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Just as the study of relationships between patrons and clients allowed one to understand fifteenth-century art as the deposit of a social relationship, “to understand the evolution of modern science, we must consider several different levels of social and cultural processes.”
 Toby E. Huff, in his influential work The Rise of Early Modern Science, considered how changes in legal thought, theology and the philosophy of nature affected social institutions, which in turn contributed to the birth of modern science in Early Modern Europe. Approaching the development of early modern science as “the study of institution building,” Huff argued that revolutions in astronomy and medicine did not occur in China and the Islamic world because they had not experienced institutional changes, such as the emergence of corporate actors, the presence of standards and appearance of neutral spaces for free argument, all of which made scientific breakthroughs possible in Europe.
 By presenting political and social institutions at the focal point of the scientific revolution, Huff concretized Weber’s thesis that “the value of scientific truth is a product of definite cultures” as he shed light on the practical concerns that practitioners of science faced.
 However, in order to fit the scientific revolution into his arguments, Huff often exaggerated the supportive role of law, standards in education and intellectual autonomy in the scientific revolution. Furthermore, this affected his comparative study of science in Islam and China, as Huff evaluated the social functions of Chinese and Islamic legal and education system based on these standards and even assumed that law and social practices operated in the same manner as they did in European societies. Basing his conclusions on these euro-centric notions, Huff was thus oblivious to the possibility that neutral spaces that had the potential to fuel a scientific revolution existed in Chinese and Islamic societies or that modern science could emerge in an era other than the sixteenth and seventeenth century. Huff’s thesis would be more convincing if he examined why the autonomous spaces in Chinese and Islamic society did not create discussions that led to the revision of the cosmos.


In order to examine why Europe eventually overtook the rest of the world in scientific achievements, Huff advanced earlier cultural hypothesis to this question by reconstructing the institutional factors that practitioners of science encountered in these three cultures with a consistent argumentative structure. For each of the three cultures, Huff not only identified the differences in their religious outlook and rational capacities, he also explained how these ideas were expressed in their political and social institutions, which in turn affected their scientific achievements. For example, in his treatment of Islamic science, Huff not only looked at how “Islamic theology and law promoted the view that both the wisdom of God and the consensus of the scholars were superior to human agency and declined to endorse the idea that human reason could be a source of law and ethics.”
 He related these abstract issues to possible social practices by seeking out “identifiable institutional patterns at work in medieval Islam that prevented the development of legally autonomous spheres of discourse and participation.”
 Huff applied the same argumentative structure, as he took the question that Joseph Needham raised in his monumental work Science and Civilization in China—why Chinese science that came closest to paralleling Western scientific achievement did not result in a scientific revolution.
 For instance, dissatisfied with the linguistic hypothesis that modern science did not emerge in China, because the ambiguity of the Chinese language prevented the expression of clear scientific concepts, Huff argued that “the question of the ultimate influence of language and its stylistic uses remains indeterminate in the present context,” and instead turned to “the ways these linguistic inclinations crystallized into stylistic forms that further magnified and possibly restricted Chinese modes of thought.”
 Applying the sociological perspective to study early modern science, Huff’s ambitious comparative study deserves praise for his consistent and conscientious effort to find explanations for the differences in scientific attitudes rooted in the institutional setup of these civilizations and enrich Weberian thesis.


In his eagerness to fit the scientific revolution into his argumentative structure, Huff often exaggerated and distorted the actual role that law and education played in scientific studies. Huff’s argument that the legal revolution in the twelfth and thirteenth century Europe led to the rise of the corporate entity that allowed groups of individuals to enjoy the power of association and legal privileges becomes problematic, when we examine Galileo’s persecution in 1616. As philosopher and mathematician of the Duke of Tuscany, Galileo did not enjoy corporate privileges by association with his patron, but was rather singled out for persecution because of his works. However, Huff considered the Galileo affair as an exception to the rule, “because of a variety of personal motives, personal vendettas, hubris and not a little malfeasance.”
 Although the emergence of associations allowed skilled individuals to pool resources and share information in their autonomous spaces, the Galileo affair showed that these privileges were not guaranteed and did not apply across the board. 

While Huff’s assessment of the role of law in encouraging scientific innovation in Europe appeared over optimistic, his portrait of Islamic and Chinese legal systems not only seemed too negative, but he assumed that they exercised their legal authority in the same way as Western legal courts. This was especially true in his treatment of Islamic law. Huff also assumed that the Islamic courts, like Western courts, exercised their legal authority through the issuance of legal rulings, or a fatwa, “declaring that some thinker had violated the religious law that therefore “his blood could be shed.”
 Some Islamic scholars had pointed out that Islamic jurists derived their authority from their erudition and ability to interpret Holy texts, rather than their authority to punish wrong-doers.
 It was not out of fear for legal persecution and punishment in the temporal world that prevented individuals from engaging in science, but their fear of facing the consequences in the spiritual world after their death. On top of that, Huff attributed the lack of scientific creativity to the dogmatic nature of Islamic law. While Huff was aware of the existence of the four major Islamic schools of law, namely the Shafi’ i, Hanafi, Hanbali and Maliki schools, he mistakenly assumed that all schools “denied the power to innovate in religion or ethical thought, with the resultant closing of the gates of ijtihad (independent reasoning).”
 While Huff was generally correct that most Islamic legal schools depended on the legal method of usul-al-fiqh (roots of jurisprudence), by referring to hadith (the sayings of Prophet Muhammed) and the Holy Qu’ran in their legal decisions, he was not aware that the application of ijtihad varied across legal schools. For example, the Hanafi School that was predominant in India from the sixteenth century onward derived much of its legal reasoning through ijtihad, because many of the ulama studied the Qu’ran through commentaries and hadith in passing.
 Considering the differences in legal practice, one would argue with Huff that the lack of independent reasoning per se could not fully explain why the scientific revolution. For a more convincing argument, Huff should have also examined why Islamic version of independent reasoning failed to give rise to scientific inquiry. 

Apart from a generalized treatment of legal institutions in Islam and China that failed to consider differences within these legal institutions, Huff presumed that the ingredients that contributed to the scientific revolution in Europe should also lead to a similar movement in the Islamic world and China. Huff identified the separation of the religious and secular authority as a major ingredient that led to the scientific revolution in Europe and argued that its absence in the two other cultures impeded scientific development. For the Islamic world, Huff judged that there was no legal legitimacy to “create and enact new laws to effect a separation between church and state,” while in China, he argued that the monopoly of the emperor on religious and secular political power prevented the emergence of autonomous and legitimate social collectives to pursue scientific knowledge.
 Not only did Huff judge Islamic and Chinese social institutions on European standards, he expected all scientific revolutions to conform to his model. Anticipating the separation of the church and state to be endorsed by law in the Islamic world, Huff could not recognize that the separation of political and secular power had been enforced by historical precedence rather than written law. After Caliph al-Mamun’s failed religious persecutions in 855, the failure of political authority to assert its power in the religious sphere during this event served as the precedent that divided the spheres of responsibility in the Islamic world, leaving religious scholars in charge of law and temporal rulers responsible for the maintenance of peace and order.
 Factoring this possibility, it was not the absence of the separation of religion and state per se that prevented the rise of modern science in the Islamic world. After all, Islamic rulers responsible for the maintenance of social order and protecting its people had every vested interest to patronize the sciences and harvest the fruits of scientific labor to fulfill their political responsibilities. Likewise, the Chinese imperial government that possessed the monopoly on political and religious power and threatened by military unrest and political instability had both the resources and impetus to make scientific advances. To understand why modern science did not take off in China, it is also important to consider how the power struggle in the imperial palace prevented the Chinese courts from devising new technological and scientific methods. 
In conclusion, given the vast cultural differences between China, Islam and the West, the ingredients for a scientific revolution differed from place to place and one should not mechanically apply the successful formula of one civilization and see what elements were missing in the others. If the early modern period marked the beginning of sustained contact between Europe and the rest of the world, who is to say that once a non-European civilization internalizes the scientific ideas of the West, would not create another scientific revolution of its own. All in all, Huff’s book raised several provocative questions, if examined further, would expand our understanding of how science functioned in different societies.
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