 

they called the Critical School of Science Communication (CSSC) housed by the Centre 

for Science Communication at Peking University. The aim was to develop a ‘unique 
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style of science communication in China’ (Liu, 2016). The CSSC has been instrumental 

in promoting awareness about differences between science-popularization and science-

communication approaches amongst Chinese researchers interested in these topics. The 

CSSC introduced “the ideas of public understanding of science” into China, arguing that 

the concept of science popularization was based on outdated, authoritarian notions of 

one-way dissemination of scientific knowledge, whereas science communication 

implied an ongoing dialogue between science and society, which would lead to the 

collaborative formation of scientific culture and to the integration of science and the 

humanities (Ren et al., 2012, p. 72). Not everyone agreed. Most took a pragmatic view, 

concluding that science popularization and science communication simply were 

different communication models describing different communicative processes and 

results. Science popularization, public understanding of science, and science 

communication therefore coexist in China today (Yin and Li, 2020). 

The impact of the import of what Chinese scholars Ren Fujun, Yin Lin, and Li Honglin 

call “foreign theoretical frameworks and ideas” has yet to be fully explored (Ren et al., 

2012, p. 74). These frameworks and ideas originate from European STS-based critiques 

of the philosophy of science and public understanding of science, most notably the 

sociology of scientific knowledge (SSK) and critical perspectives on public 

understanding of science (critical-PUS) or public engagement with science (PEST) 

(Michaels, 2002; Davies, 2013). To understand the full implications of the rise of the 

CSSC, the following questions will be addressed: What are the intellectual roots of 

scientific humanism in China? How have Chinese scholars affiliated with scientific 

humanism and the CSSC appropriated STS frameworks and ideas? Why is STS relevant 

to Chinese PST? How should we as STS scholars think about the translation (and 

transformation) of STS concepts and theories into the Chinese context? As the latter two 
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questions pertain to a broader discussion about postcolonial and global forms of STS, 

this latter question will be addressed first in the analytical perspective. The remaining 

questions will be answered in the empirical analysis of Chinese source material 

describing scientific humanism and the CSSC. Our work is based on extensive literature 

(mostly in Chinese) about scientific humanism and the CSSC and its contexts. One of 

the authors (NN) completed her master’s degree at the Centre for Science 

Communication at Peking University. 

Analytical perspective: Provincializing or reassembling STS 

In their article about postcolonial encounters between STS theory and its applications to 

non-Western cases, John Law and Lin Wen-yuan (2020) argue the need to provincialize 

STS. They seek symmetry between theoretical concepts that originate from Western and 

non-Western settings. Except for a few cases, they note, STS scholars are content to use 

their concepts, typically developed by Western scholars, to understand or unfold the 

dynamics of technoscience in non-Western case studies. Law and Lin (2020) call for a 

symmetrical approach where, for example, Chinese terms are employed to explore 

features of Western technoscience such as the 2001 foot-and-mouth epidemic in the 

United Kingdom (see also Law and Yin, 2016). They call it a “Chinese-inflected STS”, 

which “would not go looking for causes or strong explanations. Instead, it would 

observe what goes with what situationally and (if we push the argument a step further) it 

would ask questions about whether or not what is being observed is in balance” (Law 

and Yin, 2020, p. 219). Their Chinese-inflected STS exposes the provinciality of STS 

coming out of Western academia, while at the same time calling for a provincialization 

of STS that takes seriously non-Western ways of understanding and knowing. 
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Taiwanese STS scholar Chen Ruey-Lin takes issue with Law and Yin’s 

provincialization of STS. According to Chen (2020), the Chinese-inflected STS 

proposed by Law and Yin (2020) reiterates the very distinctions, theory vs. case study 

and Euro-American vs. Chinese, that it attempts to overcome. Chen (2020) argues that 

STS theory and STS concepts are not Euro-American per se since many Taiwanese 

scholars or other scholars across the world already engage actively and reflectively with 

them. The problem is less one of provincialization than getting the balance right 

between different contexts and different ways of knowing. Chen (2020) encourages a 

more hybrid practice for STS scholars in which “we can invent our own theories by 

recombining suitable concepts from Mandarin and Euro-American terms and applying 

them to cases in Taiwan, Euro-America, and elsewhere” (Chen, 2020, p. 253). He 

proposes conceptual reassembling of STS concepts from Euro-America and elsewhere 

to account for data gathered about empirical cases. The provincialization approach 

taken by Law and Lin (2020) is one way in which this reassembling may proceed, but 

there are also other ways. 

The Chinese scholars involved in the CSSC have used STS concepts to 

understand and to criticize the case of science popularization in China. In their scientific 

humanism they have combined versions of these concepts with anti-scientism and 

humanism, both of which have specifically Chinese intellectual and political roots. The 

results, scientific humanism and the CSSC, are conceptual assemblages that have been 

specifically designed for Chinese technoscience and science popularization with very 

specific aims. The following sections explore the Chinese context for scientific 

humanism, the scientific humanists’ appropriation of Chinese and STS theories as a 

foundation for the CSSC, and the ways in which they have engaged with different issues 

pertaining to science popularization and science communication. The conclusion will 
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address questions pertaining to the interaction between STS theory coming out of Euro-

American settings and Chinese cases such as the politics and practices of science 

popularization. 

The emergence of Chinese scientism 

The scientific humanists find themselves part of an extended discussion about the 

meaning of scientism and humanism in modern China (Hua, 1995; Shen, 2016; Zhang, 

2010). Both terms have multiple meanings that originate from the reassembling of 

enduring Chinese ways of thinking, such as Confucianism and Marxist historical 

materialism, and European debates about science-technology-society relations. There is 

no agreed-upon or pervasive definition of either scientism and humanism. Nevertheless, 

some of the most important positions today can be discerned with particular emphasis 

on their implications for understanding PST in the Chinese context. 

Scientism, as noted by Shen (2016, p. 93), is most often used as an analytic and 

political category to single out and criticize overconfidence in science. Due to its 

negative implications, actors who are actually nurturing scientistic ideas rarely use the 

term. Scientism, critics argue, implies understanding science as the only proper way of 

knowing and problem-solving, and sometimes even as the very meaning of human 

existence. In China, debates about a specifically Chinese brand of scientism took off 

with the 1989 translation into Chinese of D.W.Y. Kwok’s Scientism in Chinese thought, 

1900-1950 (Kwok, 1965). Kwok traced the roots of scientism in China to the May 

Fourth Movement, which grew out of student protests in Beijing on May 4, 1919. The 

students called for a replacement of ‘Mr. Confucius’ with ‘Mr. Science’ and ‘Mr. 

Democracy’ (Spence, 1981). 
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Historically, the spread of scientism in China has had wide-ranging cultural and 

political implications, including the rise of Marxism with scientific aspirations and 

repeated calls for modernization of Chinese society along Western industrial lines (Fan, 

2008). In the post-Mao reform era, political leaders and public intellectuals again 

celebrated the role of advanced technoscience as a means of modernizing China. Still 

today, science implies an intellectual superstructure in society but also, through its close 

relationship to technology and nationalism, a force of production and thus wealth 

creation and nation-building. Far from a central dogma, this recent strand of scientism 

encompasses Marxist and nationalist materialism along with a distinctively technocratic 

and authoritarian approach to government, stressing qualitative changes in society 

produced by the development of scientific leadership and productive forces (Wu, 

2016[2013]). Scientism in China is a complex issue with both traditional and modern 

connotations. Scientism relates to the peculiar mix of rationalism and spiritual yearning 

that defines contemporary Confucianism but also to the more recent spread of liberal 

values, democratic ideas, and industrial capacities (Miller, 1996; Shen, 2016; Weiming, 

2012). 

The dialectics of scientism and humanism 

Contemporary scientism in China, understood as the widespread belief in science and 

technology as a driver of economic growth and in science as an intellectual or even 

spiritual superstructure, has gained more political traction than humanism. One way to 

understand the popularity of scientism in China is to acknowledge that it has more to 

offer in the current situation, politically, economically, and ideologically. Scientism is 

inherent to the government’s response to social instability and political ruptures 

(MacPhail, 2009). Scientism is important politically and economically as it serves as the 
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ideological argument for technological development, increased productivity, and, 

ultimately, material abundance (Miller, 1996). Unsurprisingly, the scientific elite, 

represented by the Chinese Association of Science and Technology (CAST), has 

embraced the close relationship between science and policy. Other scholars, such as the 

scientific humanists, prefer to define themselves as independent critics that could - and 

should - challenge dominant views on science and society. 

Humanism usually stands in opposition to scientism. In contrast to scientism, 

humanism mostly has positive connotations. Like scientism, it is difficult to pinpoint. 

Hua (1995) identifies three versions of humanism in China, namely Marxist, Confucian, 

and critical humanism. They all emphasize lived experience and people or humans as 

key starting-points for philosophy, science, and social change. The Chinese discussion 

about humanism began with promotion of Western ideals about democracy and 

citizenship during the May Fourth Movement. It has therefore been parallel to the 

integration of Western science and technology in modern China, i.e., what some would 

call the adoption of scientism. Renewed interest in humanism emerged in the 1990’s in 

reaction to an increase in instrumental rationality applied to cultural affairs and 

widespread commitment to market mechanisms and commercialization (Zhang, 2010). 

Chinese intellectuals typically embrace a specific form of dialectics, which have 

made an impact on the scientism-humanism debate in the Chinese context. Whereas 

European philosophers from Aristotle to Hegel traditionally build on a logic of 

differentiation and negation, Chinese dialectics involves integration and inclusion. In 

the European tradition scientism and humanism, notwithstanding the multiplicity of 

both ideas, represent opposites that rarely come together, except perhaps in a common 

defense of secularism such as the scientific or secular (new) humanism promoted by 

John Dewey (Wilson, 1973). Only a third position will overcome the dichotomy 
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between scientism and humanism. With their emphasis on harmony and unity Chinese 

scholars such as the scientific humanists would tend to see scientism and humanism not 

as competing but complementary ideas or virtues that can be mutually reinforcing 

(Chang, 2020). 

Scientific humanism in the ‘Big Bag’ tradition of science studies 

The academic community promoting scientific humanism consists of a group of 

scholars who are currently active in top Chinese universities: Professor Wu Guosheng, 

Associate Professor Jiang Jingsong, and Professor Liu Bing at Tsinghua University; 

Professor Liu Huajie at Peking University; Professor Jiang Xiaoyuan at Shanghai Jiao 

Tong University; and Professor Tian Song at Beijing Normal University. They all 

specialize in the history and philosophy of science, broadly understood to include areas 

such as sociology of science, history of scientific ideas, environmental history, and 

science communication.  

Scientific humanism is not a coherent social movement but these scholars form 

an informal professional network that has exerted influence on the field of science 

communication in China. Common to the scientific humanists are their belief that 

scientific development and uses of science can – and must – must aim for the betterment 

of society by enforcing humanist values such as equality, compassion, and fairness. 

Adopting humanist approaches to understanding science and technology in a social 

context, including science popularization, are crucial to the scientific-humanism 

endeavor. As with Chinese humanism, which also has mixed meanings due its Western 

and Chinese sources of inspiration (Zhang, 2010), scientific humanism as a concept 

encompasses different interpretation and has different uses. 
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Rephrasing Liu (2011), one of the main proponents of scientific humanism, we 

might see scientific humanism as part of the ‘Big Bag’ tradition of science studies in 

China where many different disciplines file under the same heading. Science studies in 

China emerged from dialectics of nature during the last decades of the 20th century. 

Science studies proved to be relevant for policymakers and managers who wanted to 

organize and manage scientists and scientific institutions for the purpose of 

modernization and technological development, but also for those seeking to criticize the 

exploitative and undemocratic nature of technocracy and rampant industrialization 

(Gao, 2016; Miller, 1996). Scientific humanism, like science studies in China, is 

eclectic, merging Chinese understandings of scientism and humanism with European 

STS theory from the ‘big bag’ of science studies. 

Reassembling the sociology of scientific knowledge (SSK) to promote anti-

scientism 

One of the most important contributions of European STS theory to scientific humanism 

has been the sociology of scientific knowledge (SSK) (Barnes et al., 1996). Despite its 

marginal existence in academia, SSK has proved immensely influential in Euro-

American contexts where its impact can be found “here and everywhere” (Shapin, 

1995). In China, too, SSK has marginal interest for social science and humanities 

scholar. Yet, it has been used by the scientific humanists to gain leverage in discussions 

about pseudoscience and wide-spread beliefs in scientism.  

Liu Huajie, a key proponent of scientific humanism, was instrumental in 

translating SSK ideas into the Chinese context and making them useful for the CSSC 

(Liu, 2000; 2004; 2008a; 2008b). Originally trained as a geologist, Liu pursued doctoral 

and postdoctoral philosophy studies in China and in the USA before he was appointed 

as associate professor in philosophy at Peking University in 2000; the same year he won 
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the Chinese Natural Dialectics Research Association’s award for outstanding 

contribution to anti-pseudoscience and a national grant to study pseudoscience from a 

philosophical and sociological perspective (Tian, 2017). At the time, Liu was known for 

his criticism of pseudoscience. When the funded project was over, he had reversed his 

original viewpoints, partly in response to what he learned about pseudoscientific 

movements in China and partly from taking a SSK perspective on the very notion of 

pseudoscience.  

Applying SSK’s notion of symmetry between true and false knowledge claims, 

Liu showed that the success of pseudoscience such as the qigong movement and the 

accompanying interest in paranormal events referred to science for credibility (Liu, 

2004). The proponents of qigong claimed to have scientific evidence and saw qigong as 

the roots of a scientific revolution that would combine the Chinese vision of science as 

an all-encompassing knowledge system with a new cosmology (Palmer, 2007). Liu 

therefore realized that the real danger associated with pseudoscience was not its 

extraordinary claims and holistic ideas, but rather scientism understood as the 

transformation of science into a worldview. Scientism, not scientific illiteracy, Liu 

concluded, was the root cause of the proliferation of pseudoscience. He therefore began 

to promote anti-scientism, arguing that scientism, whether it is used to promote 

pseudoscience or science-based policies, does more damage to China than 

pseudoscience (Liu, 2004). 

Most of the Euro-American literature on pseudoscience or fringe science is 

indebted to SSK and similar approaches (Gordin, 2019, p. 768). Yet, adopting SSK to 

identify and criticize scientism found equally in pseudoscientific movements and in 

government policies must be unique to the Chinese context. It seems contingent upon 

the widespread adoption of an authoritarian version of scientism as the intellectual and 
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political foundation for modern China. Pseudoscience or alternative science, as Liu 

(2004) called it, as well as China’s policy of modernization, which promotes economic 

and social prosperity by way of science and innovation, are both based on 

overconfidence in science leading their proponents to believe that science can solve all 

problems, including supernatural and socio-economic ones. In other words, SSK was 

reassembled as more than an analytical tool, namely as philosophically or sociologically 

motivated argument for the validity and necessity of anti-scientism. 

Reassembling SSK to promote critical science communication 

The 2002 PST Law came into effect when General Secretary Hu Jintao was starting to 

promote the Scientific Outlook on Development (SOD) (Hu, 2012). According to SOD, 

social and economic development in China would rest on science-based governance, 

technological innovation, and scientific literacy, not to mention socialist Marxism. PST 

became closely tied to dissemination of scientific knowledge and scientific methods to 

promote national prosperity and support socialist viewpoints. The goal was to improve 

scientific literacy in the general population, which implied ‘the will of the government 

more than that of the people themselves’ (Ren et al., 2012, p. 73). 

The scientific humanists used SSK’s symmetry approach, but also its emphasis 

on naturalism, to criticize prevailing PST policies and strategies and build the 

foundation for the Critical School of Science Communication (CSSC) (Liu, 2008b). Wu 

(2017) noted that PST is asymmetrical in taking for granted science as the only source 

of reliable knowledge and value. Hence, the receivers of PST typically would be 

depicted as lacking the means to produce or acquire reliable knowledge, except through 

PST (Wu, 2017). This compares to the well-rehearsed diffusion or deficit model in the 

European tradition of public understanding of science, which also has met with 
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substantial criticism due to its asymmetrical understanding of science and the public 

(Bucchi, 2008; Horst, 2008). In other words, the CSSC adopted the same critical stance 

on science communication and the public understanding of science as the critical-PUS 

approach that followed in the wake of an expanded science communication program in 

the 1990’s (Michaels, 2002; Davies, 2013). 

Attention to symmetry, however, also played a role for the CSSC in a way that is 

not so easy to compare to its European counterparts. CSSC criticized the official PST 

model for being asymmetrical with respect to traditional ways of knowing in Chinese 

culture, particularly in relation to Chinese medicine and traditional forms of natural 

history. To be sure, the critical-PUS movement in Europe and the United States also 

emphasized that science communication scholars should critically examine established 

divides between expert and lay knowledge to understand their social and political 

implications (Wynne, 1996). Yet, the category lay knowledge with its emphasis on 

local, situated knowledge is not fully applicable to the Chinese discussion. As we shall 

see, the CSSC was not only interested in allowing more room for lay knowledge in 

public debates around scientific issues, but also in reaffirming the applicability of 

traditional knowledge systems in modern China. In other words, CSSC took inspiration 

from SSK and critical-PUS and then appropriated these ideas for contemporary issues in 

the Chinese public. 

Critical interventions in PST 

Like scientific humanism, the CSSC is no centered or organized movement with a 

specific ideology, but rather allows different ways of reassembling its main ideas such 

as symmetry, science communication, and humanism. It is therefore important to 

understand the contexts in which scholars involved in CSSC have intervened in various 
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debates relating to technoscience in China. The debates did not focus on PST as such, 

yet they clearly show what the CSSC is about when it comes to PST, science 

communication, and public deliberation about technoscience. 

CSSC and pro- vs. anti-science 

One of the early critiques of scientism came out as an academic declaration from a 

seminar on scientific culture held at Shanghai Jiao Tong University in 2002 (Tian, 

2009). The declaration focused on scientism as one of the most enduring ideologies in 

China. Scientism, the declaration stated, mistakenly took technoscience to be the only 

solution to social and ecological problems, even problems caused by technoscience. The 

ideology of scientism was a big problem for China because it led directly to 

technocracy, engendering a general disregard for humans and nature. Moreover, 

scientism went against the reflective and critical spirit of science, because from the 

point of view of scientism science was flawless. The declaration quoted independent 

scholar Sunny Y. Auyang who in her book about complex systems theory wrote: 

‘Overselling science while betraying the scientific spirit, scientism provokes the 

antagonism toward science that surprises many scientists’ (Auyang, 1998, p. 345). 

The declaration was met with controversy on social media and in some news 

media (Tian, 2009). One of the scholars behind the declaration, Jiang Xiaoyuan in a 

2008 interview published by The Information Times, one of the larger newspapers in 

China, later explained that his version of anti-scientism was not ‘anti-science’ (The 

Information Times, 2008). The anti-science suspicion raised against Jiang seemed to 

have grown since the famous 2007 debate with Liu Cixin, popular science fiction writer 

and author of the acclaimed The Three-Body Problem (2014). In the debate, Liu had 

declared himself ‘a fanatic advocate of technology, [who] personally believe that 
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technology can solve all problems’ while Jiang maintained that ‘science cannot deprive 

people of their free will’ (Fan, 2015). 

Confronted with anti-science claims, Jiang acknowledged that science was 

probably the best and most successful ‘knowledge system’ available to humans, and that 

technology was pervasive and held transformative power. However, acknowledging the 

power of science and technology did not imply that we should denigrate other ways of 

knowing or end up thinking that human agency did not play a role in technological 

development. Many of our current problems stem from the mindless application of 

science and technology, a kind of scientism, which means that the CSSC must seek to 

promote responsible science and technology, Jiang told the reporter (The Information 

Times, 2008). 

Wu (2016[2013]) reflected on why many people saw scientific humanism and 

CSSC as anti-science, whereas the opposite, in fact, was true. Being critical of scientism 

implies a more realistic, more nuanced, and more critical view of science, which is also 

more true to the spirit of science. Science is too diverse and too self-reflective for 

anyone to come with just one definition that suits all purposes, or to claim that science 

is applicable to all kinds of problems. Scientism in contemporary China is strong, Wu 

(2016[2013]) argued, and it causes many problems such as over-reliance on technology 

to solve all social problems, disregard for humanist values, and applications of science 

outside its proper domain. The public should not blindly worship or love science. 

Understanding science means understanding both positive and negative consequences of 

science. Communicating science should allow for a more comprehensive grasp of 

science so that science can serve the requirements of human nature and meet the 

demands of society (Wu, 2016[2013]). 
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The CSSC as proponent of pseudoscience 

Their opponents included high-ranking scientists as well as popular science writers. Li 

Xingmin (2004), who before his retirement was affiliated with one of the many 

institutes of the Chinese Academy of Sciences (CAS) and served as an editor of the 

Journal of the Dialectics of Nature, agreed with Wu and others that the critique of 

scientism could serve as starting point for more critical reflection on science. The time, 

however, was not ripe. Scientism as an ideology still served as an important reminder 

that China needed science and technology to improve or even save the nation, thus 

completing its path to modernization (Li, 2004; see also Miller 1996, pp. 220-223 for an 

exposition of Li’s ideas about science and humanism). 

He Zuoxiu, nuclear physicist, member of CAS, and known crusader against 

pseudoscience, criticized the scientific humanists for their anti-materialism and their 

revolt from science. Anti-science and pseudoscience stand together against science, He 

(2005) said in a speech at an event organized by the Chinese Association of Science and 

Technology. The Chinese people need science to fight SARS, and they have no 

appreciation of scientism. He (2005) mentioned that Wu Guosheng mistakenly thinks 

that scientism is dominating or hegemonic. Quite the opposite, He (2005) stressed, most 

Chinese know very little about science, and science and scientism must gain even wider 

support through PST. 

He’s friend, the known popular science writer Fang Zhouzi, had long-lived 

disputes with the scientific humanists. Fang originally launched his blog New Threads 

to expose cases of scientific fraud, but also used it to attack what he saw as anti-science 

sentiments among Chinese academics. In talks at the 2003 annual meeting of Chinese 

Atheism Society and at the 2004 annual meeting of Chinese Science Writers 

Association, Fang (2015) specifically targeted the scientific humanists at Peking 
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University, Tsinghua University and Shanghai Jiaotong University. They were not 

scientific but ‘anti-scientific’ humanists, he stated. They claimed to work in science 

communication, but they were in fact spreading anti-science ideology to the people. 

According to Fang (2015), the main reason for China lagging behind the Western 

countries on science and technology was low scientific literacy in the general 

population. The problem for the Chinese was not too much faith in science but rather 

the inability to separate science from pseudoscience. Fang (2015) believed that the 

(anti)scientific humanists and their critique of scientism in China only made things 

worse. 

The scientific standing of traditional Chinese medicine 

The scientific humanists also got involved in the heated discussions on traditional 

Chinese medicine (TCM) that flared up in 2006. Throughout contemporary history, the 

relations between TCM and the Chinese quest for modernization through science and 

technology have always been fraught. The Communist Party has generally supported 

TCM to promote inexpensive public healthcare, all the while acknowledging that there 

is little or no scientific evidence for the concepts and practices that underlie TCM such 

as qigong (exercise, breathing, and meditation), herbal medicine, acupuncture, etc. In 

the 1990s, qigong specifically became very popular in China and this was partly due to 

the spurious affiliation between qigong and scientific expertise. A leading scientist Qian 

Xuesen, who was in charge of China’s nuclear weapons program and led the 

development of China’s first ballistic missile, supported qigong and the establishment 

of scientific research programs to investigate the foundations and the effects of qigong. 

In 1999, however, the government cracked down on qigong organizations because they 

had become too popular, threatening to challenge state control (Palmer, 2007). 
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The TCM debate took off after the publication of an academic paper entitled 

‘Farewell to Traditional Chinese Medicine’ by Zhang Gong-yao, a professor in 

philosophy at the Central South University in Changsha, Hunan (Zhang, 2006). Zhang 

argued that TCM is based on pseudoscience with damaging effects on public health care 

and public understanding of science. Zhang’s arguments received a warm welcome 

from many doctors and medical scientists. The scientific humanists chose to intervene 

in favor of TCM, although they would have agreed with some of Zhang’s underlying 

criticisms, such as the anti-authoritarian attitude towards the Chinese government’s 

support of TCM and his critical stance on traditional Chinese knowledge in general. 

Jiang Jinsong (2007), for example, stressed that TCM should be seen as a form of local 

knowledge, just as Western medical science is local knowledge. To make the case for 

his local-knowledge approach, Jiang referred to Western STS, which has situated 

Western science firmly in the network of standards, methods, theories, and modes of 

communication that undergird scientific practices. Outside of this network, Western 

science fails, just as TCM fails when forced to accommodate to Western approaches 

(Jiang, 2007). 

Jiang’s (2007) localized knowledge approach to TCM built partly on SSK’s 

symmetry principle, according to which knowledge claims need to be evaluated by 

reference to the specific social (and local) modes of evaluation that underlie them. Other 

scientific humanists supported his view. Wu Guosheng (2017) emphasized that TCM is 

medical practice, not science. According to Wu (2017), the problem with TCM, as 

pointed out by Zhang, is not that TCM is not scientific but rather that the practice of 

TCM does not follow its own standards, most of which aim at comprehensive treatment 

and not causal explanation. Problems with TCM in fact arise when you are trying to 

understand and evaluate TCM according to Western scientific standards, Wu (2017) 



21 

 

argued. Tian Song (2017) agreed: TCM and Western biomedicine inhabit different 

worlds, and there is no easy way to reduce or translate one to the other. TCM builds on 

experience and a holistic approach to the body and health, whereas scientific medicine 

includes many separate disciplines, all of which allows only for reproducible 

experimental facts. 

Independently of the scientific humanists’ critique of Zhang, the Chinese 

government in October 2006 subdued Zhang’s criticism of TCM with its announcement 

of full support of TCM. Karchmer (2010) later found that the questions about TCM and 

its relations to science have been inherent to Chinese culture for more than one hundred 

years. In response to charges of lacking a scientific basis, TCM practitioners have 

developed hybrid practices that blend elements of Western biomedicine and TCM. As 

Karchmer (2010: 22) pointed out, the question of whether TCM is scientific or not 

‘ultimately turns on one’s definition of science’. Inspired by SSK, the scientific 

humanists espoused a definition of science that would include TCM into the body of 

Chinese scientific knowledge if only scientists and the members of the TCM 

community would acknowledge that TCM could not and should not live to Western 

standards of science. 

Interventions about GM crops and food 

As in the TCM debate, there are big economic interests at play in the Chinese debate 

around GM crops and food (Wong and Chan, 2016). In 1991 China was the first country 

in the world to commercialize a GM crop, a virus-resistant transgenic tobacco plant. 

GM crops and food generally receive wide support from the government and the 

scientific establishment in China. Yet, being largely unfamiliar with GM agricultural 

technology, Chinese consumers tend to have a neutral or negative stance towards GM 
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foods and prefer products labeled as GMO-free (Cui & Shoemaker, 2018; Zhao et al., 

2019). What has become known as ‘China’s GMO paradox’ stems from the observation 

that despite huge investments in GM technology and public information campaigns, the 

government has proved unable to persuade or coerce the Chinese population into 

accepting GM crops and food (Chow, 2019). 

The Chinese GM debate has already received much attention by journalists, 

scholars, and others (see for example, Cao 2019). Public attitudes have been informed 

by NGO’s (Greenpeace for example has devoted much time and effort to its anti-GM 

campaign in China), well-known personalities such as TV anchor Cui Yongyuan (who 

in 2013 produced and uploaded to China’s three main internet portals a GM-critical 

documentary), journalists, and some academics (Cao, 2019, p. xvi). Microblogging 

from 2009 onwards has played a major role in producing and sharing negative GM-

attitudes (Li et al., 2019). The scientific humanists, too, although probably not as 

important as Greenpeace, Cui, critical newspapers, or microbloggers, influenced the 

debate with viewpoints shaped by their intellectual background and their commitment to 

the CSSC. 

Tian Song intervened in the GM food debate shortly after the Chinese Ministry 

of Agriculture in late 2009 issued safety certificates for two transgenic rice lines with 

genetic material from Bacillus thuringiensis (Bt) (Tian, 2018[2010]; Li et al., 2016). 

Along with other scientific humanists, in March 2010 Tian signed an open letter calling 

for suspension of Bt-rice promotion activities in China. The letter challenged China’s 

intellectual property rights to Bt rice, while also stating that there was no scientific 

consensus on increased yields from GM crops and the assumed safety of GM crops. The 

signatories therefore urged the government and the scientific establishment to 

discontinue the commercialization of Bt rice in favor of public deliberation of risks and 
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safety issues. The letter was posted on ScienceNet, one of the most high-profile 

websites dedicated to science communication and administered by the major Chinese 

scientific institutions, and attracted much attention among ScienceNet’s bloggers (Cao, 

2019, p. 111; Jia, 2021, p. 130). 

The letter, however, also met severe criticism. Many scientists and journalists 

warned that the spreading of concerns about GM crops not only endangered the future 

of Chinese agriculture, but also served to challenge the very authority and legitimacy of 

science. Support for GM crops was seen as a way in which to make a distinction 

between true believers who communicate facts about GM crops and generally 

supportive of GM crops, and those who merely spread rumors and misinformation. 

With one exception, a botanist specializing in ecology, the signatories of the letter all 

came from the social sciences and humanities. This gave grounds for rejecting their 

claims as being unfounded and unscientific. Scientists and science communicators 

requested that leading Chinese social media platforms such as Weibo and WeChat 

censor accounts that would propound false information and opposition against GM 

crops (Jia 2021, p. 130). The requests seem to have been successful as one later study 

found a significant correlation between attention to WeChat coverage of genetically 

modified organisms (GMOs) and support of GMOs (You, 2019). 

The scientific humanists responded to the challenge by arguing that the question 

about GM crops and GMOs was not only a scientific one. Tian Song (2018[2010]) 

distinguished four different aspects that needed to be taken into consideration: Patent 

and intellectual property rights, increased yields from GM crops, health, and 

environmental issues. All aspects involved more than scientific expertise, Song argued, 

even history and philosophy of science. The history of science, for example, showed 

that there could very well be unintended consequences of scientific applications in 
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agriculture, such as the ecological damage resulting from the Green Revolutions in 

India and in China in the second half of the 20th century. The philosophy of science 

could be mobilized to argue that the reductionist and mechanistic scientific approach in 

support of GM crops failed to consider the complexity of nature. For example, the 

principle of substantial equivalence between GM crops and traditional crops 

presupposed material and functional identity. However, Tian (2018[2010]) argued, this 

principle downplayed our lack of understanding of interactions between genetics, 

chemical composition, and biochemical functions. ‘In a chemical sense, humans and 

monkeys are substantially equivalent’, he wrote, ‘yet there are plants that monkeys can 

eat that humans cannot’ (Tian, 2018[2010]). 

The Wagyu-Beef model of science communication 

Liu Huajie (2015) approached the debate about GM crops and food from the meta-level, 

asking who are the legitimate experts and what are the legitimate forms of expertise? He 

drew on SSK to put forward what he called the ‘Wagyu Beef Model’ of science and 

science communication. Wagyu beef is the Japanese meat famed for its rich texture due 

to highly marbled intramuscular fat content. Liu (2015) argued that according to SSK 

science is never pure, but rather fraught with political, ethical, economic, social, and 

other decisions. Like Tian Song, Liu (2015) therefore concluded that the important 

questions about GM crops were never purely scientific. 

All attempts to reduce such questions to pure science, and all claims that only 

special kinds of scientists should speak out about GM crops, were a way of short-

circuiting the discussion (Liu, 2015). When scientists and the media tried to equate GM 

crop skepticism with irrationality and anti-science views, they in fact got it all wrong. 

Moreover, they implicitly espoused the PST approach to science communication. In 
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contrast, the CSSC-informed approach would acknowledge that there are scientific and 

non-scientific viewpoints in both camps and try to evaluate all viewpoints and 

knowledge claims in the ‘marbled’ debate according to their different perspectives and 

connections (Liu, 2015). 

The Chinese public continues to be skeptical about GM food and fodder safety 

as the Chinese government and companies proceed with the development and 

commercialization of GM crops (Li et al., 2020). In fact, China has emerged as a world 

leader in GM seeds and crops. ‘Some 75% of the world’s patents in agricultural gene-

editing are coming out of China’, Erik Fyrwald, CEO of Swiss agricultural giant 

Syngenta, said in a virtual interview at the Fortune Global 500 Summit in Hangzhou on 

October 19, 2021 (Barrett, 2021). Unlike Europe where public opposition has led to 

stringent regulations on GMOs but also on the application of new gene-editing tools 

such as CRISPR-Cas9, China seems to have placed greater value on food security and 

technological development than on consumer worries. Ironically, this development 

seems to support the claims made by scientific humanists such as Tian Song and Liu 

Huajie that the whole GM debate involves politics and economy much more than some 

scientists, media, and PST proponents would have it. It was never purely scientific 

knowledge and expertise that was needed to decide the future of GM crops and food, 

but rather an entanglement of science and many other aspects. 

Conclusion 

Science communication in China is a highly diverse field. Different models and 

consecutive stages of development have been identified (Ren et al., 2012; Yin & Li, 

2020). The PST Law in 2002 declared government support for science communication 

or PST, legitimizing increased local support for PST initiatives. In 2006, the Chinese 
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government introduced its Outline of the National Action Plan for Improving Scientific 

Literacy for All (2006–2010–2020), which also had an impact on PST policies and 

initiatives (Chen et al., 2009; Tang, 2019). President Xi Jinping, speaking at a 

prominent national science and technology conference in May 2016, said that PST was 

just as important as technological innovation when it came to the future development 

and prosperity of China (Tang, 2019: 228). The political priority given to PST has led to 

the formation of a dispersed national system of laws, regulations, and activities to 

support PST, and a multilayered network of PST-oriented organizations and projects 

has formed at the local and regional level, incorporating all sectors of society (Ren, 

2019). 

Since the 1990s, the scholarly debate about PST has been informed by STS 

concepts and ideas. Chinese scholars, including the scientific humanists presented in 

this paper, have argued that PST needs to develop into science communication, broadly 

construed to include 1) dissemination of scientific knowledge to non-specialists, 2) 

public participation in the creation of scientific knowledge, science policy, science-

society relations, and public culture, and 3) integration of science and the humanities 

(Ren et al., 2012). More recently, it has been argued that PST in China is on the right 

track but needs improved visibility as part of the national innovation system, a diversity 

of more effective mechanisms for driving PST from business models to standardized 

evaluation schemes, international collaboration, and infrastructural resources (Ren, 

2019). 

This paper has provided the first in-depth introduction in English to scientific 

humanism and the CSSC. We have emphasized the multiplicity of CSSC interventions 

in public debate, arguing that scholars affiliated with CSSC have reassembled STS 

theory, SSK and critical-PUS. They have appropriated STS theory for the Chinese 
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context and adapted it to a wide range of issues from scientism to GM crops and food, 

which are pertinent to the Chinese debate about technoscience and the role of PST in 

society. In this way, they have pursued the “assemblage strategy” that Ruey-Lin Chen 

refers to in his discussion of STS theory in East Asia (Chen, 2012, p. 477). Both Chen 

(2012; 2020) and Law and Yin (2020) wants STS in East Asian and Euro-America to go 

beyond the assemblage strategy. It is beyond the scope of this paper to assess whether 

that is possible – or already happening – in the Chinese context.  

Although the scientific humanists’ interventions in public debates appear to have 

been largely uncoordinated and directed towards no specific aims, we suggest that they 

have exposed the need for PST to include much more than disseminating science and 

technology to the public through government-led programs and initiatives. In their 

review of science communication in China, Yin and Li (2020), echoing President Xi’s 

2016 statement about the importance of PST, argue that PST has been crucial to China’s 

rapid modernization throughout the past decades and will continue to be important in 

the ongoing transformation to slower economic growth with added emphasis on 

sustainability and inclusion. However, PST needs to transform as well. The scientific 

humanists and the CSSC have shown that PST or science communication could proceed 

without prescribing dominant views on science and allowing for diversity and 

controversy in China’s ‘science culture’ (Tang, 2019). 
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Reviving Natural History, Building Ecological Civilisation in Twenty-First Century 

China: The Philosophy and Social Contexts of the Natural History Revival Movement 

 

Abstract 

The Natural History Revival Movement (NHRM) is an idea and a social movement in 

contemporary China. As an idea, the NHRM draws on diverse approaches in philosophy, 

sociology, and science: Sociology of Scientific Knowledge (SSK), phenomenology, anti-

whiggist historiography, and fractal geometry, systems-thinking, and symbiotic 

understanding of evolutionary theory. As a movement, the NHRM encompasses the growing 

interest in naturalist studies and environmental monitoring among Chinese citizens. The 

NHRM has also gained exposure in Chinese media and support from academics, who 

promote naturalist studies to increase public understanding and appreciation of nature in their 

writings and by organising natural history courses and events. The main proponent of the 

NHRM, Liu Huajie, professor in the history and philosophy of science at Peking University, 

has argued that the NRHM is crucial to the construction of ecological civilisation, one of the 

stated policy goals of the People’s Republic of China. Based on extensive literature studies, 

we discuss the significance of the NHRM in relation to ongoing debates about civil society 

and ecological civilisation. We conclude that the NHRM is an ambiguous or even paradoxical 

movement, which could be one of the reasons why it continues to gain strength despite 

hostility to civil society on behalf of the current government. 

 

Keywords: Natural history, ecological civilisation, civil society, environmental movements, 

China 
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Introduction 

In 2007, General Secretary of the Chinese Communist Party Hu Jintao announced that the 

People’s Republic of China (PRC) would build an ecological civilisation (Goron, 2018; 

Hanson, 2019). The ecological civilisation concept was enshrined in the Constitution eleven 

years later, embodying a set of values and a framework for transformative change toward a 

new relationship between society and nature. The adoption of ecological civilisation as an 

aspirational model for the PRC marked the official recognition of numerous environmental 

problems ranging from air and water pollution, degradation of natural resources, and loss of 

biodiversity to the existence of so-called ‘cancer villages where the level of chemical 

pollution is so high that simply living there presents a significant cancer risk (Economy, 

2018, chapter 6; Kaiman, 2013). Achieving an ecological civilisation would be a way of 

avoiding the PRC’s ‘progress traps’, which occur when the pursuit of economic growth and 

national prosperity leads to extensive environmental degradation prohibitive to further 

progress (Hanson, 2019, p. 7).  

Although the ecological civilisation concept has roots in China’s ancient philosophy, which 

emphasises people living in harmony with nature, it should properly be seen as a 

sociotechnical imaginary (Huang & Westman, 2021). Defined by Jasanoff and Kim (2009, p. 

120) as ‘collectively imagined forms of social life and social order reflected in the design and 

fulfilment of nation-specific scientific and/or technological projects’, sociotechnical 

imaginaries such as ecological civilisation combine moral and cultural virtues with scientific, 

technological, and political goals (Hansen & Liu, 2018; Khalil, 2021). Crucially, ecological 

civilisation appeared in connection with the Scientific Outlook on Development, another term 

introduced in the early 2000’s by General Secretary Hu and ratified into the PRC’s 

constitution in 2007. According to the Scientific Outlook on Development, social and 

economic development in the PRC rests on science-based governance and innovation (Hu, 
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2012). Combined with socialist Marxism, science will provide the rational foundation for the 

PRC’s goals and leadership while also making sure that the economy continues to grow in a 

sustainable and people-oriented manner. The transitions envisaged to implement ecological 

civilisation in the PRC incorporates elements of the Scientific-Outlook-on-Development 

framework, including spatial planning, green innovations and infrastructural adjustments, 

environmental protection, sustainable resource use, environmental governance and public 

participation (UNEP, 2016). 

In a recent edited volume on science and technology in the PRC, Greenhalgh (2020) traces 

the science and technology question – i.e., the role of science and technology, often described 

in political discourse by one single word, keji, in public imaginaries concerning the 

rejuvenation or revival of the Chinese nation – to the birth of the Chinese republic in the early 

20th century. Greenhalgh (2020) argues that, throughout the century and in different historical 

stages, the creation of China as a modern nation state hinged on the adoption and adaptation 

of Western science and technology. The most recent stage began with the reforms initiated by 

Deng Xiaoping in the late 1970’s. After the infamous set-back during the Cultural Revolution 

(1966-76), which devastated science and technology education and research in the PRC 

(Freeman & Wei, 2015), science and technology again rose to prominence under Deng’s 

leadership. Science and technology became one of Deng’s ‘four modernisations’ alongside 

agriculture, industry and defence. Since then, science and technology have remained a 

dominant force in Chinese society and political leaders of the PRC continue ‘to place 

immense faith in science and technology’ (Greenhalgh, 2020, p. 2; see also Wu, 2019). 

The combination of ecological civilisation and the Scientific Outlook on Development as key 

sociotechnical imaginaries for the PRC today underlines Greenhalgh’s (2020) point. Science 

and technology are crucial for the kinds of socio-environmental transitions that the 

ecological-civilisation policy envisage. The Chinese government supports massive 
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investments in the environmental sciences and engineering in response to acute 

environmental problems, but also, along with carbon markets and environmental taxation 

(Liao & Shi, 2018), to promote sustainable development on the road to an ecological 

civilisation. However, there are concerns about the approach adopted. Some environmental 

scientists, such as Professor Li, interviewed by Elisabeth Lord (2020), see the new emphasis 

on environmental sciences – most quantitative modelling and empirical research – simply as 

a tool of government, which is unable to produce the transformative changes needed. Lord 

(2020) places Li’s critique in the context of structural changes in the research environment, 

which forge close ties between the science pursued and the need to produce certain kinds of 

results that are directly applicable to policy-making and environmental governance.  

In this paper, we analyse another form of criticism related to environmentalism, 

environmental science, and the ecological-civilisation goal in the PRC, namely the call for a 

revival of natural history or naturalist studies. We elucidate the intellectual roots and social 

contexts of what Chinese scholars have called ‘the natural history revival movement’ 

(NHRM). First, we explore the foundational writings and research activities of Professor Liu 

Huajie, Peking University, one of the main protagonists of the NHRM. Liu’s work connects 

the NHRM to ideas about scientific humanism, anti-scientism, and anti-Whig science 

historiography. We then explore relevant social and cultural contexts for the NHRM: 

environmentalism, education, religion, and modernisation. This allows us to understand the 

NHRM and its contemporary significance. Our work is based on extensive literature (mostly 

in Chinese) about the NHRM and its contexts. One of the authors (NN) completed her 

master’s degree under Liu Huajie.  

We argue that the NHRM has impact for the ongoing discussions about ecological 

civilisation, implying that despite its seemingly scientific and apolitical stance, the NHRM 

remains scientifically and politically paradoxical. On the one hand, the NHRM’s emphasis on 
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observational practices aimed at developing deep emotional attachments to nature, citizen 

empowerment, and anti-authoritarianism challenges the official ecological-civilisation 

position, which requires scientific quantification, technological intervention and innovation, 

and national leadership. On the other hand, the NHRM embodies the new environmental 

sensitivity and sustainability values that are crucial to the development of ecological 

civilisation in the future. The NRHM therefore remains a weak force in the PRC today, yet 

along with other environmental movements it has the potential to mobilize even more 

Chinese citizens in the struggle to achieve an ecological civilisation.  

The four intellectual strands of NHRM  

Originally trained as a geologist in the 1980s, Liu Huajie had pursued doctoral and 

postdoctoral philosophy studies in China and in the USA before he was appointed as 

associate professor in philosophy at Peking University in 2000. In the 1990’s, Liu became 

known as a staunch critic of pseudoscience. He even won the Chinese Natural Dialectics 

Research Association’s award for outstanding contribution to anti-pseudoscience in 2000 

(Song, 2017), the same year as he received a national grant to study pseudoscience from a 

philosophical and sociological perspective. By the time of the completion of the grant, Liu 

had modified or even reversed his original standpoint. In his book on Chinese pseudoscience, 

he preferred to talk about ‘alternative science’ rather than pseudoscience to emphasize that 

we should not see it as a deviation from science proper. Rather, alternative science such as 

the Qigong movement with its interest in paranormal events were based on overconfidence in 

science, a kind of extreme scientism, which often led its practitioners to believe that science 

could solve all problems, including supernatural ones (Liu, 2004). 

Liu’s study of pseudoscience or, as he would call it, alternative science led him to adopt a 

critical anti-scientism stance. According to Liu (2004), the real problem was that scientism as 
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an ideology was deeply embedded in modern Chinese culture. Since the birth of China as a 

nation state and later enforced by scientific approaches to communism and development, 

science and scientific rationality had become seen as the best way forward for China (Kwok, 

1965; Shen, 2016; Wu, 2019). Science, however, often was not very well defined by its 

staunch proponents. If it was, it usually meant some form of universalist, deterministic, 

and/or reductionist approach to problem-solving. Liu (2004) sought to criticize scientism 

wherever it appeared, be it in scientific institutions or in alternative science movements, 

arguing that a proper scientific attitude would lead to scepticism about the grand claims of 

scientism. 

Around 2000, Liu Huajie began publishing academic and news articles, all of which called 

for a revival of natural history amidst a virtual flood of books in Chinese about nature and 

experiencing nature (Tian, 2017). Liu had a longstanding interest in botany, and he is known 

to enjoy what he calls ‘first-order’ nature experiences, i.e., direct and unmediated by 

theoretical reflection (Wang, 2019). His proposal for the NHRM, however, built on four 

strands of ‘second-order’ ideas or research: 1) The sociology of scientific knowledge (SSK), 

2) phenomenology, 3) revisionist historiography of natural history in China, and 4) an 

ecological or systems approach to the human-nature relationship (Zhang, 2017). In the 

following, we elaborate on the four intellectual foundations and their significance to the 

NHRM. 

The sociology of scientific knowledge (SSK) 

SSK, also known as the strong program in the sociology of knowledge, emerged from the 

work of Barry Barnes, David Bloor and other British sociologists of science in the 1970s. The 

SSK approach is based on two key concepts or principles: symmetry and naturalism. 
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The so-called ‘symmetry postulate’ states that all scientific knowledge claims, whether true 

or false, may be subjected to sociological analysis in the same way (Bloor, 1991). The weak 

kind of sociology of knowledge, as practiced by one of the founding fathers of the sociology 

of knowledge, Karl Mannheim, admitted a special place for scientific knowledge as being 

true regardless of its particular social context, due to its rational and empirical underpinnings. 

However, SSK maintained, there are key decisions about knowledge production and 

evaluation that must be made also in the hard sciences, which ultimately depend on values, 

judgment, and negotiation. Social conditions impact on such decisions and therefore play a 

role in bringing about particular ‘states of knowledge’, and not others (Bloor, 1991, p. 7). 

SSK’s conception of naturalism refers to empirical studies of the social conditions of 

scientific knowledge production, and not to metaphysical claims about the world. The 

naturalist approach espoused by SKK implies criticism of speculative philosophy of science, 

which pursues universal laws of logic and reason with no attention to social conditions. 

Naturalism, in contrast, suggests detailed study of the local environments in which scientific 

knowledge is being produced (Barnes et al., 1996). Since naturalism itself is a complex term 

(Agar, 1998), it is not surprising that the translation of naturalism into the Chinese context 

added other connotations than the ones originally understood by SSK, see below. 

Liu Huajie (2006; 2009) used SSK to defend natural history as a legitimate and relevant 

mode of knowledge production. He criticised the tendency in China to equate biological 

science, in fact all science, with an experimental and instrumental approach. Citing Harry 

Collins and Trevor Pinch (1998, p. 77), Liu (2006) argued that people in China typically 

possess the wrong image of science because science is done in many ways. Natural history, 

according to Liu (2006), is a scientific approach to nature on a par with other scientific 

approaches such as experimental science. In contrast to how people in China usually 

understand science, the natural history approach emphasizes inductive learning (and not 
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hypothetical deduction) and emotional engagement with its subject matter (and not 

detachment from it) (Liu, 2006). 

SSK provided intellectual justification for natural history as a legitimate scientific approach 

(Liu, 2009). The symmetry postulate stated that scientific truths depended on social 

conditions for their creation and validation. Natural history, Liu (2009) argued, simply relies 

on other conditions than experimental research or applied research and therefore had to be 

understood and assessed according to its own conditions or merits. Natural history, just like 

the dominant version of science based on the hypothetical-deductive or the nomological-

deductive model, is a local knowledge system. Moreover, the aim of natural history is to 

provide robust knowledge about local natural phenomena rather than universal cause-and-

effect relations expressed in mathematical terms. To use Wittgenstein’s term, which 

underlines much of the SSK approach, natural history bears ‘family resemblance’ to local or 

indigenous knowledge more than it does contemporary science (Liu, 2009, p. 7-9; see also 

Watson-Verran & Turnbull, 1995). 

The phenomenological critique of science and NRHM 

In addition to seeing natural history as local knowledge, Liu Huajie (2010) used the European 

phenomenological tradition to depict natural history as embodied knowledge. East Asian 

scholars have been interested in phenomenology since the early 20th century, but it was not 

until the 1980s that Chinese academia really began devoting attention to the writings of 

phenomenologists such as Edmund Husserl and Maurice Merlau-Ponty (Jansen & Cai, 2018). 

Husserl’s probably most influential work, The Crisis of European Sciences and 

Transcendental Phenomenology (1970[1936]), appeared in Chinese translation in 1992. In 

the book, Husserl depicts Western science, primarily represented by mathematical physics, in 

a state of crisis that began with Galileo’s vision of science as a mathematization or 
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geometrization of nature. Science, Husserl argues, due to its high level of mathematical 

abstraction and conceptual differentiation, has become incompatible with our life-world 

experience and our unified knowledge or familiarity with everyday objects and events 

(Smith, 2009). 

Liu (2010) basically agreed that the Husserlian lifeworld represents another mode of human 

experience, which had been marginalized in course of the development of modern European 

science. He too saw the lifeworld as the shared common world of existing objects that are 

accessible to us as living conscious beings. In contrast to Husserl, however, Liu (2010) found 

evidence of an alternative tradition in the history of Western science, namely natural history 

(see also Jiang, 2017). Natural history, for Liu (2010), implies direct attention to lived 

experiences and observational practice closely attached to nature, not detachment from 

nature. Although natural history of course also has its own classification systems that aims at 

some degree of abstraction and universality, an important part of natural history involves 

bodily practices of being in nature, sensing nature, and getting emotionally involved with 

nature (Liu, 2010). 

Taking Husserl’s notion of a crisis in science further, Liu (2010) said that natural history was 

no relic of the past. Husserl’s crisis idea assumed the demise of other scientific traditions. 

The growing interest in naturalist ideas and practices in China proved that it could be 

otherwise (Yang & Liu, 2017). In fact, natural history is undergoing a global renaissance, 

Yang and Liu (2017) agreed. Natural history and what Husserl referred to as European 

science had developed in parallel in the past, see section on revisionist historiography below. 

Natural history, in the phenomenological understanding of the term, is more than merely 

science. Natural history implies a distinct subjective perspective on the natural world, which 

leads the attentive naturalist to recognize the direct connection between our conscious 

experience of nature and nature. Like phenomenology, the NHRM shows the limits of the 
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mathematical-rational approach to nature and points to connections between the lifeworld and 

the natural world. At the same, the NHRM offers an alternative to Husserl’s crisis narrative 

(Yang & Liu, 2017). 

Revisionist (anti-Whig) history of Chinese natural history  

Husserl’s crisis narrative builds on the same assumptions as the standard account of the 

Chinese science history, namely that science has developed from a premodern to its current 

modern stage in a process of invention and diffusion (Wu, 2016). According to this kind of 

‘modernist’ historiography, science’s modern development began during the Scientific 

Revolution when Galileo and other European proto-scientists adopted mathematics and 

experimental methods to explain nature. In this way, modern science was invented (Wootton, 

2015). The assumption is that modern science emerged in Europe and then gradually spread 

to other parts of the world, defining what people around the world understand by science. In a 

Chinese context, the assumption implies that although Chinese scholars and craftsmen have 

made significant discoveries and inventions over the preceding centuries, China was a late 

adopter of modern science.  

Liu Huajie and other Chinese scholars criticized the standard account for being anachronistic 

and triumphalist (Liu, 2010; Liu, 2011; Wu, 2016). In other words, the standard account was 

a Whig approach to the history of science that took celebrated, present-day ideas about 

science and projected them onto the past, while at the same time making judgments about 

what counts as science proper (Baltas, 1994; Hall, 1983). Liu Bing (2011) argued that the 

Whig approach would dismiss natural history as a legitimate source of scientific knowledge. 

According to Liu (2011; 2021), the Whig approach to Chinese science history originated with 

Joseph Needham’s attempt to understand why ‘modern science had not developed in Chinese 

civilisation (or Indian) but only in Europe’ (quoted from Sivin, 2017). The so-called 
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‘Needham Problem’ entailed a narrow approach science, namely that science meant the 

‘universally valid world science’ with roots in Ancient Greece’s deductive geometry and the 

mathematical and mechanistic sciences of the Scientific Revolution (Liu, 2021). 

With its implicit definitions of science and civilisation, relying on grand dichotomies such as 

East/West, traditional/modern, and science/non-science (technology), the Needham Problem 

created a narrow understanding of Chinese science, including Chinese natural history (Hsia & 

Schäfer, 2019). Today, professional historians of science are less interested in such gross 

comparisons between scientific tradition or cultures but prefer to understand local sciences 

and cultures on their own terms. For example, the most recent addition to Needham’s massive 

book project, Science and Civilisation in China, explicitly departed from Needham’s quest 

for ‘one unitary science of nature’ (Métailié, 2015, p. 7). In his study of traditional botany in 

China, Métailié (2015) found that Chinese botanists, rather than direct observation and 

systematic formalization, were motivated by their moral pursuits and their love of plants. He 

also challenged Needham’s ‘fusion point’ where Chinese and Western botany would fuse 

together due to ‘the universality of modern science’ (Métailié, 2015, p. 15). 

Like Métailié (2015), Liu (2010; 2017) and Liu (2011) understood the history of Chinese 

natural history to be parallel to, and not convergent upon, Western natural history up until the 

early 20th century. Even when Chinese biologists trained abroad in the 1920s returned to 

China to conduct systematic field work and laboratory research, traditional Chinese natural 

history as a research field and research practice did not go away, nor was it subsumed by new 

and more modern practices. Throughout the entire 20th century, naturalists in China as well as 

in Europe and North America pursued their natural history interests despite increasing 

difficulties in defending natural history as a science (Tewksbury et al., 2014; Wu, 2016). At 

the turn of the millennium, naturalists in the East and in the West reported enthusiastically 

about an increasing interest in natural history among professional and amateur naturalists, 
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who shared deep and intimate knowledge about selected groups of organisms or natural 

communities as well as profound admiration and care for nature and biodiversity (Grant, 

2000; Schmidly, 2005). In China, this is precisely what Liu and others called the NHRM 

(Zhang, 2017). 

Fractal geometry, systems-thinking and symbiosis applied to natural history 

As a philosopher, Liu Huajie studied non-linear complex systems and fractal dynamics. Early 

on, before he launched the NHRM concept, Liu related Benoît B. Mandelbrot’s work on the 

fractal geometry of nature to natural history (Liu, 1998). Mandelbrot (1982) sought to apply 

the non-linear geometry of fractals, i.e., ‘fractured’ shapes that can be split into parts, each of 

which is a reduced-size copy of the whole, to natural patterns such as coastlines, mountains, 

and trees. Liu (2000; 2018) argued that fractals and, more generally, non-linear complex 

systems-theory provided a starting point for the reconstruction of natural history as a 

combined scientific and ecological practice. Although at first glance, fractals and non-linear 

science may seem to have very little to do with natural history, Liu (2010) maintained that 

they show the limitations of modern natural science based on a mechanist and reductionist 

worldview, opening the possibility for other, more aesthetic approaches to nature such as 

natural history. Like fractal geometry as applied by Mandelbrot (1982), natural history allows 

us to see, understand and emotionally relate to new kinds of patterns in nature (Liu, 2000; 

2010). 

At heart, Liu’s natural history implied an ecological approach to nature based on ‘systems 

thinking’ and ‘symbiosis’ (Zhang, 2017). As humans, Liu and other proponents of NHRM 

argued, we need to see ourselves as part of nature and not as detached observers seeking to 

control nature. Natural history, due to its focus on emotional attachment and aesthetic 

experiences in nature, demonstrates to its practitioners and participants the unity of mankind 



13 

 

and nature. These were first-order experiences according to Liu. Second-order reflections 

building on systems-thinking, as applied to the Earth system such as in James Lovelock’s 

Gaia theory, and on the symbiotic approach to evolutionary theory suggested by Lynn 

Margulis, supported these first-order experiences. According to Liu (2017), first-order 

naturalist experiences and second-order intellectual reflections are both needed if the NHRM 

will be conducive to the building of ecological civilisation in the PRC. 

The NHRM and relevant social contexts 

In 2016, Liu Huaije appeared smiling in China Daily’s Lifestyle section under the heading 

‘Naturalist urges interaction with the world around us’ (Sun, 2016). The occasion was Liu’s 

appearance at a salon in Beijing where he gave a talk titled ‘How could natural history rescue 

China from ecological crisis?’. The salon included input from Jiang Gaoming, a researcher 

with the Chinese Academy of Sciences. Jiang referred to China’s acute environmental woes, 

such as overuse of pesticides, overgrazing, deforestation, red tides (harmful algae blooms), 

and, of course, smog, to conclude: ‘If we carry on what we've doing, it might be just too late 

to solve the problem’. Responding to Jiang’s challenge, Liu said that natural history and the 

love and reverence for nature, which is the immediate outcome of studying and observing 

nature first-hand, were needed to forge stronger ties between civilization and nature. If we 

only allow students to encounter nature through authoritative science, we will never get them 

to really appreciate nature. ‘Natural history’, Liu concluded, ‘could contribute to ecological 

civilization, especially in the long run’ (all quotes from Sun, 2016). 

Liu’s interventions in the Chinese public sphere – his books and public performances – show 

that the NHRM is more than a philosophical approach to science, history, society, and the 

environment. The NHRM expresses the need for public engagement with the environment 

and the future of China without taking an explicit political stance. It belongs to the emerging 
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Chinese green public sphere identified by Yang and Calhoun (2007). The NHRM is a form of 

issue-specific activism in the sense that it seeks to mobilise large groups of society in the 

pursuit of naturalist studies and nature experiences, which combine love of nature with 

knowledge about nature. It is transnational in scope because nature potentially transgresses 

national and regional boundaries, but also because the philosophical ideas behind the NHRM 

have Western (see sections above) and Eastern (see section on religion below) roots. The rise 

of the green public sphere, Yang and Calhoun (2007, p. 212) argue, is significant because it 

accommodates public engagement and advocacy ‘without being primarily political’. 

In the following, to better understand the implicit politics and wider significance of the 

NHRM, we outline some of the contributions of the NHRM to the green public sphere in 

China. We also seek to place the NHRM in particular contexts to connect questions about 

nature and environmentalism to issues surrounding education, religion, and modernisation.  

Living as a naturalist in the PRC 

Environmentalism in China is usually associated with concerns about pollution and the loss 

of economic, social, and health benefits at the societal or individual level (Zhong & Shi, 

2020). This is also the government’s position. In March 2014, at the opening of the annual 

meeting of People’s Congress, Premier of the State Council of the PRC, Li Keqiang, declared 

a ‘war on pollution’ (Greenstone et al., 2021). As a result, success in other priorities for 

implementation of ecological civilisation such as sustainable development, green 

urbanization, climate change mitigation etc., will be measured by progress in the war on 

pollution (Hanson, 2019). The ‘weapons’ needed are economic instruments, institutional 

change, effective management, and innovation systems compatible with ecological goals. The 

shifts in attitude, which are also needed to complete the transition and thus win the war, will 

result from the potential benefits accrued from fighting against pollution. 
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The NHRM is presented as an alternative route to ecological civilisation, emphasizing public 

engagement with nature through positive, personally enriching nature experiences rather than 

a collective war on pollution by means of more technoscience (Liu, 2016a). According to the 

NHRM, the instrumentalization of environmentalism implied by the war on pollution 

metaphor and the tendency to quantify nature will turn out to be counterproductive (Song, 

2011). Liu (2016a; 2017) argues that ecological civilization will have to build on a change of 

mindset, i.e., a change in how Chinese people see nature. To really see nature, one will have 

to get to know it, which is why, according to Liu (2016a), naming natural entities is crucial. 

Giving nature names, or classifying nature, has been a primary activity in natural history 

since Aristotle. The names that we give plants and animals have scientific purpose, namely 

that of coherent classification by way of unique identifiers, but the names are also key to 

familiarising ourselves with nature. Liu (2016a, chapter 1) compares knowing the names of 

plants and animals to knowing the names of famous actors. In order to appreciate cultural 

products such as Hollywood movies, we want to know the names of the actors in the movies. 

Similarly, in order to appreciate nature, we need to know the names of plants and animals in 

nature (Liu, 2016a, chapter 1). 

Being a movement, or rather a call for a movement centred on nature, the NHRM plays into 

an ongoing discussion about Chinese civil society and environmental NGOs, which gained 

renewed prominence at the turn of the millennium and into the twenty-first century (Cooper, 

2006; Lu, 2007; Tang & Zhan, 2008; Tilt, 2010). Cooper (2006), for example, argues that 

even in an authoritarian society such as China, there seems to be political space for a ‘local 

state associational model’, which allows civil society actors to associate around certain issues 

without taking a strong corporatist identity. Making the connection between the conduct of 

natural history and civic empowerment, Liu (2016a, chapter 5) draws on historical examples 

from Europe, namely the natural history societies that emerged in Great Britain and Germany 
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during the nineteenth century to play a small yet significant role in the economic and political 

reconstruction of the emerging nation states (see also Finnegan, 2005; Phillips, 2003). Like 

Cooper (2006), Liu (2016a) laments the Chinese tradition for government control of civil 

organisations but sees an opportunity for increased voluntary public engagement and stronger 

civil society associations centred on nature and naturalist interests. 

Traditionally, the pursuit of natural history in the PRC has not been viewed as a political 

activity (Liu, 2016a, chapter 5). Promoting the idea of NHRM, Liu (2016a) and others aim at 

reviving interest in natural history among Chinese citizens but also seek to make natural 

history relevant for political debates about the advancement of ecological civilisation in the 

PRC. The NHRM includes organized activities such as the many bird-watching clubs that 

have emerged in the PRC in the past decades, some of which are organized locally, and some 

of which are associated with the national China Bird Watching Network. Due to the size and 

scope of the data collected, these bird watchers have begun to make an impact on local 

conservation policies (Hu et al., 2017). Liu (2016a, chapter 5) points to other initiatives that 

are indicative of Chinese citizens associating around nature observation such as The Green 

Beagle Environmental Institute based in Beijing, which organizes volunteers to conduct 

environmental monitoring, and Friends of Nature, the oldest environmental NGO in the PRC, 

which today organizes more than 10.000 volunteers and has 14 local member groups. 

Liu (2016a) promotes ‘living as a naturalist’ as a way forward for building ecological 

civilization in the PRC. This requires mobilisation of civil society to engage in meaningful 

interactions with nature by way of natural history. Nature needs spokespersons, Liu (2017) 

argues, for ecological civilization to occur. Scientists with training in the natural sciences 

aimed at quantification and application are not well-suited for the task. A special kind of 

scientist or citizen-scientist is needed, namely the scholars and citizens who learn to speak the 

language of nature – the names and classifications supplied by natural history – and learn to 
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pay attention to the symbiosis of man and nature. However, even though living as a naturalist 

would support the national efforts of the PRC, i.e., more research and innovation to achieve 

the green or ecological transition, it is not enough. To achieve ecological civilization, Liu 

(2017) mentions, but with no further elaboration or qualification, that the PRC also needs 

‘full democracy’ and ‘perfect rule of law’.   

‘Study nature, not books’ 

Liu Huajie (2016a; 2016b) generally makes few comments about the ways in which to 

achieve or mobilise the full potential of the NHRM. It is not always clear from his writings 

whether the NRHM is already happening – the emerging interest in nature observations and 

environmental monitoring in the PRC would be only proof that this is so – or whether the 

NHRM is an intellectual idea or a call for a new movement. Perhaps the notion of NRHM 

means both things at the same time. It is when Liu speaks about natural history education that 

we most clearly see his vision for how to support or build the NHRM. Education in this case 

means practice and learning-by-doing, not formal training by following a well-defined 

curriculum. Liu (2016a, foreword) cites the nineteenth century Swiss-born naturalist Louis 

Agassiz to make his point: ‘Study nature, not books’. This could be interpreted as a more 

critical comment on education in the PRC system on a par with Zhao and Deng (2015, p. 2) 

who complains about the Chinese educational system’s stress on tests scores and job training. 

They argue that Chinese education fails to deliver ‘person-making’, ‘creativity and critical 

thinking skills’, and ‘responsible social members who can fit in and contribute to society’. 

Learning how to practice natural history in the modern age, Liu (2016b) suggests supervised 

training. Natural history training is different from professional training or on-the-job training. 

There are no specific aims or learning goals involved in the kind of natural history envisaged 

by Liu (2016b) other than inciting curiosity about nature and love of nature. The Chinese 
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term for natural history, bowu xue, was invented in the nineteenth century as a translation of 

‘natural history’ (Fan, 2004, p. 212, note 68). Bowu originally meant ‘a wide range of things’ 

and xue was adopted by translators to denote Western-style disciplines. Liu (2016b) uses the 

term bowu to emphasize that the ‘new’ natural history or naturalism in principle involves 

knowledge about everything in nature, which means that no-one has complete or even 

extensive expertise in the field. The new natural history therefore depends on everyone’s 

efforts (Liu, 2016b).  

Liu (2016b) uses BOWU as an acronym to present or memorize the aims of the kind of 

natural history education that he has in mind: 

1. Beauty: Liu (2016b) quotes Zhuangzi, the ancient Chinese text about the Taoist sage 

Master Zhuang, who stated that there is great beauty to be found in nature, but nature 

does not speak. This means that we primarily encounter nature through sensory 

experience and immersion in nature. The Zhuangzi represents a naturalist philosophy, 

where humans and human societies are part of nature and must navigate nature’s 

endless complications. The book is also noted for its anti-rationalist and anti-

authoritarian viewpoints, fuelled partly by the nature’s inherent complexity (Hansen, 

2021). Sympathetic to its anti-authoritarian viewpoint, Liu (2016b) also stresses the 

Zhuangzi as a tool to appreciate the beauty of nature, which will lead to less worry 

about ‘basic living’. 

2. Observation: Natural history requires meticulous observational work but should not 

be mistaken for scientific observation. The kind of observation that Liu (2016b) has in 

mind includes directed attention, viewing, recording, painting, classification, doing 

simple experiments, writing reports, etc. Taking pictures of nature too is important to 

Liu, who often appears in photos with a camera in hand, because the natural history 

he has in mind should be non-interventionist, which means that specimens must not 
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be collected (Liu, 2016a). It is imperative that observations aim at immersion and 

attachment, implying that observations should be somewhat detached from scientific 

books and classroom curricula. 

3. Wonder: Modern education, Liu (2016b) states, has led to increasing numbness in 

relation to the natural world and carelessness about nature. The diagnosis resembles 

the ‘nature-deficit disorder’ described by journalist Richard Louv (2005) where 

isolation from nature leads to many problems in the modern world, one of which is 

negligence and disregard for nature. Wonder about nature originates in childhood. Liu 

(2016b) referred to Rachel Carson’s last book published posthumously as The Sense 

of Wonder (1964) to emphasize the importance of engaging nature in a way that 

allows children and adults alike to develop a sense of wonder about nature and a 

desire to learn about nature – rather than simply being told that this is how nature is. 

4. Understanding: Naturalist training, according to Liu (2016b), aims at understanding 

the connectedness of all things. It is holistic in scope rather than reductionist. The 

naturalist will seek to understand that his or her subject position is intertwined with 

other things in complex networks. Living as and training to become a naturalist as Liu 

(2016a; 2016b) sees it, will allow individuals to establish a kind of dialogue with 

nature. In this way, it should be conducive, perhaps even fundamental to the 

establishment of ecological civilisation. 

The NRHM builds on deep values 

The NRHM first and foremost is a secular movement aiming to connect modern people to 

nature. According to Liu (2014), however, the NHRM builds on deep values with affiliation 

to religious thoughts. Liu (2014) thinks that referring to religion is useful for explicating 

those values and for making the NRHM more understandable and perhaps even more 

attractive to wider publics. It also helps to make clearer the scientific ambitions of natural 
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history. Contrary to popular belief, science is not value-free. Values are embedded in 

scientific practice. The modern sciences have achieved success by adopting a detached, 

objective, and instrumental approach to nature. Natural history in contrast seeks to foster 

emotional attachment to nature by way of intimate familiarity with nature through field 

observations (Liu, 2014). 

In the Christian tradition, for example, natural historians and theologists have found close 

connections between natural history and religion (Calloway, 2015). Natural theology is the 

attempt to develop arguments for the existence of God based on reason and empirical 

evidence. Since the Scientific Revolution in the 17th century, scientists have used discoveries 

of the natural world to support religious beliefs. In the 19th century, natural historians 

interpreted direct observations of nature in the light of Christian doctrine. Naturalists such as 

the American Paul A. Chadbourne lectured extensively on natural history and its relations to 

religion. In present-day China, Liu Huajie promotes the study of natural theology in order to 

further elucidate the values embedded in natural history. One of his PhD students, Xiong 

Jiao, translated Chadbourne’s Lectures on Natural Theology into Chinese (Chadbourne, 

2014). 

In his foreword to the Chinese edition of Chadbourne’s Lectures, Liu (2014) argued that 

natural theology makes sense regardless of whether you believe in Christianity or not. 

Without the religious implications, natural theology conveys four important messages to 

contemporary Chinese, all of which are in favour of Liu’s naturalist position: 1) Natural 

theology appeals to human reasoning but also to human appreciation and respect for natural 

order and nature’s intrinsic beauty. 2) Understanding natural theology leads to a more 

nuanced understanding of Western science and culture, which again could lead to more 

nuanced approaches to questions about science, innovation, and development in the PRC. 3) 

Natural theology invites non-anthropogenic interpretations of natural evolution and 
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Christianity – even if humans have a special role in Christianity, humans should not be seen 

as the ultimate goal of nature, and there is great value in minimizing risks for nature and the 

environment due to anthropogenic activities. There is great wisdom in nature due to natural 

evolution, and humans should be very cautious in trying to change nature. 4) Natural 

theology highlights the fact that the pursuit of natural history could have higher aims than 

simply more scientific understanding of nature – the new breed of naturalists at the heart of 

the NHRM develop deep attachments to nature such as awe, gratitude, and humility (Liu, 

2014). 

Modernity vs. anti-scientism in the PRC 

In many ways – practically, scientifically, ethically, and politically – the NHRM presents 

itself as an alternative path to ecological civilisation in the PRC. As such, it challenges the 

official position on how to achieve ecological civilisation, which relies on the Scientific 

Outlook on Development and the ‘war on pollution’ metaphors discussed earlier in this paper. 

According to the NHRM, ecological civilisation has wider implications. It is not enough to 

fight pollution and to measure ecological civilisation in terms of economic, environmental, 

and technological progress. Ecological civilisation requires widespread acceptance in society 

of values that will lead to care for and respect for nature (Liu, 2016b). According to Liu 

(2016a), we also need to think different about science and society – how science works, and 

what science accomplishes for modern society. The NHRM therefore challenges some of the 

assumptions at the heart of contemporary modern China. 

For these reasons, the NRHM faced criticism by Li Xingmin, a former researcher at the 

Chinese Academy of Sciences and former editor of the Journal of the Dialectics of Nature. In 

a foreword to the PhD thesis by Sun Hongxia on romanticism and anti-science in science in 

the eighteenth and nineteenth centuries, which he supervised, Li (2013) argued that the ideas 
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underlying the NRHM are ‘neo-romantic’ and ‘anti-science’. Referring to the counterculture 

of the 1960s and to the science wars that took place in Europe and the USA in the 1990’s 

(Labinger & Ross, 2001; Ross, 1996; Roszak, 1969), Li (2013) said that anti-science 

movements were romantic in the sense that they favoured traditional ways of living to 

modern ones. They were unable to account for the remarkable success of modern science, and 

they had very little to replace science and technology as driving forces in modern society. 

Anti-science, as Li (2013) saw it, amounted to anti-progress or anti-modernity.  

Liu Huajie and other proponents of the NRHM did not respond directly to Li’s critique. In 

previous writings mentioned above, Liu (2006) explained that anti-scientism and anti-science 

is different from each other. Anti-scientism does not mean anti-science. Liu’s (2006) anti-

scientism is opposed to scientism, i.e., the ideology that science is the best solution to all 

social problems, but not to science as such. Anti-scientism implies that there are – and should 

be – many ways to address grand challenges such as the making of ecological civilisation. 

The NRHM therefore is not explicitly anti-modern as some versions of romanticism are 

(Löwy & Sayre, 2002). The NRHM simply aims to show that the current ideas about 

modernisation of the PRC and ecological civilisation by means of scientific and technological 

development are not enough. They should be supplemented by efforts to mobilise and engage 

broader segments of society in caring for nature and by appreciating other ways of doing 

science and other kinds of impacts that science can have on society. 

Conclusion 

 The official notion of ecological civilisation in the PRC implies a socio-technological 

imaginary in which environmental and social improvements follow from investments in 

science and technology that will then lead to green innovations as well as institutional and 

infrastructural change (Jasanoff & Kim, 2009; Khalil, 2021). The NHRM present an 
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alternative route to ecological civilisation, introducing social-cultural dynamics in the PRC as 

key drivers of the ongoing transition (Huang & Westman, 2021). Based on a comprehensive 

study of the literature about NHRM, mostly the writings of Liu Huajie, we conclude that the 

NRHM remains ambiguous or even paradoxical in terms of what it seeks to accomplish. 

In 2012, The New York Times Chinese Edition reported that the term ‘civil society’ had fallen 

out of favour with the 18th National Congress of the Chinese Communist Party (CCP) (Qian, 

2012). Hu Jintao, General Secretary of the CCP from 2002 to 2012 and stark proponent of the 

Scientific Outlook on Development doctrine, had allowed civil organisations a limited degree 

of freedom to promote social stability and economic progress (Lam, 2020). Under Hu’s 

predecessor, Xi Jinping, the CCP forbade academics to even use the term ‘civil society’. 

Under the many tightly controlled regime of Xi’s social management, the NHRM and other 

social movements need to tread more carefully. However, the NHRM seems to have gained 

in prominence and media exposure after 2011. In 2013, for example, Phoenix TV, a 

multinational media organisation with overseas Chinese as their main audience, introduced 

Liu’s book Living as a naturalist to show that everyone can participate in natural history and 

gain personal enjoyment and enrichment (Qing, 2013). In 2016, Phoenix Weekly, sponsored 

by Phoenix TV and permitted by The Information Office of the State Council of the PRC, 

reported on Liu’s critique of modernisation. Zhang Dandan, the reporter, quoted Liu as 

saying that modern society with its emphasis on productivity, competitiveness, and power to 

manipulate nature, has deprived us of ‘inner feelings’ about nature. The NHRM, the article 

concluded, attempts to rebuild a more harmonious coexistence between humans and nature, 

thus creating the foundation of ecological civilisation (Zhang, 2016). 

We suggest that it is the dual or paradoxical nature of NHRM that allows it to persist in these 

more difficult political circumstances. The NRHM can be understood as a complement to the 

government of the PRC’s vision of ecological civilisation but also as an implicit critique. The 
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NRHM complements the government position by offering a way to direct the emerging 

interest in nature observation and environmental monitoring towards ecological civilisation 

goals. For this to happen, the philosophical roots of the NRHM needs explication, and the 

educational and ethical aspects of the NRHM must be implemented. Thus understood, the 

NHRM could connect the many local naturalist initiatives and the interests of the many 

nature enthusiasts in the PRC to the government’s goal of achieving ecological 

civilisation.The NHRM, however, has additional critical connotations. The NHRM 

challenges the universalist aspirations of quantitative and instrumental science and 

technology, and the idea, sometimes denigrated as a kind of scientism, that science and 

technology are the (only) solution to societal and environmental problems. The NHRM also 

challenges the authoritarian governance model implied by the government’s notion of 

ecological civilisation. According to the NHRM, ecological civilisation needs a changed 

mindset, not more governmental control. To develop deep emotional attachments to nature, 

people must be able to associate and communicate more freely. The NHRM essentially 

should be a civil movement based on voluntary engagement, aiming to direct both science 

and society towards ecological civilisation (Liu, 2016a; 2020). 
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Citizen science (CS) is an emerging field in 21st century China. Chinese CS mainly focuses 

on environmental and species monitoring. According to Danielle Brombal, Asian studies 

scholar, Chinese CS is highly instrumental and data-focused, i.e., used primarily to promote 

scientific research, but places little value on citizen scientists' social and emotional context. 

Brombal suggests a transformative change for Chinese CS, which aims for a radical change of 

individual cognitive and emotional attitudes, as well as collective norms. The end goal is the 

transition to sustainability or ecological civilisation for the entire of China. This paper discusses 

the potential of facilitating such transformative changes through the Natural History Revival 

Movement, an environmental movement in contemporary China, which proves to be consistent 

with Brombal's proposed transformation of Chinese CS as regards goals and approaches.  
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1. Introduction 

Citizen science (CS) is scientific research conducted by nonprofessional scientists/citizens to 

assist their needs and concern. CS flourished in Europe and North America and then gradually 

became popular in Asian countries. In this century, due to the unprecedented environmental 

crisis, CS also found the space to take root in China. 

Environmental monitoring projects are dominating Chinese CS. Air and water pollution 

monitoring projects have been most successful in terms of scientific impact and numbers of 

volunteers. The best practices included float Beijing (attach small pollution monitors to kites)[1], 

anti-incineration movements (citizens turn down the government's decision to build incineration 

plants near their communities)[2], and the black and smelly river program[3]. Citizens engaged 

CS on mobile apps, such as the Black and Smelly Waters app and Blue Map [4]. Public members 

also used social platforms to interact with environmental authorities about pollution issues[5].  

Some biodiversity CS projects focus on species monitoring and habitat protection. The 

former projects range from general plants (China Biodiversity Observing Network[6], Kunming 

Botanical Garden project[7]), birds[8] (birdwatching from Shan Shui's China Nature Watch 

program, the China Coastal Waterbird Count[9]) to specific species such as snow leopard[10] and 

black-and-white snub-nosed monkey[11]. The projects in the latter category include seagrass 

assessment for coastal habitats in Hainan[12] and "Ant Forest" afforestation programs in Gansu 

and Inner Mongolia[13]. 

2. Current CS in China 

As complements of the State's environmental monitor system, these CS cases have improved 

transparency and encouraged public participation in science. Authorities seem to have started to 

recognise the function of CS in generating environmental data (although without a single mention 

of the term 'CS' in official policy and regulation). They promised policy support, funding for 

building big data platforms, and international academic communication between the Chinese 

Ministry of Science and Technology and the Wilson Center in the US to set up more CS projects[14]. 

 

2.1 Are current Chinese CS practices good enough? 

Current research on Chinese CS primarily focuses on the solution and its efficiency for particular 

problems. Critical questions aimed at a broader discussion of CS objectives and practices, such 

as the development and strategy of Chinese CS, were rarely asked.  

Asian studies scholar Daniele Brombal is one exception[15]. Brombal found that NGOs played 

a crucial role in Chinese CS. Their basic strategy is to "fight with data (rather than slogans or 

poems)" to gain environmental information's accuracy, availability, transparency and 

accountability. So, they can challenge authorities on environmental administrative decisions. 

However, these NGOs must frame their requests in politically and scientifically consistent ways 

with China's authoritarian government, which adopts a technocratic attitude to instructing policies' 

methodology and practice[16]. Antagonistic topics, primarily when related to social aspects, are 

deliberately removed from public debate under the excuse of scientific inquiry and economic 

development[17]. 

Under these circumstances, NGOs could do nothing but stick to the "fight with data" strategy. 

When they generate and evaluate outcomes/data from a CS project, they are forced to use 

scientific metrics rather than other approaches to evaluating environmental issues based on ethics 

and emotions. According to Brombal and other authors, CS – environmental CS in particular – 

needs to connect to broader social and cultural issues[18], which is also implied by the ten CS 

principles published by the European Citizen Science Association, which are also available in 

Chinese.[19] Brombal is concerned that by focusing merely on data collection for the sake of 

science Chinese CS enforces the technocratic vision of progress that contributes to China's – and 

the World's – dramatic environmental emergency. The instrumental and contributory approach to 
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CS ignores more fundamental issues such as ecological awareness and participatory decision-

making that is part of the democratic essence of CS. 

Moreover, with an extensive focus on pollution monitoring, Chinese CS seems to lose its 

fostering of emotional responsiveness. The emotions citizen scientists experience would be 

mostly anxiety and fear for human safety, rather than pleasant and amazement from nature's 

wonder. In conclusion, Brombal summarised the current traits of Chinese CS as contributory, 

highly data-focused, and emotion value downgraded.  

 

2.2 What are the solutions? 

As a solution, Brombal proposes a transformative framework for Chinese CS. In this framework, 

CS should help citizens foster "knowledge-based ecological awareness" and encourage their 

"emotion responsiveness", which could much more strongly motivate citizens to engage with 

environmental issues. After gaining ecological awareness and emotional responsiveness, citizens 

would seek involvement institutionally and finally achieve a systemic change towards solid 

sustainability. 

There are two approaches to facilitate the formation of this framework. The first one is to 

launch more biodiversity CS projects. The wildlife citizen scientist community and their eco-

centric views have shown their potential to transform indigenous knowledge into conservation 

concern and action successfully[20]. Brombal mentions that Chinese birdwatchers aligned with 

scientists in 2015 to negotiate with the government on the decision to build the 2022 Winter 

Olympics alpine skiing track across the Songshan National Natural Reserve. She believes it 

proves how promising emotion responsiveness is in conservation behaviours was and could be in 

transforming Chinese CS. 

The second approach is situated at the cultural level. Due to the pursuit of modernisation and 

insistence on Marxism politically, the cultural core in contemporary China is highly 

anthropocentric with a "controlling and extractive attitude towards nature"[21]. However, another 

kind of harmonious cultural legacy has existed in China for a long time. It originated from Daoism 

(e.g., govern by doing nothing that goes against nature) and is part of the Confucian tradition (e.g., 

harmony between man and nature). It contains philosophies of respecting more-than-human 

entities and restraining excessive human interference. Brombal proposed that this cultural legacy 

should be activated to enrich Chinese CS with diversified cognitive and emotional values, so 

Chinese CS would have a chance to become something more than just "sending around human 

sensors to collect environmental quality data".  

3. The Natural History Revival Movement (NHRM) 

Natural history might help transform this CS framework in the way Brombal suggests. A natural 

history revival movement (NHRM) has emerged in contemporary Chinain the past decade. As an 

idea and a social movement, the NHRM draws on diverse approaches in philosophy, sociology, 

and science. It has reached a broad audience through publications and promoting 'living as a 

naturalist'[22]. 

 

3.1 What is NHRM? 

According to the NHRM, engaging with nature and apprehending its wonder is – or should be – 

the essence of natural history. According to one of its leading proponents, Liu Huaijie, a professor 

at Peking University, the NHRM has several pillars. It encourages people to achieve familiarity 

with nature and build up an emotional attachment to nature by learning to observe nature closely 

and remember the species name. It suggested more than one kind of scientific approach to nature 

and acknowledged that science would not solve all problems, especially environmental crises. 

Most importantly, the NHRM was striving to establish a movement through community 

engagement around natural history.  

The NHRM wish to build natural history societies that contribute to civic society and 

culture[23]. Natural history in history has proved its capability to do so. In nineteenth-century 
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Scotland, natural history as a collective pursuit was associated with local civic culture[24]. Natural 

history practice, such as fieldwork undertaken by local natural history societies, was a great 

approach to securing natural knowledge and promoting civic identity[25]. In nineteenth-century 

Germany, where the political freedoms were restricted, the appearance of large numbers of civic 

natural history societies (such as the Isis Society in Dresden) created a communal space for 

"liberal political dissent"[ 26 ]. The NHRM implied the wish to duplicate this exciting social 

development in China. 

 

3.2 What are the connections between CS and NHRM? 

Facilitating CS through natural history is not a new idea. Natural history values emotional 

involvement and anthropomorphises nature objects due to moral considerations. In CS, emotional 

engagement, such as love of nature, vital concern over certain species & environmental issues, 

and satisfaction with contributing to a science project, is essential for citizen scientists' continuous 

participation[27]. Natural history has been disappearing in the educational system since the last 

century[28], but CS could help by harvesting human resources & resources to contribute to natural 

history knowledge building. For example, biodiversity CS platforms, such as iNaturalist, 

FloraIncognita, Pl@nNet and Merlin Photo ID, built broad partnerships between citizen scientists 

and professional researchers, just like London Natural History Museum's nature project invited 

citizen scientists to help museum professionals transcribe 370,000 handwritten records[29].  

 

4. NHRM can help in enacting transformative changes in CS 

We can see remarkable similarities between Brombal's suggestions and NHRM. Firstly, both value 

historical practices. Brombal suggested reactivating the Chinese cultural legacy with a 

harmonious idea of the natural world. Meanwhile, one of NHRM's goals is to revive Chinese 

traditional natural history known for its holism philosophy. 

Secondly, both emphasise the importance of emotional value in studying nature. Brombal 

encouraged the development of more biodiversity CS projects because they help nurture citizens' 

emotional responsiveness. Liu Huajie and other proponents of NHRM argue that natural history 

leads to emotional embeddedness and feelings of being one with nature because it pays more 

attention to the wholeness of nature and man. By knowing and practising natural history, citizens 

could understand and experience civic rights & obligations and promote more profound and long-

term social change in China. 

At last, both agreed that "scientific" is not the only metric revealing truth because it would 

encourage an anthropocentric and technocratic vision of progress. Brombal believes the sole 

emphasis on science would make CS deviate from its democratic essence and strengthen the 

Chinese technocratic science system. The proponents of NHRM are also firmly against what they 

see as prevailing scientism in current Chinese science and society. They promote natural history 

as an alternative to the current system.  

The similar mindset and common pursuit mean the chance of an alliance between CS and 

natural history/NHRM in China. Liu Huajie once mentioned CS, acknowledging its contribution 

to biodiversity studies, environment protection, and nature education[30]. It should indicate that 

there are conceptual and practical grounds for uniting NHRM and CS in the kind of transformative 

change envisaged by Brombal.  

Conclusion 

This paper acknowledges that the suggested solutons remain in an idealized sphere, and more case 

studies and research-based evidence are needed to back up this claims made.  

In conclusion, this paper has investigated the connection between CS and the NHRM, 

concluding that the NHRM could significantly contribute to Brombal's idea of transformative 

change in Chinese CS. If bridging CS and the NHRM, individuals with a high-level emotional 
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response nurtured by the NHRM would more actively attend & experience CS and even 

collaborate with professionals in designing transformative CS. Subsequently, at the social level, 

the public would be empowered to care the nature with action, negotiate against improper 

environmental policies, and seek further civil and political rights. It may facilitate the institutional 

formation of civil society and the acceleration of participatory governance, or even the 

democratisation in China. 
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CONCLUSIONS AND PERSPECTIVES: 

THE FUTURE OF SCIENCE 

COMMUNICATION IN CHINA  

It is my hope that this project has adequately discussed and analysed the transition 

from science popularization to science communication in China. As described, a group 

of HPS scholars in China have challenged the top-down deficit model of science 

popularization and promoted the dialogue model of science communication by 

reassembling STS theory, SSK, and critical PUS in a Chinese context. This thesis 

concluded that the NHRM was expected to contribute to the establishment of civil 

society and ecological civilization; it is an ambiguous or even paradoxical movement, 

but one that continues to gain strength despite hostility to civil society on behalf of the 

current government. Although Chinese citizen science has been highly instrumental, 

data-focused, and ignored citizen's social and emotional context, natural history and the 

NHRM may potentially facilitate transformative changes in Chinese CS by 

emphasizing individual cognitive and emotional attitudes.  

The limitation of this project should also be noted here. Firstly, a descriptive 

analysis was conducted. The description attempted to present state-of-the-art Chinese 

science communication, including the HPS scholarship that dominates the research 

field, a social movement with natural history at its core, and citizen science, which 

leaves room for improvement. More qualitative analysis is warranted in the future. 

Secondly, the project's title references ‘the transition’ but comprises no formal 

discussion about the definition of the concept of ‘transition’ or what a ‘transition’ 

consists of. I mention only issues I have observed, and I believe that the contents of the 

three articles may potentially represent part of the ‘changes’ that have promoted this 

‘transition’ and the ‘outcome’ achieved through this ‘transition’. Thus, this project is 

more explorative than conclusive. If observed later, more cases may be added to the 

narrative of the ‘transition’.  

  

 

As accurately pointed out by Jean Baptiste Gouyon, associate professor in science 

communication at the University College of London and external examinator at my 

PhD mid-term exam, ‘all three domains intersect in a political dimension. Science 

communication is a means to diffuse values and beliefs to sustain or potentially unsettle 

the dominant social order, as science is associated with structures of power and 

domination. Natural history is about defining local cultures and identities in relation to 

local definitions of nature and natural order. Citizen science relates scientific inquiry to 

broader issues of participation and citizenship within the context of a reflection on the 

politics of democracy’. 
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Behind all the efforts expressed in science communication, natural history, and 

citizen science lies a common pursuit for the empowerment of citizens, the awakening 

of civic rights, and the establishment of civic culture and democratic society. In short, 

all these schools of thinking and activities seek the same goals in an international 

context. They are thus also expected to promote this exciting social development 

process in Chinese society, especially based on the educated Chinese middle class that 

has been growing since the beginning of this century.  

However, the government does not welcome building a ‘civil society and civic 

culture’. After 2010, these terms were heavily criticized by some high-level government 

officials. Since then, it has been forbidden to mention the terms in official policies and 

reports(Qian, 2012). Open discussions are restricted, so when talking about ‘civil 

society and civic culture’, media and intellectuals in China usually only imply them in 

an imprecise and tendentious way. Herein, the terms are used in a general manner in 

which civil society includes ‘elements such as freedom of speech, an independent 

judiciary, etc., that make up a democratic society’, whereas civic culture means more 

of ‘a belief in participation in civic duties’ (Verba & Almond, 2015).  

This project involved the discussion of political dimensions. However, it is difficult 

to describe further, in a political sense, the scholars mentioned in this project. As out of 

caution, they rarely elaborate (or mention at all) their specific political stance. 

Furthermore, in this context, any activity must frame itself in a form consistent with the 

government’s will and policy if it wishes to gain support from the current political and 

social establishment. For instance, the flawed Chinese citizen science discussed in the 

third article, and the NHRM, a movement that mainly developed its activities in 

academia and the educational system, aiming at contributing to the vision that everyone 

may understand and experience civic rights and obligations through practising natural 

history, has to shape itself in the funding application as an endeavour that assists China's 

environmental governing and construction of ecological civilization. 

In sum, the top-down deficit science popularization will not diminish in China 

owing to its tight link to science and, thus, its strong political attributes. Its methods 

and policies are currently dominant and will remain so in the foreseeable future.  

However, I also believe that dialogue-based science communication will keep 

developing and will coexist with science popularization for a long time. We know from 

this project that Chinese science communication has some impact on academia and the 

education system, at least on the part influenced by the scientific humanists and many 

other scholars who agree with them. Besides, citizen science has also been adopted in 

environmental and species monitoring; although it has flaws, it is always good to have 

seeds planted there.  

Moreover, Chinese science communication (SC) scholars have attempted to be 

consistent with international trends, and of course, they are also encouraged to publish 

in international journals by universities. Chinese SC was expected to be more concerned 

about hot global topics (such as GMOs, climate change, and new technology risks), 

conduct more empirical studies employing social research methodology (rather than 

desk studies listing thoughts and comments), and conduct more local studies based on 

Western SC theories and paradigms (L. Xu et al., 2015). In the past few years, we have 
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been happy to see some new studies in the Chinese SC area meet these expectations.  

Leng Yan and Zhai Yujia (Leng et al., 2021) studied misinformation and its cultural, 

social, and political implications during the COVID-19 pandemic in China. Guo 

Qiaozhe and Yao Nengzhi (Q. Guo et al., 2020) explored the roles of consumers’ risk 

and benefit perception and food information processes in predicting their acceptance of 

GM food. Guo Yue and Wei Yuming (Y. Guo & Wei, 2019) examined the effects of 

government communication on local acceptance of nuclear power in China. The authors 

of this latter study revealed that encouraging public participation was more effective in 

promoting public acceptance of nuclear power over a short period than popularizing the 

science using campaign-style enforcement. 

 The transition from science popularization to science communication in China has 

been underway for more than twenty years, and hopefully, it will continue in the future 

for many decades.  
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APPENDIX 

Reviewers and editors’ comments to the first paper 

Editors summary 

MAIN POINTS 

Here we mention some points which seem most important, though other points from 

reviewers’ comments may also warrant attention. 

 

** Guidelines: please ensure that the paper adheres to the guidelines for authors, 

including the structural and content requirements; otherwise we will ask for further 

revisions. https://www.tandf.co.uk/journals/authors/csac_edit_guidelines.pdf 

 

** Introduction: Both reviewers agreed that the broad topic addressed in the paper is 

worthwhile, both scholarly and societally. But they suggested that this needs 

significant work to draw out the connection more explicitly -- to current STS and 

other theory and to extant debates on science communication and regulation of 

emergent technologies. 

 

** Theory survey: There is no explicit connection to theoretical debates within STS 

(e.g. on deficit model science communication). This omission was flagged by both 

reviewers (see below). This is a particular issue for SaC, which requires a paper be 

situated very clearly within current STS theory and debates. 

 

** Empirical Analysis: While both reviewers thought that the methodology was sound 

and the results interesting, they both also asked for a great development of analysis 

(rather than just descriptive recounting). 

 

PROCEDURE 

Revisions must follow the SaC editorial guidelines for authors, especially the 

conceptual and structural points on the first page. Revisions that significantly diverge 

from the guidelines will be returned to the author. 

 

Once we have received your revised paper, we will send it out for review again and 

we may ask you to do further revisions before final acceptance. Please be aware that 

this is not unusual for submissions to SaC. 

 

Please include a letter detailing major changes you have made (or have not made), 

especially in relation to referees' comments, when submitting your revised paper. 

Please submit TWO versions: one ‘untracked’ version as the Main Document and a 

‘tracked’ version as a Supplemental File. 

 



We look forward to receiving the revised paper. 

Referee(s)' Comments to Author: 

Referee: 1 

 

Comments to the Author 

I very much enjoyed reading this manuscript, which gives an interesting and 

accessible description of recent debates in Chinese science communication and the 

role that SSK-inspired scholars have played in this. However, I do not think it meets 

the criteria for a research article, and therefore cannot recommend publication in this 

form. Put bluntly, it is unclear where the original research is: there are no research 

questions, no engagement with current STS theory, debates, or concepts, and no 

systematic analysis or concept-building. Given the interest of the case, and its 

resonance with recent discussion of postcolonial STS, I would suggest the authors 

revise their work either as a commentary, practice discussion, or similar (i.e., not as an 

original research article), or that they reconsider how to engage with the case through 

an analytical rather than descriptive approach. (One inspiration for doing so might be 

the work of Law and Lin, which considers how to 'think' STS through non-western 

concepts and meanings.) To create a research article will, in my view, involve an 

entirely different framing and consideration of their material. I wish them all the best 

with developing their work further. 

 

Law, John, and Wen-yuan Lin. 2017. ‘Provincializing STS: Postcoloniality, Symmetry, 

and Method’. East Asian Science, Technology and Society 11 (2): 211–27. 

https://doi.org/10.1215/18752160-3823859. 

 

Referee: 2 

 

Comments to the Author 

This clearly written and engaging manuscript provides an overview of the key people 

and initiatives involved in critical science communication movement in China, 

situated in the context of the national government's emphasis on (and even regulatory 

commitment to)  science popularization. While I very much enjoyed reading the 

manuscript, I do not believe that it is yet ready for publication. 

 

My main concern lies with where the article is situated viz existing STS literature on 

public deficits and what what the key contribution is to ongoing debates about science 

communication (in China and elsewhere). For instance, the explicit legislation of 

science popularization in China provides a unique context for critical science 

communication efforts.  Does this political and regulatory context pose unique 

challenges and opportunities for STS-inspired scholars? Does this particular case 

provide transferable lessons for scholars working in other regions? 

 

Some attention could also be given to methodology underpinning this analysis, in 

order to situate the work within existing research. In other words, what are these 



observations based on (e,g, structured review of literature, interviews with key actors, 

participatory forms of inquiry?). 

The paper could also include a discussion about the significance of the research (i.e. 

why is this particular account of science communication / scientism in China is 

significant at this time), and how this particular account advances our collective 

understanding of science popularization and the roles played by the state and critical 

academics. In other words, what is new about this paper compared with existing 

analysis of science popularization in China (e.g. Wu 2009, Ren et al, 2012). 

Structurally, this might be accomplished through better alignment with the criteria set 

forth by the journal (e.g. pose a question in the introduction that is answered in the 

conclusion). 

 

Our response to the comments 

Dear Editor 

 

Thank you for the opportunity to resubmit our manuscript about scientific humanism 

and the critical school of science communication in contemporary China (Manuscript 

ID CSAC-2022-0005). We want to thank you and the two reviewers for your 

constructive feedback on the first version of the manuscript.  

 

In response to your feedback we have made significant changes to the original 

manuscript. We have followed closely the recommendations from the editors. This is 

what we have done: 

 

** Guidelines: We have changed the structure of our paper so that it follows more 

closely the SaC editorial guidelines for authors. We have expanded the introduction, 

used more subheadings, and minimized the length of sentences and paragraphs. 

 

** Introduction: The expanded introduction connects our publicly important issue - 

the contestation of science-popularization policies in China - to extant debates in 

China about science-popularization vs. science-communication and to current STS 

debates about the import of STS-related theory to non-Western settings. The 

introduction includes three general questions that are all answered in the conclusion. 

 

** Theory survey: We have included a new section on the manuscript's analytical 

framework. In this section, we discuss exchanges between STS scholars about the role 

of STS theory in postcolonial (East Asian) contexts (as suggested by reviewer 1). We 

find particularly useful Ruey-Lin's (2017; 2012) notion of the "assemblage strategy" 

that have been adopted by East Asian STS scholars as they appropriate STS theory to 

make it useful for understanding (and changing) technoscience in East Asian settings. 

This is precisely what the scientific humanists did when they established the critical 

school of science communication. In their scientific humanism, they combined ideas 

from Western STS (the sociology of scientific knowledge and critical public 



understanding of science) with Chinese versions of humanism and (anti-)scientism. 

They then used this assemblage as an intellectual foundation for their interventions in 

public debates about science popularization and technoscientific controversies.  

 

** Empirical analysis: We have expanded our empirical sections to include explicit 

references to STS theory and the assemblage strategy implied by the theoretical 

framework. We have also strengthened our analytic perspectives in the conclusion, 

where we answer our research questions and summarize the usefulness of our analytic 

perspectives on our case. 

 

Response to reviewer 2's additional comments: We have included a short section on 

methodology. We have included a discussion of the significance of the case and how it 

may illuminate the role of academics vs. the state in China. We have also made clear 

what is new about our work (namely analyzing the STS-Chinese theory assemblage) 

compared to existing analyses.  

 

Sincerely, 

Siyu Fu and Kristian H. Nielsen 
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