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I	 Introduction

From the Han Dynasty to the Wei, Jin, and 
Southern and Northern dynasties, the state 
governance of ancient China had undergone 
substantial changes, and the centralized 
bureaucratic state had gone from prosperity 
to decline. In the Han Dynasty, the state 
governance was characterized by imperial 
autocracy, centralism, and bureaucratic 
politics; in the Wei, Jin, and Southern and 
Northern dynasties, the imperial power was 
declining, and wars were frequent. Although 
the imperial system did not disintegrate 
in terms of concepts and organizational 
forms, the political power of the state 
was divided and dominated by eminent 
families. “Aristocracy” and “feudalization” 
became the main characteristics of state 
governance at that time. Academic circles 
have extensively discussed the changes in 
institutions, culture, and social structures 
during this period, but there is still room 
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for discussion on the root causes. Generally, 
scholars believe that the rise of the great 
families in localities since the Eastern Han 
Dynasty caused political changes across the 
central and local governments. Then, what 
had led to the rise of the great families? 
According to Yang Lien-sheng 杨联陞, lands 
were placed under the management of large 
landowners and cultivated by smallholders 
dependent on them. These smallholding 
peasant would not lack farm cattle and 
seeds and could also choose to plant 
suitable crops based on land conditions. In 
the meantime, business operation was also 
possible (Yang 2011, 21–22). This focus 
on economic efficiency and production 
mode is highly instructive. However, the 
attachment of smallholding peasant to large 
estates, the sharing of means of production, 
and the diversified operations seem to have 
existed in any historical period. The small-
scale peasant economy was encouraged and 
supported by successive dynasties, but the 
rise of the great families in the late Eastern 
Han Dynasty impacted the centralized 
governance structure. The reasons still 
need to be studied. From the perspective 
of ecological history, Kawakatsu Yoshio 
川胜义雄 believed that north China was 
inherently a cradle of a “great empire.” 
However, there was the “tendency of the 
great families to become the lords” in the 
late Eastern Han Dynasty, and the further 
growth of such great families resulted in 
the formation of power entities in localities. 
As for why there was the “tendency of 
the great families to become the lords” 
during this period, Kawakatsu Yoshio 
mentioned factors such as the increase in 
productivity of rural communities and 

class differentiation (Kawakatsu 2007, 58–
59). However, he did not further explain 
the reasons and manifestations of the 
improvement in productivity. In response 
to these issues, we can further observe the 
transformation of production mode in 
medieval China, analyze its characteristics, 
and then explain the reasons for the change 
of state governance.

From the perspective of the history 
of technology, this paper tries to analyze 
the change of production mode of the iron 
smelting industry from the Han Dynasty to 
the Wei, Jin, and Southern and Northern 
dynasties, and explain its influence on the 
form of state governance at the macro and 
micro levels. The iron smelting industry 
was an important policy issue for the central 
government of the Han Dynasty. Scholars 
have long reviewed the iron related policies 
of the Han Dynasty and the Wei and Jin 
dynasties, but their focus was mainly 
distinguishing between government-run 
and private-run iron smelting (Chen 1986; 
Li 2000; Ma 1992; Yang and Huang 2003; 
Yang and Miao 2003). In the early Western 
Han Dynasty, the system of “contracting out 
salt and iron industries” was implemented, 
under which large merchants dominated 
the production in the private iron smelting 
sector (Li 2000); later, Emperor Wu of Han 
introduced a strict system of government 
monopolies on salt and iron. As for the 
management of iron smelting industry 
after the Eastern Han, Yang Huaxing 杨华
星 and Miao Kunhe 缪坤和 pointed out that 
the government monopolies on salt and 
iron continued to the early middle Eastern 
Han, except that they were tightened or 
loosened from time to time. Emperor He 
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of Eastern Han abolished these government 
monopolies. Yet, the government-run 
and private-run iron smelting industries 
coexisted from the Eastern Han to the 
Wei and Jin dynasties (Yang and Miao 
2003, 2009). Yang Huaxing et al. believed 
that the coexistence of government-run 
and private-run iron smelting industries 
reflected the competition and compromise 
between the central government and the 
local great families, and that the government 
monopoly on the iron smelting industry 
caused the depression of the commodity 
economy (Yang and Miao 2009; Yang and 
Huang 2003). Li Xiaobo 李小波 analyzed 
the role of the salt and iron economy in 
the division of the Commandery Ba in 
the late Han Dynasty. The essence of the 
Commandery of Ba’s division was that local 
autocrats relied on their economic power 
to divide the political power and establish 
dominance. In a long term, it determined 
the administrative division pattern of 
eastern and northern Sichuan (Li 2000). 
These studies inform us the significance of 
the iron smelting industry in the process of 
localization of state governance. However, 
we should also realize that the framework of 
the official-civilian opposition is ineffective 
in further explaining the change of state 
governance. The central government of 
the Han Dynasty strengthened its finances 
and consolidated the centralization of state 
power by monopolizing iron smelting. 
Why could not the governments of later 
dynasties do the same? If it was the great 
families that had grown so powerful and 
forced the central government to give up its 
monopoly on iron smelting, how did such a 
powerful force develop under the successful 

centralized system of the Han Dynasty? 
If the growing power of the great families 
was an inevitable trend beyond historical 
conditions, why did not the centralized 
system completely disintegrate? Is it possible 
for us to examine the characteristics of the 
iron smelting industry of the time from the 
perspective of the history of technology?

The rich archaeological findings in 
the field of metallurgy provide a solid basis 
for investigating the development of the iron 
smelting industry in the Medieval Times. 
Generally speaking, ancient China formed 
a unique casting-dominated iron smelting 
production mode, which transformed to 
steel forging from the late Eastern Han 
Dynasty to the Wei, Jin, and Southern and 
Northern dynasties. The transformation 
of production mode of the iron smelting 
industry was of great significance to the 
changes in the overall economic structure. 
Previous academic attention to the history 
of technology and productivity did not 
lead to the issue on the change of state 
governance. There are two possible reasons: 
First, according to the traditional theory 
of political economy, the improvement in 
productivity is the increase in agricultural 
production rather than a qualitative change 
in the economic structure. As for productive 
relations, theorists tend to reduce them the 
struggle between landlords and laboring 
people and fail to address macro policies and 
micro organizations. Second, scholars often 
regard the emergence of a new technology 
as a node rather than a process. Yang Jiping 
杨际平 criticized the focus on nodes by 
addressing the limitations of the methods of 
xuanjing 选精 (a research method to select 
one or two relevant historical materials 
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believed to be the most significant or typical 
or representative, and use it or them as a 
basis to make a comprehensive summary) 
and jicui 集萃 (a research method to search 
out as many historical materials as possible 
related to a historical phenomenon that 
occurred in a long period or a large area, 
select some of the most significant or typical 
or representative ones, and combine them 
into comprehensive evidence which is then 
used as a basis to outline the overall picture 
of such phenomenon) (Yang 2001). By 
focusing on nodes, it will be easy to make 
a mechanical association between a node 
and a specific institution or event, and then 
it will be impossible to explain the changes 
in governance forms in a comprehensive 
manner. Therefore, when we use and 
analyze materials on the history of 
technology, we should pay more attention 
to the process of changes and the interaction 
between technological development, social 
organizations, and micro individuals.

There is another shortcoming: 
The traditional study of the history of 
technology is limited to a linear narrative 
of the continuous advances in iron 
smelting technology in ancient China. The 
advancement of iron smelting technology in 
ancient China was gradual, and the results 
were remarkable. However, we need to see 
the changes in social organizations and 
individual behaviors during the process. 
It is important to note that ancient China 
and the ancient West developed along 
two completely different technical paths 
in the iron smelting industry. The West 
adopted the bloomery process for a long 
time, and it began to widely adopt the pig 
iron smelting and casting technology in 

the early Industrial Revolution, which was 
1,700 to 1,800 years behind China. During 
the Warring States period and the Qin and 
Han dynasties, China gradually established 
a large-scale iron smelting industry 
focusing on pig iron smelting and casting. 
It concentrated production equipment 
and labor, achieved enormous output, and 
provided standardized products. After the 
late Eastern Han Dynasty, steelmaking and 
forging processes based on pig iron smelting 
and casting technology were spreading. In 
the stage dominated by pig iron smelting 
and casting, the iron smelting industry 
relied heavily on ore resources and a large 
amount of simple labor, with low demand 
for artisans and skills. After the shift to 
forging steel production, production became 
decentralized, and the status of skilled 
laborers became more prominent. A number 
of skilled artisans such as Ji Kang 嵇康, Pu 
Yuan 蒲元, Chigan Ali 叱干阿利, and Qiwu 
Huaiwen 綦毋怀文 appeared in historical 
records. Therefore, it is possible for us to 
analyze the ancient Chinese iron smelting 
industry with modern industrial theories 
from the aspects of development process, 
scale and standardization of production, 
and resource-exploiting industry, thereby 
explaining the changes in governance forms.

Taking the iron smelting industry 
as a starting point is also because it had rich 
connections with macro policies and micro 
individuals, with relevant literature for 
support. In the Han Dynasty, government 
monopoly on iron smelting industry 
continued for a long time to meet the 
financial needs of the unified governance. 
Taxation on the iron smelting industry was 
also highly valued in later dynasties, but its 
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financial position was never as prominent 
as during the Han Dynasty. Therefore, it has 
not been taken seriously in research under 
the framework of official-civilian opposition. 
In addition to financial significance, 
ironware also had practical value in 
various undertakings such as military-
agricultural colonies, encouragement of 
agriculture, and warfare. As recorded in the  
“Biographies of Officials Ⅲ” of the Book of 
the Later Han 后汉书·百官志三, Salt and Iron 
Monopoly Offices of commanderies and 
districts were originally subordinate to the 
chamberlain for the National Treasury, but 
they were all subject to local management 
of commanderies and districts since the 
resurgence period (Fan 2000, 3590). The 
chamberlain for the National Treasury was 
the central financial department, and the 
administration of Iron Monopoly Offices 
was decentralized from the chamberlain to 
the commanderies and districts, reflecting 
the declining significance of the government-
monopolized iron smelting industry to the 
central finance and the growing prominence 
in meeting actual use needs. In industrial 
organization, the emergence of skilled 
labor required the decentralization of 
production and corresponding changes in 
internal management. The government-
monopolized iron smelting industry relied 
on bureaucratic organization and simple 
laborers, which would have weakened 
its position in the economic structure. 
Changes in policy on the iron smelting 
industry should be placed in a 
holistic context rather than as a 
simple trade-off between liberalizing 
and prohibiting the private sector. 
In addition, the popularization of 

iron smelting technology and products also 
provided conditions for the reconstruction 
of grassroots society. As Kawakatsu Yoshio 
(2007, 58–59) stated, the great families 
heralded the emergence of local powers. 
However, such local powers did not arise 
naturally, nor were they simply the result 
of increased production, but the result of 
the popularization and decentralization  
of production to a specific stage. Iron smelting 
technology became relatively widespread, yet 
it was still not commonly applied, providing 
conditions for forming local economic 
systems and power structures.

In the following, the paper will 
introduce the brief history of the development 
of the iron smelting industry and related 
industrial theories and analyze the influence 
of the transformation of production mode 
on the changes in governance forms from 
three levels: central government policies, 
iron smelting production organization, and 
the behaviors of grassroots individuals and 
social communities.

II	 Brief Developmental History 
of Iron Industry from the 
Han Dynasty to Northern and 
Southern Dynasties

The birth of iron smelting industry in ancient 
China was later than that in the West, and it 
embarked on a different technical path from 
the West very early.1 For a long time, the 

	 1 Due to the technical characteristics of the ancient iron smelting 
industry, ore mining and iron production were not completely 
separated in the early days. This paper analyzes them as upstream 
and downstream links of the industry. With the increase in the stock 
of ironware and the diffusion of processing techniques, the steel 
processing industry gradually became independent and popular.
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Western iron smelting industry had mainly 
used the bloomery process, which involved 
heating good-quality ore to a molten state 
and removing impurities through repeated 
striking and forging to make steel products 
with better physical properties. In the late 
Western Zhou Dynasty, artificially smelted 
iron products appeared in China; during 
the Spring and Autumn period, the iron 
smelting industry gradually developed and 
expanded; during the Warring States period, 
pig iron smelting and casting technology 
matured, and the ore melted completely 
into molten iron and cast into various types 
of pig iron products. The bloomery process 
featured a low utilization rate of ore and 
high fuel consumption; it required repeated 
striking and forging to make ironware, 
hence a very low overall productivity. In 
the era of the bloomery process, only some 
critical weapons and tools were made of 
iron. Yang Kuan 杨宽 (2004, 12) pointed out 
that general kitchen utensils in medieval 
Britain were still made of brass; Braudel 
(2017, 454) believed that ironware did not 
matter to production and life in medieval 
Europe. In ancient China, thanks to the 
technical foundation of blast furnaces for 
the smelting and casting of large bronze 
ware, the pig iron smelting technology was 
invented very early, thereby avoiding the 
defects with the bloomery process, such as 
uneven impurities and low productivity, 
and enabling the mass production of 
various types of ironware. The “Floods 
and Droughts” of the Discourses on Salt 
and Iron 盐铁论·水旱 records: “Ironware 
is of great use to people” (Huan 1992, 429). 
Evidently, pig iron smelting and casting was 
a prominent feature of the iron smelting 

industry in ancient China and was of 
decisive significance to the popularization 
of ironware (Yang 2004, 12).

The iron smelting industry in ancient 
China had gone through a long process of 
development. During the pre-Qin period, 
the application of ironware gradually 
became popular in the Central Plains, iron 
and steel technology and industry took 
initial shape, and later, ironware appeared 
in areas outside the Central Plains. Judging 
from the archaeological discoveries in 
iron smelting sites of the Warring States, 
the degree of differentiation between the 
upstream and downstream links of iron 
smelting was not high, and some sites 
engaged in iron smelting and also copper 
smelting. The development of ironware 
application and iron smelting industry in 
the Qin and Han dynasties can be divided 
into four stages: (1) from the Qin Dynasty 
to the early Western Han Dynasty, the main 
feature was that the iron smelting industry 
continued to develop on the basis of the late 
Warring States period, with more ironware 
types and more applications; (2) in the 
middle and late Western Han Dynasty, the 
Central Plains achieved full coverage of 
iron application, that is,  production tools 
were all made of iron, and iron was used 
in most weapons and began to be used in 
daily utensils; (3) in the early Eastern Han 
Dynasty, it was the development following 
the popularization of ironware; (4) in the 
middle and late Eastern Han Dynasty, that is, 
after the end of the government monopoly 
on the iron smelting industry, ironware, 
including weapons and daily utensils, 
showed a trend of innovation, richness, and 
freedom in types and craftsmanship (Bai 
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2005, 116–48, 289–351).
Pig iron featured many defects in 

physical properties, and heat treatment 
techniques such as annealing and 
quenching were used to adjust the carbon 
content of pig iron products and improve 
the properties, ultimately facilitating the 
maturity of the decarburization process 
for steel making. During the Western 
Han, annealing was used for producing 
malleable cast iron. The most important 
product was black-core malleable cast iron 
with the graphite structure, which could 
improve the mechanical properties of iron 
products (Yang 2004, 13). The requirement 
to avoid “imbalance between hardness 
and softness” in the Discourses on Salt and 
Iron may be related to the production of 
black-core malleable cast iron (Huan 1992, 
429). Similar malleable cast iron materials 
did not appear in Europe until the 18th 
century (Yang 2004, 243). The puddling 
process for steel making, invented in the 
Western Han and matured by the Eastern 
Han, opened up the boundaries between 
pig iron, wrought iron, and steel, which had 
epoch-making significance for the ancient 
iron smelting industry. With the puddling 
process, iron ore was added to molten pig 
iron and puddled repeatedly to reduce the 
carbon content and make steel or wrought 
iron. This technique of steel-making was 
developed on the basis of pig iron smelting 
and casting. The large quantity of low-
carbon iron products obtained thereby 
brought the ancient Chinese iron smelting 
industry into the stage of forged steel. The 
principle of forging was to squeeze out the 
impurities through repeated striking and 
forging, resulting in uniform and refined 

structure and improved properties (Yang 
2004, 150). There are many iron smelting 
sites found from the middle and late 
Western Han Dynasty to the Eastern Han 
Dynasty, such as the Han Dynasty iron 
smelting site in Guying Town, Zhengzhou, 
and the Han Dynasty iron smelting site 
in Wafangzhuang, Nanyang. Many iron 
smelting furnaces from the Western Han 
Dynasty, and iron smelting furnaces, 
steel puddling furnaces, and iron forging 
furnaces from the Eastern Han Dynasty 
were excavated from these sites (Bai 2005, 
150), reflecting the transformation of 
production mode at that time.

The famous “Hundredfold Refined 
Steel” appeared in the Eastern Han 
Dynasty, hence the high-quality ironware 
was produced through repeated folding 
and forging. Steel-blade weapons made 
of wrought iron became common in the 
Eastern Han. The advancement of farm 
tools was relatively late. Steel-blade farm 
tools made of wrought iron were rare in 
the Wei, Jin, and Southern and Northern 
dynasties, and there were many malleable 
cast iron products (Yang 2004, 318). But 
in general, the puddling process invented 
in the Han Dynasty gradually replaced the 
cast iron annealing technique since the 
Southern and Northern dynasties, forming 
the backbone of China’s iron smelting 
technology after the Medieval Times (Miao 
et al. 1993). During the Wei, Jin, and 
Southern and Northern dynasties, the iron 
smelting industry further developed with 
the invention of guangang steel-making, 
capable of delivering uniform carbon 
content of different materials without 
melting the wrought iron and pig iron raw 
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materials. After the Wei and Jin dynasties, 
the iron smelting industry entered a stage of 
steady development as relevant techniques 
matured (Bai 2005, 2).

III	 Ancient Iron Smelting 
Industry from the Perspective 
of Modern Industrial 
Theories

When investigating the iron smelting 
industry in the Medieval Times, it should 
first pay attention to the developmental 
process2 (Zhang 2004). However, previous 
studies on ancient industries have not paid 
enough attention to the process, and the 
discourses have been developed mainly 
based on the methods of xuanjing and jicui. 
Archaeological materials have shown that 
iron smelting industry had undergone a long 
and complicated developmental process 
from the pre-Qin period to the Han Dynasty. 
China chose the technical path of pig iron 
smelting and entered a mature stage during 
the Qin and Han dynasties. Theoretically, 
industries in the mature stage would see a 
trend of standardized and scale production, 
that is, featuring products manufactured 
in large quantities using unified standards; 
standardized processes and products would 
also determine the direction of development 
in the next stage (Suárez and Utterback 
1995). In particular, pig iron smelting 
and casting had such characteristics, 
which allowed centralized management 
and provided objective conditions for the 
government to coordinate iron 
smelting production through large 
bureaucracies. In the Discourses on 

Salt and Iron, the official said: “Officials give 
clear guidance and skilled laborers follow 
the guidance during production to achieve 
a balance between hardness and softness 
in product properties, hence the prevailing 
use of ironware” (Huan 1992, 429). This 
statement is reasonable to some extent 
from the perspective of modern industrial 
theory. When the industry entered a period 
of decline, the revenue from centralized 
production dropped sharply as technology 
and products achieved full coverage, and 
the industry became vulnerable to the 
impact of new production mode. The iron 
smelting industry had shifted from pig 
iron smelting and casting to steel forging, 
showing a similar trend, which should also 
have provided an objective condition for 
abolishing the government monopoly.

Archaeological materials have 
demonstrated standardized and scale 
production at the mature stage of pig iron 
smelting and casting: The relatively mature 
annealing furnaces testify the cast iron 
decarburization process, and the products 
unearthed from various sites with roughly 
the same specifications and materials 
reflect the standardization in production; 
the iron-smelting blast furnaces and 
related equipment from the middle and 
late Western Han Dynasty and the early 
Eastern Han Dynasty show the features of 
large-scale production; the blast equipment 
used for smelting iron that is larger than 
that for forging iron demonstrates the 
demand for more labor. On this basis, 
the specialized division of labor had also 

	 2 Modern industrial theories attach great importance to process, such as 
the theory of industry life cycle. 
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received a certain degree of development: 
The choice of fluxing agents and refractory 
materials reflected the specialization of the 
production. Ore screening and crushing 
became independent processes; there were 
comprehensive production sites integrating 
smelting, casting, and forging, production 
sites specializing in a specific type of 
utensils, and production sites specializing in 
producing plates and iron molds and other 
processes in upstream industrial chain. 
These demonstrate the primary division of 
labor. From the aspects of production site 
layout, furnace building techniques, and 
iron-making processes, China’s pig iron 
smelting and processing technology around 
the 2nd century BC roughly reached the 
level of Western countries in the 17th 
century (Bai 2005, 335–46, 150).

The iron smelting industry entered 
the stage dominated by forged steel, in 
which standardized and scale production 
was no longer prominent, and the labor 
process was gradually decentralized and 
personalized. The iron smelting sites of 
the Qin and Han dynasties extensively 
used simple labor like corvée labor. The 
Discourses on Salt and Iron emphasized the 
role of officials in standardized production. 
However, there was no such historical 
figure known for the skills during the 
government monopoly on iron smelting 
industry. Afterwards, the popularization of 
technology allowed producers to explore 
a wide variety of ware types, and value 
creation gradually shifted to downstream 
processes such as forging and processing. 
Laborers with creativity and skills were 
able to engage in ironware production 
and operation in a relatively independent 

manner. As pointed out by Tang Zhangru 
唐长孺 (2000, 470–542), from the late Han 
Dynasty and the Three Kingdoms period, 
artisans continued to appear in literature 
documents, gaining increasingly prominent 
status. The images of artisans like Ji Kang, 
Pu Yuan, Chigan Ali, and Qiwu Huaiwen 
have been well depicted in the literature.

The iron smelting industry in 
its mature stage was also a resource-
exploiting industry. Resource-exploiting 
industries obtain materials and energy 
from nature and use natural resources as 
primary factor input; the main products 
are roughly processed resource-based 
products or energy. During the Qin and 
Han dynasties, the production of pig iron 
products through ore smelting was a typical 
resource-exploiting industry. As it says, 
“Where there are wealth resources, they 
must be deep in the mountains and seas. 
Only those that are powerful have access to 
exploit and utilize these resources” (Huan 
1992, 67). As recorded in the “Treatise on 
Food and Commodities” of the History 
of the Former Han 汉书·食货志, the Han 
court set up large Iron Monopoly Offices 
in commanderies that produced iron, 
and small ones were commanderies that 
did not produce iron. Small ones only 
processed raw iron produced by large ones 
or recycled and recast scrap iron (Ban 
1962, 1166–76). Based on archaeological 
materials, large iron smelting sites during 
the Qin and Han dynasties used ore mined 
from nearby mines (Bai 2005, 325), while 
large amounts of recycled scrap iron and 
imported semifinished products were 
discovered in iron production sites near 
small settlements (Lin et al. 2015). Such a 
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production system was highly dependent 
on resource exploitation, and value creation 
lied in the upstream processes like mining 
and smelting. Therefore, large merchants 
could amass wealth by occupying mines, 
and the government could also take back 
the rights to resource extraction to support 
finances. On the contrary, even if the 
smelting industry was liberalized, it would 
still be difficult for ordinary people who 
did not own natural resources to make 
profits. The characteristics of resource-
exploiting industries made the financial 
significance of the iron smelting industry 
in the Han Dynasty particularly prominent. 
In addition, mining required substantial 
investment in equipment and labor, which 
was also a critical condition for large 
merchants and bureaucratic organizations.

With the extensive exploitation 
of iron mines and the relatively large 
stocks of ironware in society, the iron 
smelting industry became less dependent 
on resources. The famous iron smelting 
clusters of later periods, such as Foshan 
iron production sites and a co-fusion steel-
making process industry in Wuhu in the 
Ming and Qing dynasties, did not develop 
because they were iron ore producing areas 
(Li 1988; Yang 2004, 268). The factors 
like the artisans gathered by convenient 
transportation, the convenient distribution 
logistics, and the continuously improved 
techniques played a more important role. 
Since the Eastern Han Dynasty, with the 
breakdown of the unified iron smelting 
production system, the considerable iron 
stock allowed local powers to establish a 
relatively independent material production 
and supply system. At the same time, value 

creation was no longer focused on resource 
exploitation, and it was difficult for the 
central government or individual powers to 
monopolize iron smelting production and 
operations to meet financial needs. These 
development trends posed challenges to the 
original governance form.

IV	 Changes in the Central 
Government’s Iron Smelting 
Policies

The benefits from natural resources and the 
development of the salt and iron industries 
were important economic foundations 
in the Qin and Han dynasties. Whether 
the iron smelting industry should be 
monopolized by the government was an 
important discussion topic in the policy 
debate during the Han Dynasty. Traditional 
views of academia tend to analyze the topic 
from the perspective of the opposition 
between the government and the people, 
ignoring the historical changes in the 
significance of the iron smelting industry 
to the central government’s finance. These 
views lack discussion on the transformation 
of the production modes.

The so-called tycoons, private 
business entities, were not small producers 
scattered throughout ancient China, but 
monopolies that relied on the specific 
production mode of the iron smelting 
industry at that time to obtain high 
profits. Salt and iron are natural resources. 
Traditionally, the benefits from natural 
resources were used for the imperial family’s 
expenditure and managed by Chamberlain 
for the Palace Revenues. Therefore, the 
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monarchs should not morally object to 
civilian people’s practice of making use 
of natural resources. “With the rise of the 
Han Dynasty and the unification of China, 
the government opened up key passes 
and lifted the ban on exploiting natural 
resources” (Sima 1982, 3261). Due to 
the characteristics of resource exploiting 
industries, the lift of the ban created the 
class of tycoons. “People who do not 
engage in farming wanted to become rich 
by privately exploiting natural resources” 
(Ban 1962, 1165; Sima 1982, 1429). “Great 
families controlled the benefits from natural 
resources” (Huan 1992, 78). In the fourth 
year of Yuanshou (119 BC), Emperor Wu 
of Han set up both salt and iron monopoly 
offices, which were managed by directors 
and assistant directors of Iron Market 
under the Chamberlain for the National 
Treasury (Ban 1962, 731, 1170), to bring 
the huge profits from the iron smelting 
industry into financial control. The officials 
in actual charge were still “those from the 
wealthy families formerly benefitted from 
the salt and iron industries” (Ban 1962, 
1166). When the iron monopoly office was 
first established, foreign wars were the main 
financial burden of the government. “The 
border expenditure could not be met, so salt 
and iron industries were developed” (Huan 
1992, 2). However, later, wars were not 
the only reason for which the government 
depended on the income from the iron 
smelting industry. During the reign of 
Emperor Yuan of Han, the monopoly of the 
iron smelting industry was once abandoned, 
but soon “salt and iron monopoly offices 
were restored because the expenditure was 
not met” (Ban 1962, 1141). This shows 

that the revenue from iron smelting was of 
critical significance to the national finance.

In April of the second year of 
Zhanghe (88) in the Eastern Han Dynasty, 
the ban on salt and iron was lifted by an 
imperial edict to abolish salt and iron 
monopoly offices that were set up originally 
by Emperor Wu of Han and had a history 
of 208 years. Since then, there had been 
no policy on strict government monopoly 
on iron smelting. However, the timing of 
ceasing the government monopoly on iron 
smelting in the Eastern Han Dynasty is 
worth noting. In the same year, Emperor 
Zhang just passed away in February, 
the young emperor came to the throne, 
Empress Dowager Dou 窦太后 controlled 
the court, and Dou Xian 窦宪 held the 
political power. In October, the Eastern Han 
launched an attack on the Northern Hun, 
and then launched several campaigns on 
border governance in the following years. 
If the purpose of the government was to 
implement benevolent governance, it should 
not wage wars frequently. If it intended to 
expand territories, it should not hastily end 
the policy of government monopoly on iron 
smelting. The edict lifting the ban on salt 
and iron stated that “most of the officials 
were corrupt and acted improperly” (Fan 
2000, 165), which seemed to reflect the 
fact that the administrative costs of the 
government-monopolized iron smelting 
policy were very high at that time and the 
net income of the monopoly operation was 
significantly reduced. Therefore, the way 
of operation became something not worth 
doing.

After the Wei and Jin dynasties, the 
iron smelting industry was no longer of great 
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significance to the government finance. 
Attempts to monopolize the iron smelting 
industry failed to achieve the expected 
results. During the Sixteen Kingdoms 
period, the fiscal policy logic of Yao Xing 
姚兴 was consistent with the words of the 
officials in Discourses on Salt and Iron. 
However, the listed financial sources did 
not include mining and iron smelting. “Yao 
Xing pointed out that passes and ferries 
should be taxed as the country’s revenue 
was insufficient, and salt, bamboo, and 
wood should all be taxed too. The ministers 
remonstrated by pointing out that the 
natural resources are a gift from Heaven to 
nourish all things in the world. The emperor 
governs all states, so it is inappropriate to 
control these natural resources to take away 
the benefits. Yao Xing replied, ‘those who 
can enjoy the benefits of the resources are 
from wealthy families. Why shouldn’t I tax 
the rich to provide for the poor?’ Then the 
policy was implemented” (Fang et al. 1996, 
2994).3 If the iron smelting industry was 
still of great significance to the government 
finance, it was unlikely that Yao Xing would 
ignore this. Liu Daoji 刘道济, Regional 
Chief of Yizhou in the Liu Song Dynasty, 
tried to make money by monopolizing 
the iron smelting industry, but could not 
succeed. “The local government set up an 
iron smelting monopoly system, banned 
private iron smelting, and raised the price 
of ironware. The merchants complained 
and the people wanted to rebel” (Shen 1974, 
1381).

After that, there were few 
dynasties that met their financial 
needs by completely monopolizing 
iron smelting. The common 

governance method was to tax the mining 
and smelting. The situation in the Yuan 
Dynasty was a special case. In the Yuan 
Dynasty, many industries were brought 
under government control through 
the classified household registration 
system. During Ahmad Fanakati’s 阿合马 
dictatorship, a high degree of monopoly 
was implemented on the iron smelting 
industry for the purpose of making money. 
However, it should be noted that some of 
the highly controlled policies implemented 
in the Yuan Dynasty were not the result of 
trend changes in the process of industrial 
development. Moreover, the government 
monopoly policy in the Yuan Dynasty 
was often abolished and discarded, 
and its implementation area and scope 
were limited. For example, private iron 
smelting in the south was not restricted, 
but selling ironware in areas north of the 
Yangtze River and the Huai River was 
not allowed. Original private ironware 
and manufacturing of new ironware by 
destructing pig iron and wrought iron ware 
were not within the scope of the ban (Yang 
2004, 152). Judging from the records at 
that time, the efficiency of the government-
monopolized iron smelting was not high. 
With detailed calculations, Wang Yun 王恽 
pointed out that the contracted operation 
by the smelting households produced more 
iron and was more profitable than the 
government-monopolized operation. The 
government should “abolish the monopoly 
operation that was implemented based on 

	 3 It can also be found here that although salt and iron industries were 
termed collectively in the Han Dynasty, the salt industry, as an 
unchanging resource-exploiting industry, had always been of great 
financial significance that continued throughout all dynasties.
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the classified household registration and 
allow people to smelt iron privately. It may 
purchase ironware from civilian people 
based on the official price, so that both the 
government and the people can benefit” 
(Wang 1987, 289). There were also some 
government-run iron smelting sites in the 
Ming Dynasty, such as the famous Zunhua 
Iron Smelting Factory, which produced 
various ironware. However, since the 
government no longer had a monopoly 
on iron smelting, the government-run 
iron smelting sites were no longer a source 
of fiscal revenue but became a subsidy 
target. Zunhua Iron Smelting Factory was 
closed in the ninth year of Wanli (1581) 
(Zhang 1990). This period can no longer 
be compared with the Han Dynasty that 
benefited from monopolizing salt and iron 
across the whole country.

The fact that the iron smelting 
industry was no longer of great significance 
to the government’s finance was also 
reflected in the fact that the tycoons engaged 
in professional commodity production 
had disappeared in the Eastern Han 
Dynasty (Tang 1992, 41). Tang Zhangru 
has discussed the case, which included 
the tycoons engaged in the iron smelting 
industry. If the iron smelting industry still 
had high profits and the government did 
not monopolize it, tycoons would appear. 
However, it turned out that large-scale 
concentrated iron smelting production 
could not be sustained after the Eastern 
Han Dynasty.

The history of the iron smelting 
industry from monopoly to liberalization 
reflects the impact of the production 
mode transformation on the governance 

forms. If the production of key materials 
is concentrated in individual regions and 
groups, other social groups will inevitably 
depend on these key groups. Tycoons 
monopolized the iron smelting industry 
and their power was comparable to that of 
feudal monarchs. If the central government 
could monopolize the production of key 
materials, it would be easy to establish a 
financial system to support the political 
centralization. When technologies of 
the iron smelting industry became more 
popularized and the development of the 
industry entered the stage of decentralized 
and diversified production, the cost of 
forcible monopoly by individual groups 
increased. Reasons were as follows. Firstly, 
the social demand was large, and the 
production pressure to meet the large 
demand was high. Secondly, a complete 
monopoly of production required a strict 
ban on the production of other social groups, 
and the administrative system required 
resulted in a huge burden. Thirdly, with the 
popularization of iron smelting production, 
completely changing the current situation 
would inevitably have a huge impact on 
all aspects of production and life, which 
would cause fierce opposition and increase 
the cost of policy implementation. At 
this time, the central government might 
reduce governance costs by giving up the 
monopoly and had to find another way for 
its fiscal policy. Therefore, reforms towards 
the decentralization and localization of 
production became necessary, and the 
centralized governance form had to be 
changed.

The central government’s 
abandonment of monopoly does not 
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necessarily mean completely abandoning 
the government-run iron smelting industry. 
On the contrary, under the situation that 
technologies were relatively but not totally 
popularized, any social group had to 
directly operate some ironworks in order 
to meet economic, military, and other 
practical needs. Such needs were reflected 
in the Han Dynasty. As stated in “Original 
Proposals” of Discourses on Salt and Iron 
盐铁论·本议, “Therefore, the previous 
emperor set up the iron monopoly office 
to support agriculture” (Huan 1992, 3). 
Sadao Nishijima and Huang Fucheng 黄
富成 pointed out from the perspectives of 
literature and archeology respectively that 
the “big tool” described in Discourses on 
Salt and Iron was an agricultural tool that 
was closely related to the implementation 
of a drought-resistant farming method, 
by Emperor Wu of Han (Huang 2010; 
Sadao 1984, 41). In the following eras, the 
significance of the iron smelting industry 
to the government’s finance weakened 
while its significance in meeting user needs 
became more prominent. Pu Yuan of the 
Shu Han Dynasty was the western section 
clerk in the Office of the Counselor-in-
Chief Zhuge Liang 诸葛亮 (1975, 277); 
Helian Bobo’s 赫连勃勃 subordinate Chigan 
Ali was the chamberlain for the Palace 
Buildings (Fang et al. 1996, 3205). Tang 
Zhangru pointed out that during the Three 
Kingdoms period, both Wei and Shu had 
full-time officials in charge of iron smelting, 
and Wei’s iron smelting sites were clearly 
directly under the management of 
the central government. He cited 
“Hundred Officials” of Book of Song 
宋书·百官志 and pointed out that 

Liu Song’s iron smelting laws were limited 
to Yangzhou area and were managed by 
Shaofu (Tang 2000, 470–542).4 It can be 
seen that iron smelting sites monopolized 
by the government were usually managed 
by functional authorities. The central 
government, local military commanders, 
and even local powers had to purchase 
ironware themselves. To a certain extent, 
the central government was equivalent to a 
large local power when the governance was 
decentralized. Without controlling the iron 
smelting industry to a certain extent, it would 
be difficult for the central government to 
maintain its normal operation. Controlling 
the iron smelting industry had the effect of 
preventing separatism.

At that time, the taxes and corvees 
in the eastern counties were heavy, 
so the people entered Guangzhou 
by sea. Deng Yue 邓岳, the regional 
chief of Guangzhou, smelted metals 
and forged weapons on a large scale, 
so the ethnic minority people knew 
how to make weapons. Geng Yi 庾
翼 submitted a memorial stating 
that the Eastern Territory was an 
important foundation of the country 
and now being invaded. More and 
more people fled, so the ethnic 
minorities looked for opportunities. 
If they learned about the benefits 
of smelting metals and casting 
weapons, iron smelting would not 
be controllable. (Fang et al. 1996, 

	 4 Tang Zhangru also noticed that it was administered by the chamberlain 
for the National Treasury rather than the functional departments in the 
era of government-monopolized iron smelting industry.
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1932)
The emperor appointed Zu 

Ti 祖逖 as General Fenwei and the 
regional chief of Yuzhou and gave 
him food for a thousand people 
and three thousand pieces of cloth. 
He did not give Zu Ti armor and 
weapons but asked him to recruit 
soldiers on his own.  (Fang et al. 
1996, 1695)

Hou Jing 侯景 believed that 
the weapons given by the central 
government were not of good quality 
and asked it to forge new weapons 
for him at Dongye Ironworks. The 
central government agreed. (Yao 
1973, 841)

The first two pieces of text cited 
above are from the Eastern Jin Dynasty 
while the third one is from the end of Liang 
Dynasty, which is later. These texts indicate 
one thing, that is, the local powers might 
recruit good blacksmiths and purchase 
high-quality ironware on their own at that 
time, but it was not easy to obtain them. 
This is a phenomenon that only occurs 
when advanced iron smelting technologies 
are relatively but not totally popularized. 
Modern economic concepts advocate free 
transactions in the market. The implicit 
assumption in the concept is that a person 
can always buy the products he needs with 
hard currency. The iron smelting industry 
in the Medieval Times did not reach such 
a production level. In the Southern Liang 
Dynasty, the central government’s iron 
smelting sites manufactured not only 
weapons, but also farm tools and daily 
utensils. “. . . Ironware manufactured by 

the eastern and western ironworks ranged 
from large ones like tripods and cauldrons 
to small ones like hoes” (Yao 1973, 291). 
In the Ming Dynasty, ironware was not 
prominent in the military industry. The 
government-run Zunhua Iron Smelting 
Factory that only manufactured various 
ironware was completely abandoned. 
After the close down of Zunhua Iron 
Smelting Factory, the central government 
switched to “purchasing ironware” from 
civilian ironworks (Zhang 1990). This 
shows the significance of user needs to 
the government’s monopoly on the iron 
smelting industry. Traditional views have 
great limitations in understanding the 
government’s policy of monopolizing 
iron smelting from the perspective of the 
opposition between the government and 
the people, or even the opposition between 
the government and the market.

V	 Changes in the Iron Smelting 
Production Organizations

The organizational form of iron smelting 
sites in the Han Dynasty was adapted to the 
large-scale production relying on simple 
labor. At that time, the smelting blast 
furnace required a large number of people 
to operate. Furnace No. 1 in Guxing Town 
required 12 people to operate at the same 
time (Bai 2005, 327). The iron-making 
furnace in the Han Dynasty was about three 
meters high, with a volume of forty to fifty 
cubic meters. The workshop area reached 
tens of thousands of square meters, and the 
entire iron-smelting site required hundreds 
or even thousands of corvée laborers 
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(Yang 2004, 52). In terms of the iron 
smelting operation, there is no difference 
between tycoons and the government. “In 
the past, great families monopolized the 
benefits from exploiting mountains and 
seas, mining and smelting iron, casting 
ironware, and boiling salt with seawater. 
Some great families gathered thousands of 
workers who were mostly exiled prisoners” 
(Huan 1992, 78). During the Qin and Han 
dynasties, most farm tools were cast from 
black-core malleable iron (Yang 2004, 67–
74). The management of the iron smelting 
production required “officials give clear 
guidance and skilled laborers follow the 
guidance during production” (Huan 1992, 
429). These phenomena show that the 
iron smelting sites in the Han Dynasty 
were managed through the bureaucratic 
organizational form to achieve large-
scale production and standardization of 
products.

As the iron smelting industry 
entered a stage dominated by forging 
and steelmaking, the production process 
became complex, products were diversified, 
and skilled workers became more and 
more important. Tang Zhangru (2000) 
pointed out that artisans were increasingly 
mentioned in literature starting from the 
late Han Dynasty. During the Wei, Jin, and 
Southern and Northern dynasties, artisans 
were often forced to be registered and 
strictly monitored. They seemed to have a 
low status, but this was actually a special 
management measure under the condition 
that there were not enough skilled workers 
for the large demand. Some historical 
materials after the Eastern Han Dynasty 
have more detailed descriptions of the iron 

smelting sites.
Zhuge Liang once wanted to forge 

swords but failed, so he appointed Pu 
Yuan as the western section clerk. Pu was 
an ingenious artisan and took the task. By 
using unusual methods to forge weapons at 
Xiegukou, he built three thousand swords 
for Zhuge Liang. After the swords were 
forged, Pu said to himself, the Han River 
was not suitable for quenching the swords, 
but the characteristics of the Shujiang River 
made it very suitable. So he ordered people 
to take the water from the Shujiang River in 
Chengdu. When using the fetched water to 
quench the swords, he said that the water 
was mixed and could not be used. The water 
fetcher argued that it was not mixed. Pu put 
the swords into the water and said, “there 
are eight liters of other water mixed in it. 
How can you say it is not mixed?” The water 
fetcher was convinced and said, “I actually 
spilled the water at Fujindu. Because I am 
afraid of being punished, I replenished eight 
liters of water from the Fu River.” Everyone 
was impressed by what Pu was capable of 
and praised Pu for his magical skills. The 
swords were tested as soon as they were 
made. When using them to cut the bamboo 
tubes filled with iron beads, the tubes were 
easily cut through. They were said to be 
the best ones in the world and dubbed as 
the magic swords. The sword that remains 
today was a part of his legacy (Zhuge 1975, 
278).

Helian Bobo appointed Chigan Ali 
as the chamberlain for the Palace 
Buildings. Chigan Ali recruited 
100,000 Hu and Han people in the 
Lingbei area and built the capital city 
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north of the Shuo River and south 
of the Hei River. Helian Bobo said, 
“I am about to unify the world and 
rule all regions as a king. Chigan Ali 
was clever and obedient toward his 
superiors, but vicious and cruel to 
his subordinates. He built the city 
wall with steamed soil. If the iron 
cone could penetrate an inch deep 
during the inspection, he would kill 
the mason and put his body into 
the city wall. Helian Bobo thought 
that Chigan Ali was very loyal, so 
he gave him full responsibility for 
the construction of the city. Chigan 
Ali was also responsible for making 
weapons. After all weapons were 
made, they had to be presented to 
him for inspection. At this time, 
someone among the workers would 
definitely be killed. If the arrow 
could not penetrate the armor, 
then the bow-maker would be 
killed; if the arrow could penetrate 
the armor, then the armor-maker 
would be killed. (Fang et al. 1996, 
3205)

According to the historical materials 
cited above, Zhuge Liang appointed Pu 
Yuan as the head of the iron smelting 
agency in order to meet military needs. Pu 
was proficient in quenching techniques 
and his attainments were beyond the reach 
of ordinary people. He could distinguish 
the influences of different water qualities 
on his products. Without the supervision 
of such a technical person in charge like 
Pu, it could be difficult for the production 
to reach a high level. Chigan Ali adopted 

extremely cruel management measures 
and squeezed the potential of the workers 
in extreme ways. Such extreme measures 
are actually very risky. Artisans may win 
in the brutal competition by destructing 
their competitors’ products instead of 
trying to improve the quality of their 
own products. Only when the technical 
person in charge is extremely proficient 
in the business he is engaged in can he 
judge whether the artisans are striving 
for excellence during the production. In 
standardized production, there is little 
room of improvement for laborers once 
they have mastered basic skills. Only skilled 
workers require long-term, continuous 
improvement of techniques to improve the 
production efficiency. The main tasks of 
corvée laborers in the iron smelting sites of 
the Han Dynasty, such as operating blast 
furnaces, melting ore, and casting, do not 
require particularly outstanding personal 
skills. Additionally, Qiwu Huaiwen of 
the Northern Qi Dynasty, who had made 
an outstanding contribution to the steel-
filling technique, was able to make an 
outstanding steel sword. He also had 
attainments in quenching techniques and 
later became Regional Chief of Xinzhou 
(Li 1972, 679). Pu Yuan, Chigan Ali, and 
Qiwu Huaiwen were all promoted to 
officials in an unconventional way. They 
were not one of “those from the wealthy 
families formerly benefitted from the salt 
and iron industries in the government” 
(Ban 1962, 1166). Instead, they were good 
at techniques and therefore were appointed 
and promoted. These “technical leaders” 
were responsible for overseeing artisans 
and striving to use better techniques to 
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make better products (Miao et al. 1993).5 
Both the Shu Han state and the Hun Xia 
state had emperor titles and they were also 
separatist regimes. This shows that local 
powers that employed outstanding talents 
could establish their own iron smelting 
production organizations.

VI	 Changes in Grassroots 
Individuals and Social 
Communities

The transformation of the production modes 
caused changes not only in the policies of 
the central government and organizational 
forms of the iron smelting production, 
but also in grassroots individual behaviors 
and the social structure. During the Han 
Dynasty, painting bricks in tombs became 
popular. Most of the paintings revealed the 
life scenes of great families, and many of 
them showed scenes of iron smelting. In the 
image painted on a Han Dynasty painting 
stone unearthed at Shandong Hongdaoyuan, 
we can see a forge furnace with a leather air 
blower, one person is forging ironware, one 
is inspecting the products, and another two 
are operating the leather air blower (Yang 
2004, 281). There are also similar weapon 
forging scenes in the paintings of weapon 
workshops in Huangjialing (Zeng 1995). As 
compared to the technical characteristics of 
pig iron smelting and casting, what the Han 
Dynasty painting stones mainly 
show is the scene of forging and 
steelmaking, rather than smelting 
and casting.6

Forging and steelmaking 
was a production mode that relies 

more on skills and requires more mental 
investment from the producer. Therefore, 
forging and steelmaking interested first-
class artisans like Ji Kang, while simple 
routine labor might not be so attractive 
to them. “Ji Kang’s Biography” of History 
of the Jin Dynasty 晋书·嵇康传 describes, 
“because Ji Kang’s family was poor, he and 
Xiang Xiu 向秀 once forged iron together 
under a big tree in order to support the 
elderly and themselves” (Fang et al. 1996, 
1372). It can be seen that Ji Kang’s family was 
not wealthy. Although his family was less 
likely to be extremely poor, it was definitely 
incomparable to the wealthy merchants 
who were as rich as a prince. Therefore, 
Ji Kang became rich not by possessing 
equipment and resources and recruiting a 
large number of laborers, but by relying on 
personal mental investment to forge high-
quality products and make some money. 
This shows that after the value creation 
was transferred to the downstream of the 
forging industry, Ji Kang, as a celebrity, was 
able to “support himself ” and maintain his 
original standard of living. Considering Ji 
Kang’s economic strength, it was unlikely 
for him to transport large amounts of 
ironware to faraway places for sale, so he 
would only trade in nearby areas. In this 
way, similar producers in the grassroots 
society gradually connected together to 
form an economic community.

In the grassroots society, there were 

	 5 The records in literature are mainly about weapons, while  
archaeological materials show that tool production mainly used the 
forging process after the Northern and Southern dynasties. They 
demonstrate the process of technology diffusion.

	 6 The large number of carved stones also reflects the popularization of 
advanced iron smelting technology, which allowed people to process 
hard rocks, enriching the lifestyle of wealthy families.
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a large number of skilled workers who could 
produce independently. Ironware was a 
complex product with certain technical 
thresholds. Ironware manufacturing 
and trade had become industries having 
complex social connections and requiring 
internal knowledge in particular. To 
engage in ironware trading, one requires 
to “know the business.” Let us take Shi Bao 
石苞 from Nanpi, Bohai as an example. Shi 
Bao was originally a county official. His 
two important experiences were related 
to ironware trading. Records of the Three 
Kingdoms 三国志 describes, “During the 
Qinglong period, Shi Bao sold ironware in 
Chang’an. He met Sima Yi 司马懿 and was 
appreciated by him” (Chen 2011, 147). 
History of the Jin Dynasty describes, “later he 
was sent to Yecheng, but it took him a long 
time to finish the work, so he began to sell 
iron in the market of Yecheng. Zhao Yuanru 
赵元儒, head of the market, was known for 
being good at discovering talents. When he 
saw Shi Bao, he was surprised by Shi Bao’s 
talents . . . thus Shi Bao became famous” 
(Fang et al. 1996, 1000). It can be seen that 
Shi Bao was not engaged in iron forging, 
but selling ironware only. Moreover, he sold 
ironware by taking advantage of his business 
trips. The place where he sold ironware 
twice was not in the county where he lived, 
but in the market of big towns. Shi Bao had 
a lower social status and did not have a lot of 
capital, so he probably used his knowledge 
in iron smelting to successfully connect 
with local small producers. He must have 
bought ironware at a lower price and sold it 
at a higher price in the big market. His role 
was similar to the middlemen in the modern 
economy who use market segmentation to 

resell specialty products. The distribution 
and transportation of ironware in the 
Han Dynasty was a large-scale material 
allocation dominated by tycoons and the 
government, which relied on the centralized 
production mode. Historical Records 史记 
describes, “As all government sectors were 
doing business and competing for profits, 
which led to price rises, Sang Hongyang 桑
弘羊 applied to set up dozens of assistant 
directors of the Ministry of Agriculture, 
who would be in charge of each county. 
Each county generally had a salt and iron 
officer responsible for transporting salt and 
ironware. He also applied to set up a leveling 
officer in the capital city to receive goods 
shipped from various places. The officials 
under the Minister of Agriculture had full 
control over the whole country’s goods so 
that they were sold out when the price was 
high and were bought in when the price 
was low. As a result, wealthy businessmen 
could not make huge profits, so they would 
return to farming without causing price 
rises. Because prices were suppressed across 
the country, the name for the position was 
‘leveling officer’” (Sima 1982, 1441). This 
business mode whether government-run 
or private, is very different from the small-
scale middleman trading activities that 
Shi Bao was engaged in. If products were 
standardized and market transaction costs 
were kept low, such middlemen had no 
chance of making profits. In the process of 
decentralizing the iron smelting production, 
those engaged in trading and reselling 
ironware were not only the beneficiaries of 
the process, but also an important part of 
the new production mode.

Recycled scrap ironware can be used 



Frontiers of History in China-Selected Publications from Chinese Universities 462

as the raw material for smelting and forging 
a new one. The increase in the quantity 
of ironware in the society is conducive to 
the establishment of an independent and 
decentralized iron production system. Then 
how much ironware was there in the society 
during the Wei and Jin dynasties? We can 
get the answer from the ironware owned by 
ordinary families. “Bao Yuan 鲍瑗 went to 
the market as he said and bought a riding 
whip and then hung it on a tree. Three 
years later, when he was digging a well, he 
discovered hundreds of thousands of copper 
coins and more than 20,000 bronzeware and 
ironware. As a result, his family property 
and expenses became abundant, and all the 
patients in his home recovered” (Fang et al. 
1996, 2478).7 This historical material omits 
the measurement unit for the quantity of 
bronzeware and ironware. We can refer to 
other historical materials of similar periods. 
“Suo Lu’s Biography” of Book of Song 宋书·

索虏传 describes, “thirty thousand jin 斤 (one 
jin equals to half a kilogram) of iron and 
more than nine thousand pieces of large and 
small ironware” (Shen 1974, 2350). “Kang 
Xun’s Biography” of Book of Liang 梁书·康
绚传 describes, “Therefore, people brought 
ironware manufactured by the eastern and 
western ironworks ranged from large ones 
like tripods and cauldrons to small ones like 
hoes. Tens of millions of jin of ironware 
were put into the water at the big 
weir” (Yao 1973, 291). It can be 
seen that the unit of measurement 
should be jin. “Suo Lu’s Biography” 
recorded the materials of a garrison 
lord, while “Kang Xun’s Biography” 
recorded the materials of the 
central government’s iron smelting 

agency. Judging from the relative quantity, 
the number of bronzeware and ironware 
owned by Bao Yuan after he became rich 
is relatively reliable. There should be more 
ironware than bronzeware, so Bao Yuan had 
at least more than 100,000 jin of ironware. 
This is the quantity of ironware owned by 
a rich official’s family in the Wei and Jin 
dynasties. In the Western Han Dynasty, if 
a family owned 30,000 jin of bronzeware 
or 120,000 jin of ironware or 1 million wen 
文 (one wen  equals to 0.372 grams) copper 
coins , its strength was equivalent to that of 
a feudal lord with a thousand households 
(Yang 2004, 52).8 In the system of the Jin 
Dynasty, “a county magistrate owns 1,800 
households and 75 li of land; a major prince 
owns 1,600 households and 70 li of land; 
a minor prince owns 1,400 households 
and 65 li of land; a major lord owns 1,200 
households and 60 li of land; and a minor 
lord owns 1,000 households and 50 li of 
land” (Fang et al. 1996, 414–15). As a poor 
official, Bao Yuan’s status should be far 
lower than these. Therefore, as compared to 
the middle and early Western Han Dynasty, 
the people in the Wei and Jin dynasties 
owned much more ironware. This might 
allow the grassroots society to reduce its 
dependence on the centralized material 
supply system.

The popularization of iron smelting 

	 7 The divination matters recorded in the “Biography of Arts” 艺术传 are 
not credible, but the living standards reflected in the record should be 
reliable.

	 8 The “Biographies of Wealthy Merchants” 货殖列传 of Historical 
Records records: “. . . a thousand jun (one jun equals to 15 kilograms) 
of copperware, a thousand dan (one dan equals to 60 kilograms) of 
unpainted woodware, ironware, gardenia jasminoides ellis, and rubia 
cordifolia . . . . Such wealth is comparable to that of princes.” Yan Kuan 
interpreted that there were 30,000 jin of copperware and 120,000 jin of 
ironware.
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technology had significantly increased the 
quantity of ironware in the society. This 
allowed some advanced tools to be widely 
available in the grassroots society, creating 
conditions for the formation of new public 
activities and power structures. “Huan 
Xuan’s Biography” 桓宣传 of History of the 
Jin Dynasty records a conflict between a 
government official and a castle master 
over large ironware. From this, we cannot 
only directly see the material production 
and supply system built by local powers 
by recycling and casting ironware, but 
also find the role that ironware played 
in the new community of the grassroots 
society. “At that time, castle master Zhang 
Ping 张平 named himself Regional Chief 
of Yuzhou while Fan Ya 樊雅 named 
himself Prefecture Chief of Qiaojun. Each 
of them occupied a castle with thousands 
of people . . . . Later, Zu Ti, Regional Chief 
of Yuzhou, came to Luzhou and sent Yin 
Yi 殷乂 to recruit Zhang Ping and Fan Ya. 
Yin Yi looked down on Zhang Ping. He 
looked at Zhang Ping’s house and said, 
‘this can be used as a stable.’ Then he saw 
a large wok and said, ‘it can be used to 
smelt iron.’ Zhang Ping said, ‘this is a wok 
used by emperors during peacetime, why 
destroy it?’ Yin Yi said, ‘you may not even 
be able to save your own head, how can 
you still care about this wok?’ Zhang Ping 
was furious and killed Yin Yi on his seat. 
Then he led the soldiers to defend the 
castle” (Fang et al. 1996, 2115).9 The “large 
wok” here refers to a large iron pot, a type 
of utensil that appeared in the late Eastern 
Han Dynasty (Bai 2005, 253). 
Due to the popularity of stoves, 
legless cooking utensils such as 

cauldrons and woks had replaced three-
legged cooking utensils. Being different 
from cauldrons that have a wide belly and 
narrow mouth, woks have a huge mouth 
and are often used to cook meat and grains 
in large quantities (Sun 1991, 332). The 
shape of large woks seems simple, but the 
casting process is actually complicated. 
By the Song and Ming dynasties, it was 
still an important product that could 
only be produced by the developed iron 
smelting industry. A large wok needs to 
be cast to a uniform thickness, which 
places high demands on clay mold 
making. The casting is not simple either. 
When the wok is not “cooled down,” 
the “cover mold” needs to be opened for 
inspection. If there is any “fault,” it must 
be repaired immediately, otherwise the 
wok will become a waste (Yang 2004, 170). 
Therefore, the appearance of a large wok 
in literature from the late Han Dynasty 
to the Jin Dynasty should not be taken 
lightly.

Large iron woks can provide food for 
a large group of people at the same time and 
may be associated with a new type of public 
life. In modern rural collective activities, 
especially clan activities in southern China, 
large iron woks are indispensable tools for 
village banquets. Some documentaries and 
photo reports recorded that village banquets 
for thousands of people required chefs to 
work around several large iron woks all 
day long (Liu 2004). Foshan’s iron smelting 
industry in the Ming and Qing dynasties 
was dominated by iron woks, which were 

	 9 This event could be also seen in another piece of record in Comprehensive 
Mirror in Aid of Governance (Sima et al. 2007, 1062).
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“exquisite and unparalleled elsewhere in 
China” (Li 1988). To this day, iron woks are 
still a common cooking utensil for people in 
Cantonese-speaking areas. Large pots have 
always been called “woks” in the Cantonese 
dialect (Huang 2020). Castles in the Wei, 
Jin, and Southern and Northern dynasties 
have a certain inheritance relationship 
with the villages of later generations (Han 
1997).10 Modern literature can provide some 
reference for understanding the role iron 
woks played in ancient grassroots public life. 
Sadao Nishijima pointed out that in the Han 
Dynasty, fellow villagers were connected by 
sacrificial activities. There is no mention of 
sacrificial activities in Monthly Instructions 
for the Four-Peoples 四民月令, which reflects 
the decline of fellow villager organizations 
in the late Eastern Han Dynasty (Sadao 
1984, 34). Moreover, the way of sacrificial 
activities in the pre-Qin and Han dynasties 
was that everyone ate the food separately, 
instead of gathering together to eat at the 
same time. The Counselor-in-Chief Chen’s 
Biography 陈丞相世家 describes, “When a 
sacrificial activity was held in the village, 
Chen Ping 陈平 took on the task of dividing 
the sacrificial meat. He divided the meat 
evenly” (Sima 1982, 2052). Shi Zhilong 史
志龙 cited Book of Etiquette and Ceremonial 
仪礼 and Liye Qin Bamboo Slips 里耶秦简 
to point out that sacrifices are shared or 
purchased by all attendees and brought 
back to their individual homes (Shi 2010, 
134–36). Therefore, sacrificial activities are 
a way of connection between people and the 
community while bringing the food 
back shows that their individual 
routine life is still separated. In 
contrast, attending village feasts is 

a way in which people connect with other 
community members in their daily life to 
create a sense of living together. Of course, 
the pre-Qin period in China was dominated 
by a ritual culture centered on large bronze 
ritual vessels. Did the iron wok represent 
the inheritance of bronze ritual vessels? Sun 
Ji 孙机 pointed out that bronze ritual vessels 
unearthed from high-level tombs of the 
Han Dynasty were very rare, meaning that 
bronze vessels did not take an important 
position in the ritual system of the upper 
class (Sun 1991, 302). The lower classes 
were unlikely to expend resources to revive 
ritual practices that even the upper classes 
had long abandoned. Therefore, the iron 
wok should be regarded as a representative 
of the new public life, which promoted 
the formation of a new community in the 
grassroots society.

It is particularly worth noting that 
castle master Zhang Ping called his iron 
wok the “Big Wok Used by Emperors.” 
Why a local power was so bold to do this 
is a mystery. However, it is conceivable 
that this iron wok must be huge and 
majestic while the public activities carried 
out around it must be grand and lively. 
There is an important power theory in 
modern political sociology, that is, power 
shows performative characteristics in 
its formation and application processes. 
Power comes from exaggerated and 
politically significant activities that 
suddenly appear in specific scenarios. 
Such activities break the balance of the 

	 10 Also, as pointed out by Hou Xudong 侯旭东, in the Northern Dynasty, 
people had less identification with the officially established villages 
under the Xiang-Li system and a stronger sense of belonging to the 
villages where they lived for generations (Hou 2001).
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old order, prompt the people present to 
succumb to the new order, and build a 
new power structure and keep it running 
(Reed 2019, 193–218). Therefore, 
“emperor” fits the sudden, exaggerated, 
and shocking characteristics required for 
power performance. The purpose of the 
castle master’s use of the iron wok to hold 
public activities is to construct his power 
structure. The theory makes it easier for 
us to understand why a quarrel over a wok 
led to a murder. The proposal of Yin Yi, 
the representative sent by Zu Ti, to smelt 
the iron wok not only defied Zhang Ping, 
but also fundamentally subverted the 
power structure of the local force. All in 
all, the development of the iron smelting 
industry has provided material conditions 
for the formation of local powers in two 
aspects. Firstly, it has provided material 
resources for the economic and military 
activities. Secondly, it has provided 
technical conditions for the new public 
activities.

To sum up, the transformation of 
the production mode of the iron smelting 
industry has brought about changes in the 
production and operational behavior of the 
micro entities, creating conditions for the 
grassroots social community to establish 
a relatively independent economic system 
and power structure. Clans and fellow 
villager organizations are the social 
foundation of the castles while great clans 
and families are the social foundation of the 
separatist regimes (Tang 1983, 1–24). We 
can say that the development of the iron 
smelting industry has played an important 
role in the changes of the grassroots 
governance forms.

VII	�  Conclusion and  
  Discussion

Regarding the theory of state governance 
in ancient China, this paper attempts to 
use the research perspective of production 
mode transformation to analyze the change 
of state governance, in particular, how 
the transformation of production mode 
in the iron smelting industry caused the 
changes in governance forms at three levels: 
central government policies, production 
organization, and grassroots individuals 
and social communities. From the pre-Qin 
period to the middle and early Eastern Han 
Dynasty, China developed a production 
mode based on pig iron smelting and 
casting in its iron smelting industry with 
value creation concentrated in links like 
resource extraction, smelting, and casting, 
featuring prominent financial significance; 
the government or large merchants 
gathered a large number of simple labor 
and production equipment and carried out 
large-scale and standardized production 
under the supervision of officials. With this 
objective condition, the states in Qin and 
Han dynasties formed a highly centralized 
form of state governance through the 
government monopoly on the iron smelting 
industry. When the production mode 
transformed to steel forging, value creation 
shifted to downstream links such as forging 
processing; iron smelting technology 
became highly popularized, resulting in 
more abundant ironware stock; skilled 
labor gained a prominent status. At that 
time, various local powers and grassroots 
communities were active in iron smelting 
production and operation, and the central 
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government had more to lose than gain by 
continuing the monopoly on iron smelting 
industry. It became inevitable to abolish the 
monopoly. Government-run iron smelting 
only existed to meet the needs of use. State 
governance also showed characteristics 
of decentralization and localization. 
After the Medieval Times, iron smelting 
production became extremely popular, and 
many individual civilian households also 
engaged in the profession (Xu 1987). Iron 
smelting became a common industry, and 
the consolidation of emerging production 
activities would shape the form of 
governance.

The following three issues require 
further attention: First, the analysis of 
changes in state governance should focus 
on the entire economic structure, including 
all industries. This paper takes the iron 
smelting industry as the entry point because 
it occupied a key position during the 
specific period, featuring the significance 
as a critical indicator. Any future study 
targeting a period with more complex 
economic structure should use the same 
entry point with caution. For example, this 
paper uses some materials from the Yuan 
and Ming dynasties for comparison with the 
Han Dynasty in policy changes. However, 
iron smelting, which was popularized and 
became a relatively common industry 
in the Yuan and Ming dynasties, was 
ineffective in explaining the overall changes 
in the economic structure. Therefore, the 
iron smelting industry of this period can 
only be used for the comparison with the 
situation in the Medieval Times 
but cannot be used to explain the 
governance form in the Yuan and 

Ming dynasties. In the Han Dynasty, many 
industries showed similar characteristics to 
the iron smelting industry, such as handicraft 
industry and cash crop cultivation, which 
all demonstrated the characteristics of 
scale production, facilitating centralized 
production under the management of 
bureaucratic agencies. The system of 
object bearing the name of its artisan in the 
handicraft industry is a reflection of this 
mode, showing the relationship between 
the centralized bureaucratic state and the 
production mode in the Han Dynasty, 
which needs further study in the future. 
Second, the production mode of pig iron 
smelting and casting followed the technical 
path established based on bronze smelting 
and casting in the pre-Qin period, showing 
the characteristics of path dependence. The 
Bronze Age in China featured the smelting 
and casting of large-sized ritual bronze 
vessels and the development of advanced 
technology of blast furnace and large-scale 
production organization. Academic circles 
have traditionally tended to study the age 
of the ritual system centering on bronze 
vessels from a cultural and institutional 
perspective. However, what requires more 
attention is that the production practices 
provided the economic and organizational 
conditions for the birth of large states.11 
Finally, future research can further focus 
on the impact of the change of production 
mode in other periods on state governance. 
For example, Tang Zhangru pointed 
out that the Tang government loosened 
physical restrictions on artisans under the 

	 11 About the state administration and control over advanced industries in 
the pre-Qin period, see He (2017) and Yu et al. (2019).
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conditions of substantially widespread 
social production (Tang 2000). Then, 
such substantially widespread social 
production may explain many changes in 
state governance and economic policies 

in the Tang and Song dynasties. This 
perspective makes it possible to establish 
a general theory on the transformation of 
production mode and the change of state  
governance.
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