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Recent scholarship on global history (e.g., Pomen2800; Bin Wong 1997) has
criticised the Eurocentric portrait (e.g., Land@88) of the long-term backwardness
of ‘the East? For more than a millennium, China had been moomemically
advanced than Europe with periodic ‘efflorescencespecially in the Tang
(618-907AD) and Song (960-1279AD) dynasties. Theagdivergence’ only
occurred later, around 1800. In the field of sceeand technology, the work of
Needham has also shown that China had been ah&adaye before 1500. It may
well be that a climacteric in the generation arftudion of ‘useful and reliable
knowledge’ (URK) occurred in the Ming dynasty (138844AD), and the shift in the
locus of the generation and application of URK rhaycrucial to the reason and
timing of the subsequent ‘great divergence’. Ifgehaps the reasons for the
divergence of the development paths between Chiddarope were not simply a
matter of ‘luck’, as the revisionists have in faogjued. However, discussions of URK

are currently missing in ‘the great divergence’ateb

URK: definition and criteria from the European perspective
URK is often regarded as amorphous and hard touneasmpared with economic
factors such as labour inputs and incomes. Indael ef the words ‘useful’,

‘reliable’ and ‘knowledge’ needs further clarifigat.® It is also difficult to define the

1 In our URKEW (Useful and Reliable Knowledge in tBast and the West) group workshop in
mid-April 2010 at Cambridge, we explored five issu®Jseful and Reliable Knowledge’ (hereinafter
URK), elites, institutions for higher educationlatéons between science and technology, and
comparisons in global history. In my paper, | tréfoe Chinese conception and understanding of useful
knowledge historically through examining the conitets between useful knowledge and science and
technology, the institutions, and the roles ofdlites in the Chinese context. | thank Professatsi¢k
O’Brien and Mark Elvin and Dr Kent Deng for readitidgs preliminary draft. The paper is not for
citation in its present incomplete form.

2 Neither ‘the East’ nor ‘the West’ is a homogeneasity. In this paper, ‘the East’ refers to China,
Japan, India and Isladom. ‘The West' refers to Rar@specially Western Europe.

® For example, in a discussion with Professor MavkrEon 17" March 2010 at the LSE, where he
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scope of URK, and indeed it is often simply equatéti science and technology. Joel
Mokyr’s work has been path-breaking by showingdiose linkage between URK
and economic progress -- useful knowledge is ttesvkedge that could promote
economic growth. Going beyond science and techyplgkyr’s approach has
stressed the roles played by culture and institgtia the generation and diffusion of
URK. For example, Mokyr argues that technologyeistemological in nature’, and
‘technology change should be regarded properlyset ahange in our knowledge’
(1990: 276). Flows of Knowledge are influenced fstitutions and incentive
structure$ (1990: 277-302). For Mokyr ‘useful knowledge’ isdwledge that deals
with natural phenomena that potentially lend thdwesetomanipulation and

includes artefacts, materials, energy, and liviappgs’ (2002: 3, italicised emphasis
added). He excludes from URK knowledge associaiddtive human mind and
social institutions. This kind of knowledge is m&cessarily ‘true’, but it is (close to)
practical (2002:2; see also Gaukroger, 2006: 36hig recent work ‘The Enlightened
Economy’ Mokyr extended one of his several defom$ of ‘useful knowledge’ to

include ‘social relations’ such as trust and autid009: 12).

To facilitate our comparison of the differenceshia generation and diffusion of URK
between China and Europe, it would be helpful ifogald be more specific about
imprecise words such as ‘useful’ and ‘reliable’dgrveloping some criteria for their
content. Mokry (2009), for example, gives thre¢ecra concerning useful knowledge
generated by the Baconian program, namely, knowldalgt is ‘cumulative,
consensual and contestable’ (p. 42). URK from thepean point of view should be:
contestablgthe knowledge is subject to adversarial practicsyutation, criticism

and competition); accessibldthe public can get access to knowledge, and dost o

access should be gradually reducé@nsmissiblgindividual efforts could be

raised his doubts about the concept of ‘useful’ taadight that it was a dangerous criterion. He
suggested using ‘realistic’ instead of ‘useful’ areproduceable’ instead of ‘reliable’. From the
perspective of economic history, useful and reéiddsiowledge should have economic utility or
potential commercial utility. ‘Useful’ thus meansmamercially saleable.

* See e.g., North and Thomas (1973); Jones (2002).

® For example, publishing in scientific journalscsirthe time of Newton has been a typical activity o
competition and establishing the priority in theeaarch field.
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transformed into collaboration, and knowledge cdaddgassed on from generation to
generation and therefore a collective enterprisednomically motivatefivith
commercial incentives and the belief that such Kedge may enhance efficiency and
economic profits). Generally speaking, the genenatif the stock of useful
knowledge should be linked quite well with the effee diffusion and utilisation of
such knowledge. But we may ask: what constitutedull&nowledge in the context of

traditional China?

URK: the European criteria and the Chinese context

Scholars (especially those working in the fieldhisttory of science) often equate
URK with science and technology. So, let us stétt @& brief review of the
discussions on Chinese science and technology.dtves Joseph Needham’s
voluminous work demonstrating that Chinese sciemoktechnology were ahead of
Europe before 1500 narratives that assumed the superiority of Westeience and
technology look dated. Instead, concern has beentdd to ‘Chinese sciences’.
Needham argued that although there had been ‘praxstience’ in ancient China and
Greece, ‘modern science’ originated in ‘the WeStijnese science has contributed
significantly to what he called ‘universal scienddathan Sivin disagreed with
Needham'’s approach, which amalgamated sciencesahddlogy, and argued that
Chinese superiority in technology should not beageg with a more advanced state
of Chinese science. Science and technology shautcehted separately. Technology
was produced by craftsmen, and science was therpeesf a minority of educated
people (Sivin, 1982). Sivin’s work has been devetbpy Elman. The latter argued
that there were longstanding Chinese interestsamatural world, especially in the
fields of astronomy, geography, mathematics, andiciree and that the native
Chinese sciences continued to evolve from tH&taghe early twentieth century
under the influence of the Jesuits and Protestassiomaries (Elman, 2005, 2006).

The Chinese produced ‘modern science’ ‘on their tavms’. But EIman does not

® Needham argued that ‘between the first centur@.Band the fifteenth century A.D., Chinese
civilization was much more efficient than occiddmteapplying human natural knowledge to practical
human needs’ (1969: 190).



really give an answer to the puzzle -- if the depetent of Chinese science
proceeded at the same, or even a higher levebastlEurope in the period
1400-1800, why an Industrial Revolution did notdgiface in China, and why did a
great divergence occur ca. 1800? Moreover, if veessthe state of science and
technology in traditional China in terms of the@ria mentioned above, we will see

that science and technology in China do not meestandards developed in Europe.

First, most Chinese scientific discoveries and netdgical innovations were not
‘contestable’. Secondly, in traditional China theems to be less effective conduits
through which scientific discoveries could be tfansed into technological
innovations. Throughout Chinese history, there wea@y examples of scientific
discoveries, but few were economically motivate@mplied to technological
improvements. As Eric Jones has argued, ‘Chinegergence reaffirms that the nexus
between scientific discovery and technical advamag really quite weak’, and in his
view China lacks ‘a sharp-edged experimental agbrad the type that really may
lead to better technologies’(1988: 75). Thirdly andst importantly, China lacked
institutions to promote the transfer of science &athnology from generation to
generation. Even Needham himself admitted thaetthwre barriers to the
development of Chinese science such as the Confapjroach to nature, the lack of
an autonomous merchant class, and the entrenclohtér@ Ming bureaucracy. Elvin
(1973: 315) argued that the power within societt thight encourage creativity and
innovation was in the hands of conservative bunedsicMokyr (1990: 233-236; 2002:
223) has pointed out that the state played an itapbrole in the generation and
diffusion of innovations in China before 1400, hesmathe landed gentry and
educated elites were not interested in these rsattdren the support from the
government withdrew, there was no replacement la@dinovations declined. There
was a huge gap between firepositionalknowledge embodied in educated elites and

craftsmen withprescriptiveknowledge’ Qian (1985) argued that China rarely

" Compare the European situation. In Europe, engin@esentors and merchants seldom belonged to
the ruling class, and the situation was more ar $&wilar to China. But the landed aristocracy ruiid
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provided the necessary ‘software’ (that is, pdditicleological conditions) to sustain
intellectual creativity and innovation and cultupdliralism, even though examples of
‘hardware’ (e.qg., paper, printing, gunpowder, arebmetic compass) appeared much
earlier in China than Europe. Qian used the ten@rtia’ to describe the

non-development of Chinese sciefice.

Furthermore, let us probe a little more into thguanent that China had developed its
own ‘modern science’. The idea that China had agpeal its own ‘modern science’
since the seventeenth century is often focuseti®@Chinese ‘investigation of things’
(gewu #4). This linkage was drawn by the Jesuits betwgmmuand European
higher learningscientid at the beginning of the seventeenth century (E|r2885: 4).
But if this linkage existed, it is then hard to &ip why certain Western knowledge
such as medicine, anatomy or physiology, mechabatany, agriculture or
architecture were seldom transferred by the Jegui@hina. One possible reason is
that there was hardly any demand in China for ttuesfer of certain kinds of
knowledge. This indicates that the linkage may ligegveak, partly because of the
ambiguity of the meaning @fewu More importantly, this linkage ignores the custiur
and institutional foundations (neglecting differimigws on nature and its relations
with humans) ocientiain Europe andjewuin China. The European system of
knowledge was shaped by the interactions betweeist@nity and science:
‘Christianity set the agenda for natural philosophynany respects and projected it
forward in a way quite different from that of antpher scientific culture’ (Gaukroger,

2006: 3)X°

resist new technology, as their interests werehaaned. See Mokyr (1990: 236-258). See also Qian
(1985: 105).

 On discussion of a paradox for China between dgveént and stagnation, see Deng (1999).

° The earliest uses of the Lasinientiain more or less the sense of ‘science’ go badéasat to the

12th century with various adjectives including ‘exinental’, ‘natural’, ‘practical’, and ‘seculaiSee
Latham (1965: 424). Thanks to Professor Mark Efeindrawing my attention to this reference.

19 Gaukroger summarises some Weberian approachtess the ‘differences’: the bureaucratic
structure of Chinese society, adherence to tragitendency of self-effacement and avoidance of
contentiousness, lack of adversarial model andaratp entities (Gaukroger, 2006: 33-34). But
Gaukroger (2006: 35) does not think that thesdh@&ore issues to explain the rise of a scientific
culture in the West. He argues that ‘if we confing attention to two issues—the existence of araéut
space for enquiry, and the role of an adversautilie—we can glimpse the extent of the challenge’.

5



In Europe Aristotelianism was incorporated by Ciarsity and was extended to
cosmological inquiries -- so that its students waing the God’s work in exploring
and potentially manipulating the natufeBut in China religion could not play the
same role as Christianity, and in many respectdu€a@nism is not a religion at all.
Chinese philosophy draws close to ethics. AlthoGghfucianism absorbed certain
elements of Daoism and Buddhism in the early stdggs development, it eventually
became secular. Therefore in China there was niwaguat to the philosophy of
science as found in the European context. Siviasrioted the diversity of
knowledge in China, although he has labelled varfoums of knowledge as

‘sciences’:

In China there was no single structure of ratidmaiwledge that incorporated all the
sciences. Knowing was an activity in which theaaéil operations of the intellect were
not sharply disconnected from what we would cdllition, imagination, illumination,
ecstasy, aesthetic perception, ethical commitnogrgensuous experience. The various
sciences, unlike those of Europe, were neitheusiscribed by the philosophies of their
time nor subordinated to theology (which did nasei East Asia) ....There is an
obvious contrast with the educational institutiohg&urope, from Plato’s Academy and
Aristotle’s Lyceum to the medieval and early modeniversities, in which the natural
sciences were kept subordinate to philoso8ivin, 1990: 169).

Thus, within the Chinese system, there must haea deserse forms of useful
knowledge. For example, for the Chinese elitesyhedge that could be considered
useful and practical should concern good ordepolutions to social problems such as
agriculture, military issues, and medicine). Masgful inventions were not diffused
and were soon lost or forgotten. There was a ctgabatweelknowledge held by the
elites and the knowledge held by technicians, sma#in and common people. To
borrow Professor Mark Elvin’s metaphor of ‘brancraesl ‘trunks’ of the tree to
describe the system of useful knowledge, if intéllal culture is the tree, ‘science’,

‘technology’ and other forms of useful knowledge bBranches growing off the same

1 See e.g., Stark (2003), especially chapter Twal'€blandiwork: The Religious Origins of Science’,
pp. 121-200.



cultural trunk rather than separate tr€esdoreover, there is a hierarchy of the
‘branches’. Some branches were growing higher tha@ance’ and technology. Our
task is to identify: what is the ‘cultural trunkhd what are the ‘higher branches’ than

science and technology?

Mokyr’s definition looks useful for an analysistbie importance of knowledge to the
economic and industrial development of Europe.ttor URK helped created the
material culture and paved the way for the Firdubtrial Revolution, especially in
Britain from 1700 to 1850. But Mokyr’s definitiorf aseful knowledge (setting aside
human mind and social institutions) may be tooowario comprehend useful
knowledge as conceived, valued and embraced bletab-elites in pre-modern
China. They saw governance, education and the rrareformation of both
individuals and society as the priority for theacgety and empire. What constituted
the most useful knowledge in the thought of then€beé top-level elites may be
fundamentally different from that of their Europeaounterparts -- the Confucian
elites characterised such knowledgexas gi zhi ping (155516 °F) namely,
self-cultivation, family management, national adistiration and the maintenance of
the whole social ordéf Thus an examination of useful knowledge in tradil

China should also include discussions of law, sttcireaucracy, and organisation of

society. | will come back to this point shortly.

Thus a wholistic conception of URK is not universals depended upon or
embedded in its cultural and institutional conte¥¥e need to think: in China was
there a kind of knowledge embodied the potentid¢aal elites to think systematically
and persistently about the nature of the naturaldraand ways of manipulating?

More importantly, we may ask questions: what facttecide whether knowledge was

12 Elvin (2004: 56: ‘..we have also to consider whether ‘science’ anchiietogy’ in this age
[1600-1800] were more like branches growing off shene cultural trunk than separate trees’.

13 Knowledge on good governance is uniquely Chingsedi zhi ping. This was determined by
China’s non-feudal tradition. Under European-Japarfeudalism, there was no special need for good
governance. China was an empire, run by bureaugratsristocrats) who had no ‘birth right’ to rule
So, good governance was vital for them to holcceffiThanks to Dr Kent Deng for raising this point.
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‘useful’ or whether certain kind of knowledge waene useful than others and
therefore got diffused more easily? We need toidenshe cultural and institutional
factors behind the generation and diffusion of URWill examine the questions
above through an analysis of the institutions ajliler forms of education’ and the
roles of the elites in the context of traditionddida. Specifically, | will trace the
historical origins of gewu zhizhiand jingshi zhiyong’as other traditional Chinese

forms of useful knowledge that transcend sciencetachnology.

‘Useful knowledge’ in China: the institutional context

Since the cosmological and intellectual sphereotiem considered amorphous and
intangible to comprehend, we need to approachitferehces between China and
Europe by constructing some ‘comparative engiriastitutions come to mind,
because useful knowledge is embedded in or clostdyed to formal (or informal)
institutions such as universities, academies, ndsvof intellectuals, libraries,
markets, the legal systems, notion of trust, @etiety, the publishing industry and
the trade of books etc. Such observable institstmovide spatial and social sites for
the generation and diffusion of useful knowledgéhus | will now focus on the
educational system as it operated in traditionah&HhThis is an important
institutional dimension within which to examine tkiad of knowledge and the

manner in which was generated, shared, accessetifarstd.

In traditional China, educatiofigo #{) was closely linked to governancehéng i)
Education and governance complemented each otthecalion was established to
sustain an ideal social order. Governance didusitjpean governmental
administration, but more importantly, it embodieoh&sion of ‘rectifying thought and
regulating conduct’ (Liu, 1988: 37-38). To fulfiieé purpose of governance, education
was not limited to teaching and schooling, but me@aore broadly ‘instilling and

perpetuating a moral standard of social order’ ([L@88: 38). Moreover, education

14 See Inkster (2006).



helped ‘transforming’lfua 1t) as shown in the compoujjido-hua(educating and
transforming Z(1t.) (Liu, 1988: 38). Therefore, as Liu summarisede ‘tdeal of
Confucianism as it evolved through the centuries tedulfil all these
functions--governing, educating, improving, and&f@rming individuals, society,
and rulers’ (1988: 38). The conception of usefudwledge in pre-modern China is
thus closely related to how to govern, educateteangsform both individuals and

society.

The oldest form of higher education in traditio@dlina could be traced back to the
Xi Zhou (Western Zhou) (1046-771BC), the ‘feudaid of China. Schools were
mainly established for the nobility in the capwéthe Zhou. The curricula were
consisted of the ‘six artsligyi /~2): li (ritual £L), yue(music k), she(archeryif}),
yu (charioteeringdill), shu(literacy and calligraphyi’) andshu(mathematicg¥). But
unlike the ‘seven liberal arts’ in Europe, the learning of ‘six arts’ did not lead
more specialised studies. The schools for the phiere publicly run and were
called official schoolsguanxue  2%). The decline of the central control and the
emergence of ‘a hundred schools’ made the Dong ZBastern Zhou) (770-256BC)
the most intellectually creative period in tradit@ China. Among these schools were
Confucianism, Daoism, Mohism (which contributeddohnological development),
and Legalism. Confucius and his disciples actiesltablished private schools, and
other groups also set up teaching institutith§he Han Dynasty (202BC-AD220)
abolished a hundred schools of thought includindnigim and worshiped
Confucianism. While private schools were maintajribd official Imperial
University taixue X%%) was set up. The classics became the core ofitiewum,
but music, ritual, and archery were still includ&te Directorate of Educatiogyozi
jian [E-11%) was established in the Sui (581-618AD) and T&ig{907AD)
dynasties, and performed the functions as botldanation administration authority

and a higher education institution. The Imperialvgrsity was administered by the

15 Grammar, rhetoric, logic, arithmetic, astronomysin, and geometry.
16 See also Randall Collins (1998: 142-146).



Directorate of Educatiolf. Large-scale private academisifyuan3[) emerged

in late Tang and flourished under the S&h@hey approached the prominence in the
Southern Song (1127-1279AD). The Ming banned peigatademies many times. In
Qing times private academies were gradually inc@ieal into public schools. Along
with the process of the institutionalisation ofictil schools and private academies,
the civil service examination system emerged utiteSui, was developed in the
Tang, institutionalised in the Song and was onlglished in 1905. Therefore, in
order to understand ‘higher forms of educatiortraditional China, we need to study
public schooling (including the Imperial Universitiie Directorate of Education,
various specialised schools and local schoolsyapischooling and the civil service
examination system, especially the curriculum shifhich show the transformations

in the classification of knowledge in these ingidns.

The Tang was a time when the dominance of the mald&istocracy of China came
to an end. The Northern Song (960-1127AD) markedide of meritocracy by the
continuing development in the civil service exanimasystem and bureaucratic
government. The Southern Song (1127-1279AD) alserdes special examination as
it is the period in which Neo-Confucianism becanmwerful school of thought.
Neo-Confucianism is often called the ‘Cheng-Zhuosdh Cheng refers to the Cheng
brothers -- Cheng Yifglii 1033-1107) and Cheng Haf:gil 1032-1085), northern
Song intellectual ‘pioneers’, while Zhu refers touwzXi (4% 1130-1200)° a
southern Song synthesiser of thought. The scope@{Confucianism is a matter of
some debate. This study adopts the more narrowitlefi, that is, neo-Confucianism
which refers to Zhu Xi school of thought, lotue 2%, also known as the school of

principles. Generally speakiniy,refers to the principles that give all things tHemm.

7 But in the Northern Song 960-1127AD, the Directeraf Education was established before the
Imperial University.

18 On private academies, see e.g., Grimm (1977).

¥ There are debates over Zhu Xis historic role,see, Qian (1985: 117-118). Joseph Needham
thought highly of the role played by Zhu Xi. Needhaompared Zhu Xi with Leonardo da Vingihe
Great Titration p. 149) and even regarded Zhu Xi as a Chineswalgat to Thomas Aquinad\(thin
the Four Seasl969, 66). For other scholars, Zhu Xi's marksréteogression of Chinese intellectual
creativity. See e.g, (Hartwell, 1971).
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But, again, there are differing understandingefdoncept ofi #.° Lixuewas

also calleddaoxue i~ (the school of ‘the Way’) in the Northern dynasfyao &
originates from Daoisnd@ojia &%), and its definition is fluid> To search for the

li, a Confucian needs to examine himself inwardlthsd he could further understand
the outside world. Therefore, in the concepli ohs Nakayama (1973: 40) has argued,
‘moral issues and the law of nature remained uedfitiated; thus it played an
inhibitory role in the development of the modernmyved thinking'. Li or tianli (<2

the principles of universal heaven/heavenly prilespis thus not just a purely

philosophical, abstract, and metaphysical systeninisludes moral, social and

political concerns.

The Song was a most developed bureaucratic statat pursued a policy of treating
its bureaucrats well (Liu, 1988: 90). Officials wdrained and selected by means of a
system of civil service examinations. The methodedéction was reformed in the
Northern Song when the anonymous examination ptoesdvere introduced in order
to promote fairness and suppression of ‘nepotiarseiecting officials. However, the
new procedures were criticised by Confucians fdrtaking virtue into account. The
critics argued that morality was ignored by studexs they set their sights on
examination success rather than pursuing ‘the \(@lyaffee, 1995: 17). While the
Northern Song reformers advocated an empire-wibeasysterff but were
disappointed by the misconduct of the student$ydneg a tendency to cheat in the
exams. In contrast, southern Song Neo-Confuciamhasised self-cultivation and
argued for a clear separation between educatioresaaiinations (Chaffee, 1995: 17).
The teaching of Neo-Confucianism was through lestudialogues and discussions,
and private teaching (especially in private aca@sinivhich proliferated in the

Southern Song, with an emphasis on self-cultivatather than preparation for the

% See Qian (1985: 117).

2L Confucianism is not exclusive to other groupshoilight and ideas, rather it had acquired ‘a host of
eclectic components’ that are practical and actépidiu, 1988: 39). Many elements of Buddhism
and Taoism were absorbed by Confucianism.

22 n the late Northern Song, governmental schoalsaspto most prefectures and counties and
education was made more accessible. Landholdingrendevelopment commerce provided the
economic base for an increase in governmental $eh®ee Chaffee (1995: 16).
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exams? The teaching of Neo-Confucianism lacked formabaigation, instead, a
proper curriculum was set out by a good mastetisgairom the Confucian classics
of the ‘Four Books’gishu [/ 3) -- theGreat Learning(daxue ‘K %%), the Analectsof
Confuciansl(nyu i£1#%), and theMencius(i#: ), Centrality and Commonality
(zhongyongJ#) (Liu, 1988: 138-139%* Nevertheless, Neo-Confucianism was
eventually incorporated into the state orthodoxg tlrus become a rigid doctrine,
especially under the Ming (1368-1644AD). Taken thge as Chaffee (1995: 142)
argues, ‘the cultural unity created, in large playtschools and examinations was an
important contributing factor to tholitical unity of late imperial China’.

Nevertheless, that unity was one in which ‘the rharal natural realms were merged

(1995: 19).

In terms of curriculum provided by the public sclsoand especially for the purposes
of the exams, there were differing views aboutrélative value of ‘specialised
expertise’ and ‘general education’, especially bigithe Song. In the Tang, the
mainstay of the examination content was to be fiedlas ‘metropolitan graduates’
(jinshi ke #t1-F#}) which involved extensive study of the classiastfe purpose of
choosing officials, but the curriculum also inclddearious specialised subjects such
as legal knowledgeningfa #17%) as well as mathematicsuanxue %) and
medicine yixuelx2%). However during the Song, specialised subjects wigtually
abolished (Song and Wang, 1999: 312, 429). Amoegldbates over a curriculum for
higher education there were two major schools ofight -- Wang Anshi's € % f1
1021-10863° utilitarianism and the school of the principled ey Zhu Xi. The

reforms of Wang Anshi in the Northern Song empleskes detailed knowledge of

% However, we will see in my proposed later chapiieas although private academies were initially
established in rural areas, the locus was gradshlffed to urban areas. Private academies weoe als
incorporated by official schools, and the aim @afcfeing and learning was for the preparation oestat
examinations.

%4 They are all Confucian classics. Zhu Xi took @eat Learningand theCentrality and
Commonalityout of theBook of Ritesand combined them with thenalects of Confuciarsnd the
Menciusas the ‘Four Books'. Zhu Xi suggested that thelgtshould start fronthe Great Learning

and then follow the orders of taalects of ConfuciansheMenciusand theCentrality and
Commonality

% Wang Anshi (1021-1086), chief councillor and refier in the Northern Song dynasty
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institutions and economics. Practical subjects sisclaw, military affairs, and
medicine and a little later, mathematics, were dddehe examinations. But Wang’s
reforms failed, and the generalist approach toicuitrm setting prevailed, putting
more weight on morality (Chaffee, 1995: 19). Thericulum underwent important
changes with the rise of Neo-Confucianism (thathis,school of principles). The
generalist style curriculum created ‘uniformity’tramly in subjects to be learned but
also in modes of thought, for example, the attisuidevard authority such as classical
texts. The Song educational system became a madidle institutional foundations
for systems for the Yuan, Ming and Qing dynasti&s.example, in the Yuan dynasty
(1271-1368AD), the regulations for the civil seeviexamination in 1313 decreed that
the answers to the Four Books were to follow thmentaries by Zhu XiSishu
Jizhu(PY 47+ Collected Annotations of the Four Books) (writtgnZihu Xi) thus
became the official reference for the candidatemtgthe civil service examination.

In the Ming, Zhu Xi’s version of Neo-Confucianisnasvestablished as the orthodoxy
by Ming emperors. Furthermore, all candidates lbaalrite their examined essays by

following a rigid structure—the eight-part essaygu wen /\ I ).

Different levels of Useful knowledge: the role oftte elites

Mokyr argued that ‘for better or for worse, thetbrg of the growth of useful
knowledge is the history of an elite: the numbep@bple who augmented the sets of
prepositional and prescriptive knowledge is sn{@002: 291). Elites are important as
they are the agents who either promote or restn@mgeneration and diffusion of
useful knowledge. In traditional China, the people could be characterised as
members of an ‘elite’ are very diverse. Their statias closely related to the levels of
education they had received and their successamimations’® ‘Elites’ may include
literati and gentryghi -1:), although there are no clear boundaries betweemo?’
Literati mastered classical studies and held kndgéeof lineage ritual. They were

land-holding but did not necessarily hold offigualsitions. Gentry enjoyed a

% Elites were also engaged in other diverse aawiticluded poetry composition, art appreciation,
philanthropy, the patronage of intellectual netvgook associations and local governance.
27 On the literati or the gentrglti), see e.g., Deng (1993: 18-28).
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Confucian education in the classics but also heldgr as governmental officials at
local and central levels usually through passing service examinations or upon by
way of recommendations from senior officials. Astswentry (also called
scholar-officials) constituted the ruling classrfiaih, 2005: xxi; Liu, 1988: 14). There
were no clear boundaries between literati and geptit their social and cultural
status was depended on whether they passed thearvice examinations. From the
Sui onwards, civil service examinations were grélguategrated into the elite
culture. Although holding land secured the finahs@urces and paved the way for
the preparation of examines, it did not carry s weight in access to political
power, higher social status and prestige of legr(iuiu, 1998: 15). As gentry elites
were both scholars and officials, their intelle¢tarad political activities were
intertwined (Liu, 1998: 15). This also gives risetthie question on the definition of
‘intellectuals’ within the elite group. An intellaal had acquired a record of a both
outstanding scholarship and a governmental postcéticern for universal values of
the state and society could exert profound inflesnan trends in thoughts and public

affairs (Liu, 1988: 15).

There was, moreover, a hierarchy within the elifes.example, if we consider literati
without official appointments as being the lowestiss group and the gentry as being
an intermediate level in the group, then intellatgwere the top-rank of the elites.
Although different groups of elites all played inm@mt roles in education and acted
as controllers and mediums for the transfer of Kedge?® they might prefer and
promote different forms of knowledge. For examghey often placed more weight
on statecraft, while their emphasis on univershlesoften led them to downplay the
specification in academic learning. They accordirggid attention to agriculture,
military affairs, medicine as well as mathematiod astronomy. Thus there was a
hierarchy of knowledge in traditional China whialr@sponded to the hierarchy
within the status of elites. Different forms of kmedge did not however necessarily

exclude each other, because they were producelbeatgd under an overarching

% gee e.g., Deng (1993).
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institutional framework as discussed in SectioneEhAlthough different groups of
thought did emerge from the orthodox Confucian wathinking or the state ideology,
there were all constrained by an entrenched instital framework which closely
linked to the civil service examination and bureagyg. As an example, | will take the
roles played by Xu GuangdfifO's 5 1562-1633) in the generation and diffusion of
knowledge as an example and compare it with thenples of other lower-status

elites.

Xu was vice-president of the Board of Rites anddtat the top of the elite. In
collaboration with the Jesuits such as Matteo RiEIH 5% 1552-1610), Xu translated
many Western works on maths and astronomy into&3leinHe even converted to
Christianity. Xu was the author of ttlNengzheng quanshds B 4> a complete
treatise on agricultural administratiéh)and the compiler and translator of fFeexi
Shuifa(Zg 747K 7% Water methods from the West, finished in 1612)teritoy Jesuit
Sabbathinus de Ursis (Xiong SanBa—1k). He became to advocate for ‘concrete
studies’ 6hixue 52%%%%). Subjects such as agricultural administration aater
control were regarded by Xu as ‘concrete knowledtlygt could bring tangible
general benefits. Western learning conveyed byéseaits was seen by Xu as solid
learning, as the way they produce knowledge coealddsified by proper methods.
Xu’s own work on agricultural administration refted his experimental attitude
towards the accumulation of knowledge. But for Xubjects such as agriculture,
water control were ‘useful’ because they were r@h¢vo statecraft and could
contribute to the welfare of the state and thdiln®d of the peopleguoji minsheng
AR

One of the important ways through which the gentmtributed to the generation and

2 The writing of theNongzhengjuanshu was a group enterprise, as it was completeided and
edited by young scholars after Xu's death. Seedésoa Bray and Georges Métaili€, ‘Who was the
author of theNongzheng quansRy in Jami (ed.) (2001: 323).

%0 shi 42 could be translated into English as solid, pratticaoncrete.

31 On Xu Guanggi, see e.g., Jami (ed.) (2001).
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transmission of useful knowledge in China is inbagshu({ 1} treatise on
agriculture)®? because the gentry treated agriculture as thelmoagben 4% 4<) of
practical knowledge that could benefit the socrdeo. Thenongshuwriting was (one
kind) of statecraft writing, and top-level elitélsd Xu Guangxi wrotenongshurom
the perspectives of public servants in order tariies the administration of officiafs.
That is why Xu'sNongzheng quansireceived the patronage from the ‘Chongzhen
emperor’ (Chongzheriz=#i is the reign-title of the Ming emperor Zhu Youijigk
¥i r. 1627-1644) who gave orders to print and dissatrithe book (Bray and
Métailié, 2001: 355). We can compare the works ofwith that of a lower-level
literati Song Yingxing %<1V & 1587-16667) in the Ming dynasty. Song became an
‘advanced scholar?§ \) through examination at the county level but file
subsequent higher-level exams many times. At teecddprty seven, he eventually
became a minor official in the county in chargeedfication. Song’s workiangong
kaiwu (K ¥4 The exploitation of the works of natukeas first published in
1637and included not only discussions of agriceltuut also descriptions of
important forms of commodity production includinggsir, textiles, ceramics, salt,
colas, and various metals and precious stoness Wwdrk he stressed the importance
experiments in the investigation of things. Howeuailike theNongzheng quanshu
and theQimin yaoshutheTiangong kaiwwvas not included in thé&Siku quanshd*
(VU ZE 4= 5 H #¢%E The Annotated Catalogue of Books in The Comprelvensi
Library in Four Classes) compiled by the ordernaf Qianlong emperof4 % r.
1735-1796), and failed to be widely disseminated, @was subsequently got I55t.

The context for Chinese science and technologgewu zhizhi and jingshi zhiyong
Gewu zhizhi
Gewu zhizh{F4#)3%1 investigating things and extending knowledge),rapdrtant

32 0On thenongshu see e.g., Deng (1993).

3 Bray and Métailié (2001) made a distinction betaeiting nongshuas a public servant and as a
private landlord.

* The compilation of the ‘siku quanshu’ started frd#V3 and lasted for ten years. It was the largest
scale official book compilation in Chinese history.

% In the 1920s China got copies of the book fromaflapater the Beijing Library recovered the
original copy from a private collection of books.
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concept in the Confucian thought, is often regam@ethe Chinese equivalent to
‘Western science’. In Western- style schools sehupe late Qing, subjects such as
physics and chemistry were often caltgzhi(i% %), a name derived fromewu

zhizhi However, the conception geéwu zhizhtranscends science and technology. To
understand the meaning @éwu zhizhcorrectly we need to trace its historical origins.
The termgewu zhizhis originated from th&reat Learning(daxue K2 written ca.

500 B. C. E) and is pregnant with complex meanimgeGreat Learningwas part of
the Book of Ritegliji #Lic) and provides eights stegsamu /\ H) for the

cultivation of the elites according to classicaatk of higher education, each in turn a
precondition to the next: investigating thingewu #%47);extending knowledge
(zhizhi £40); making their thoughts sincerehengyi 1), rectifying their mind
(zhengxinil-.»), cultivating the selfxiushen & £), regulating their familiesofjia
72%), governing the countryhiguo 74 [), and making the whole social order
tranquil and happypfn tianxia *f-’k ) (Daxue, section 1 in Zhu Xi's rearrangement
of the text). Nothing in th&reat Learningdefinesgewu Once the concept was taken
out of theBook of Ritesnd rearranged as one part of the Four Classi&ohy
Neo-Confucians, the real meaninggeiwuhas been subject to various explanations. It
would be easy to fall into a trap by regardgeyvu zhizhas an equivalent to scientific
investigation and a top priority in these eighttsexs and to ignore their interrelations
and social and moral contexts. The Booksoéat Learnings a treatise in moral
philosophy that includes and seems inseparable fedigction on nature and natural
phenomenon. For examplesdys: ‘Things have their root and their branched, a
affairs have their end and their beginningti(you ben meshi you shi zhondZJ 15 4

K, FHIRZ), the root and their branches of things shoulbfokhe order of the

mind (in .[»), the self éhen £), the family {ia %), the countryguo [¥) and the
whole social ordertianxia X ) with the mind as the foundation, while the
beginning and end of affairs should follow the ordiinvestigation ge #%),

extension zhi %), sincerity €heng 1), rectification gheng i), cultivation &iu

1), regulation §i 5%) and governancelii if), with maintenancep{ng *I*) and the
tranquillity and happiness of the empire as thienalte end. Thus we should read

17



gewuby emphasising its moral and social messages. [fingate goal is to govern
the empire and maintain the social order throudtivetion of the self. Therefore
within the eight stepgewuis inferior to other steps and considered ‘theriior
study’ (xiaxue T %%) by the top-level elite¥ In my discussion below, | will sketch

out some main schools of thought on the explanatigewu

The meanings of bottpe andwu also subject to various explanations. In Chirgese
could mean: to arrive at, to correct, to oppos® aategorise. For example, Sima
Guang €] %% 1019-1086) in the Northern Song explaimgdhs ‘to oppose’. For him,
gewuis to guard against things, that is, to opposantgs desires excited by material
things (Graham, 1958: 74). In his translation &Rour Books James Legge
(1815-1897) translategewuinto English as the ‘investigation of things’, amd
translation is adopted by many scholars. In thenGheothers Cheng-Yi and Cheng
Hao's accountsgemeans ‘to arrive atzhi %), and all things should contain
principles {7 F#2 Kt 15, 45 —_I1). Thus their underlying explanationsgewu

shifted the emphasis from ‘investing things’ tatlfeming principles’. For the Cheng
brothersgewumeant asto reach to the utmost principles of activitieslahings’ ¢5
Y B (W4T « K% E14)). Herewu refers to both ‘objects’ and ‘affairs”.
Gewuincluded the studies of both natural phenomenahedinics. Principles are seen
as the guidance for moral actions including thegtigation of things as a kind of
moral activity. But what ‘principles’ means seemstg obscure and abstract.
Compared with moral principles, the study of ndtpreenomenon look less important,
although references were made to the study of algphlenomenon in the dialogues of
the Chengs and Zhu (see De Bary, 1975: 377; Grabh@s8: 79). For Zhu Xi,
intellectual learning and self-cultivation shoulel @dombined, that is, an integrity of

‘abiding the reverencejujing J&#{) and ‘searching for the principlexiongli 75 %)

% For example, even Xu Guanggi who was deeply infteel by western science still considered
western science ‘the inferior studyigxue T %) as gewugiongli zhixug #%#)55 2L 2 %) in his
works ( {#RI6JE 8T IRA L), (RGESE-RIKIET) )

37 On things as phenomenon, affairs and events seeEihan (2005: Xxix-xxx).
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(see also De Bary, 1975: 14). For Zhu Xi, knowledigeuld be socially relevant and

his commentary became the orthodox interpretatiayewu

The Ming philosopher Wang Yangming (1472-1529) hatifferent reading ajewu
Wang'’s thought was close to that of Lu JitiyuBiv (¥ 1139-1192) of the Song
dynasty, who preferred the subjective approaajeteu Wang'’s views should be
understood in relation to the intellectual contefxthe late Ming when there was a
revival of Chan Buddhism (see Kengo, 1975: 39-@@)en Wang was young, he tried
to investigate bamboo and to fathom the principlefollowing Zhu Xi’'s guidance,
but he failed and became ill. He rejected Zhu Hostrine that principles could be
found in things ‘outside there’, instead principtagy existed in the mind, although
he agreed with Zhu thgewuwas a kind of moral conduct. The principles ohfs
could not be separated from the mind (see Wang8hgti>] =%, Instructions for
Practical Learning. Wang’s should also be understood in the sociatext at that
time. Wang was worried about the chaos in the sociger and emphasised ‘good
conscience to show one’s inner goodndism@zhi & %1). Wang then developed a
study of the mindxinxue /»%%). For the extension of knowledge, Wang emphasised
making the thought sincere and rectifying the mimthe Great Learning Wang also
disagreed with Zhu about the relations betweenwadge'/ ‘good knowing’ ¢hi %)
and ‘practice’ ing 7). *® He proposed a synthesis of ‘good knowing’ and tizac
(zhixing heyi %1174 —) (Shen and Wang, preface to the Collected Work&/arig
Yangming, 1992, p. 27). That is, principles arestatic and could not be pursued just
through object things, rather principles dynamicaltist in the mind and should be
pursued by a combination of good consciousnespeaautice. As Shimada Kenji has
argued, the thought of Wang Yangming freed theraartty of the self from the
entrenched Confucian doctrines and functioned ag®tant concept and force for

rationality in the Weberian sense’ (cited in DeyBd1975: 5). But unlike the school of

% Zhu Xi said that ‘knowing’zhi %i1) should come first before ‘practiceifig 17), and principles
existed before material object$X & i : “HATH AR, WHILLEATT, LLEHAW. wEHE, M
NG “RAY, MEHWZE”, “BAEY)E, AR, Zhuzi Yulei: Zhu Xi.
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Zhu, Wang’s thought was not accepted by the statethodox.

The late Ming scholar Fang Yizhif{L %4 1611-1671) divided knowledge into three
categories: the first type deals with what is miatéezhi Jit) and is concerned with
the principles of thingsauli #J#t), the fields of learning include studying tBeok

of Changdyijing %;4), calendar, music, and medicine; the second avitis
specific ways of governing and educating that isceoned with principles of social
order @aili =£); the third category deals with specific ways ofnprehending
(seminal forces)'tbngji i JL) that is concerned with the extended principles of
things (vu zhi zhi li #)2 % #1).*° Fang proposed a combination of ‘material
investigation’ ghice Jiiilll) and ‘comprehending seminal forces’. Accordingrémg
things is not just a product of mental processeshim things are at least external to
the mind. To comprehend extended principles ofghinve should investigate various
kinds ofwu (things), ‘ranging from epochs of time down torgkaand minute insects,
by categorising their characteristics, assessie therits and defects, and
determining their changes and constancil#™/N i} « [1)¥).*° Fang’s method to
knowledge could be seen as an embryonic combinafitstience’, philosophy and
an analytical approach. Fang Yizhi was ‘offerindhi® contemporaries a mode of
endeavour which was parallel to the secularisatfamatural philosophy in
seventeenth-century Europe’ (De Bary, 1975: 400j.iB Fang’s work there is not
much discussion about theanipulationof nature. Fang also accepted portions of
knowledge conveyed by the Jesuits, but drew angdistin between the scientific
teaching and the religious teaching of the Jesdisdeclared: ‘The knowledge from
the Far West which entered [China] in the Wan-tigekis detailed in ‘material
investigations’ but deficient in speaking of ‘corapending (seminal) forces’ (quoted
in Peterson, 1975: 398-399). ‘Ke wu [gewu] for Fauafpih [Fang Yizhi] could thus

serve as a form of intellectual self-discipline andral training, as in Wang

39 HMRM K, ZH. M. FE. BEAZU, BRZEHE W, BYRt. LERHE, e
B, LEMJL, WHTLOV Yz B, (Gl « SCEHKD)
40 SEURZ AL, WIUHPTEOR, SEENEIL; WA, ScETe, Kioos, ANTEARLEE, R
FCERs, ARFEE, #EHHAR, SRR . (BN - A7)
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Yang-ming’s interpretation, but directed at thatathis external to our minds, as in

Chu Hsi's [Zhu Xi’s] interpretation’ (De Bray, 197899).

Jingshi zhiyong

Fang Yizhi advocated a method of acquiring knowéetiaat differs from the moralist
approach of Zhu Xi and the introspective method#/ahg Yangming. Fang Yizhi can
be seen as a predecessor of the school of evitlers&archKaozheng xués i 2%)

that was pioneered by Gu Yanwiizs i (1613-1682) and others in the early Qing
and which flourished in the Qianlong(% r. 1735-1796) and Jiagingi{(x r.
1796-1820) periods especially in the Jiangnan reficluding areas such as Suzhou
Changshu, Songjiang, Wuxi and Zhejiang). Fang andlt@ared the view that
knowledge of the world could be carefully and imjadlly observed and verified by
(textual or historical) evidence. Although theytotcognised the significance of the
meaning of the words as the medium for knowledgedtier thus paid less attention to
the words themselves. Differences between Fangsanchn be found in their
conceptions ovu (including objective things and human affairs). Fang, ‘things’
meantphysical objects and natural phenomenbBar Gu and other scholars involved
in the school of evidential study ‘things’ are urateod primarily a©iuman affairs

For them, useful knowledge really meant stateaiakinowledge that could be useful
for a properly governed empire. To pursue such kedge, the school of evidential
study was devoted itself to the historical anduakstudies (see also De Bary, 1975:

400-401).

Thus there were two major areas that scholars wedoin the evidential research
movement could conduct their objective investigatie-the natural phenomenon and
textual and historical document related to humé&airafand society. If research had
been done in both areas, the new research schiplanghe seventeenth century
might have been transformed into ‘modern scier@et.for several reasons this did
not happen. First of all, we need to consider thele intellectual environment in that
period. The knowledge system in the late Ming aautlyeQing could be characterised
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asjingshi zhiyong st 2 H) — that is, to say its primary concern was to govke
world through the study of the classics. Tryingegoonstruct ‘true knowledge’ or
sagehood that was thought to be lost or distodeddnturies, scholars delved into
the study of subjects included philology, epigragiataeography. This returned to the
texts of the Song dynasty which advocated the stlidlye practical issues related to
society, politics, and economy through the exeges#®e classics so as to achieve the
aims of social reform. For example, LU Zugidfffl il 1137-1181) in the school of
Jinhua @ *24¥k) had emphasised the study of classics and higiagshi £ %) in
order to solve practical social problems. The SeutlSong scholar Ye SHil(i&
1150-1223) and other scholars in the school of Yar(gk 5=2%Jk) had argued that
jingshi zhiyongshould be combined with utilitarianism and theyeveritical of the
school of principles. They also argued that theesthould pay attention to commerce.
The study ofinshi zhiyongachieved its prominence in the late Ming and eQilyg.

The pioneers in this study included Gu Yanwu andmduZongxi €4 5% 2

1610-1695). Their research areas included polidcenomy, military affairs, law,
geography, local custom as well as natural phenomeBut they accorded the
highest priority to statecraft within a frameworkpmlitical ethics, and their ultimate
goal was to find a proper social order and goventaidormat to benefit the national
welfare and the people’s livelihood. That is whg #mowledge of construction and
expansion of canals, irrigation works and publiargries became so important for

them.

Moreover, the conduits for the transfer to Chind\efstern sciences -- the Jesuits --
were expelled from China after the ‘Rites Contreyef' More importantly, as
discussed above, the scholarship that investightedatural phenomenon was often

considered ‘inferior study’ by the Chinese schotard elites? Also, given the strict

*1 The Kangxi emperorf it r. 1662-1722) himself took a great interest in stifie study and the
knowledge conveyed by the Jesuits. But in 1704 R¥ement Xl issued a decree and officially
condemned the Chinese rites, forbidding all Catisdl China from participating in Chinese ancestor
worship. The Kangxi emperor was dissatisfied wlith Papal stand on this Chinese rite and issued an
order and banned those missionaries who followedPtipe’s ruling in China in 1707.

2 1t is also worth noting that the majority of thehslars involved in the school of evidential reskar
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ideological control on Chinese literati and thedeof literary persecutions in the
early Qing, it would be much safer if scholars dedaheir research to historical
classics (Liang Qichao, 2004 reprinted: 20-22)tt&0'new’ thought in the
seventeenth China should not be regarded as af #rarise of ‘empiricism,
scientific criticism, and materialism’, as has bebaracterised by many Chinese

scholars (e.g., Hou Wailu 1956; see also De B&y514).

Concluding remarks

If we take useful knowledge as a homogenous ethigtlis only confined to science
and technology, we will find that the conceptiofisigeful knowledge and its
applications in traditional China do not match ¢hiéeria of URK as derived from the
European perspective. But this paper has attentptsldow that beyond science and
technology, there were indeed other diverse forhksmiowledge that existed in
traditional China. The forces which decided whe#rmwledge was useful or certain
kinds of knowledge were more useful than othersguidliffused more smoothly lie
in the institutional and cultural spheres. For@ienese top-levels elites, useful
knowledge really referred to knowledge that is pcat and morally, socially and
even politically relevant and that would bring gextdenefits to the welfare of the
state and the livelihood of the people. For then€be elites disciplines that could be
characterised as ‘sciences’ such as such as astyphgdraulics, mathematics, and

geography really meant techniques of statecraft.

We need a proper conceptual and analytical framleteoexamine the system of
useful knowledge, and to thereby also explain gresat divergence’. Economic
historians often emphasise the economic factorsdamehplay the cosmological
factors that are thought to be hard to define, @&®icultural historians stress the
cultural and institutional reasons in their explaores. But these socioeconomic,

cultural, political and institutional factors aretmeally so easily separated, at least in

were not degree-holders, although they did gebpatye from the top-level elites (EIman, 1984: 8).
They also received financial support from merchamtbe lower Yangtze River Basin marked by its
commercialisation and urbanisation.
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the case of traditional China. The approaches takdflvin (1973), Lal (2001) and
Goldstone (2002) emphasising ‘an equilibrium’ aseful steps towards establishing a
useful analytical framework. Once a certain socoecnic order (or the material
environment as in Lal 2001) is established, it setfadremain stable and is likely to
create an equilibrium that is difficult to breakdbgh unless some political upheavals
or cultural and institutional innovations emerget Bosmology is not likely to

rapidly adapt to the changes in the material emvirent especially when it is

confined in an entrenched political and instituéibitamework. In traditional China
the civil service examination system and the buwestic structure left little room for
cultural and institutional innovation. The pattefmChinese culture was not stagnant,
it did get renewed and from time to time and neaugs of thought did grow out of
the state orthodoxy, but the changes were all caingd by the political and
institutional framework. As such the Chinese depetba different view towards
nature that shaped its knowledge system from thiatedlieval Europe. As Elvin
(1973) argued that the f4entury might be a turning point. The further
institutionalisation of the examination system é&uodeaucracy in China made Chinese
society ‘inward-looking’ (Elvin, 1973: 204). The aige towards nature led to two
different views of the world—‘the mechanical vieWwtbe world’ in Europe vs. ‘the
organic view of the world’ in China (Needham, 1989). In China, nature never
became an autonomous sphere that is to be mar@ggthumans. All in all, the
equilibrium maintained by the cultural and insiibatal framework played an
inhibitory role in the development of science initzh and it also explains why a
great divergence occurred after 1800 between GindeEurope. Subsequently, the

locus of the generation and application of URK telaiffrom China to Europe.
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