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Abstract

This paper examines the development of coal markets in China during the Early Republican period
(1912–1919) using newly digitized county-level data on coal prices and output. The findings show that
coal markets rapidly integrated between 1912 and 1915, following market liberalization after the collapse
of the Qing dynasty, but fragmented again with the onset of warlordism. The entry of private small
coal mines played an important role in this brief period of integration. The high energy costs faced
by commercial centers during the Qing were not purely the result of geographic misfortune, but also a
consequence of unfavorable institutions.

1 Introduction

Coal played a central role in the Industrial Revolution. Pomeranz (2000) argues that one reason why

Europe, rather than China, was the first to industrialize was its favorable geographic distribution of coal.

Europe’s development was largely the result of a “geographic accident” rather than fundamental differences

in technical skill or market efficiency. While a substantial body of research has examined coal markets in

European countries (e.g., Murray and Silvestre, 2020; Tan, 2009; Allen, 2023; Burhop and Lübbers, 2009;

Henriques and Sharp, 2021), studies of China’s coal markets remain limited.

Due to the Qing government’s strict restrictions on coal mining, only a few coal mines existed before

1900, concentrated in northern China. These mines were located far from the commercial centers in central

and southern China. This geographic mismatch led to high energy costs that posed significant challenges

to industrialization (Pomeranz, 2000). However, while natural resources are ecologically endowed, their

exploitation is a social outcome. By examining coal markets in the early Republican Era (1912–1919), the

period immediately following the collapse of the Qing, this paper sheds light on how China’s coal markets

developed in a more liberalized environment. The findings offer insights into what coal markets during

the Qing might have looked like under alternative institutional conditions. Fundamentally, were the fuel
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constraints faced by commercial centers in Qing China purely the result of geographic disadvantage, or were

they also the result of unfavorable institutions?

Following the collapse of the Qing dynasty, the early Republican period witnessed a wave of market

liberalization. The private sector replaced the public sector as the leading force behind industrial growth

(Rawski, 1989). In the coal industry, this was reflected in the entry of numerous small private coal mines.

While large coal mines remained concentrated in northern China, far from major commercial centers (e.g.,

the Lower Yangzi), as noted by Pomeranz (2000), these small private mines were scattered across the

country. Private sector participation in coal mining decentralized production and gave rise to competitive

local markets.

A prevailing view about the Chinese coal industry is that China had difficulty producing high-quality

coal suitable for industrial use. However, raw coal—primarily used for domestic heating—already played

an important role in facilitating industrialization. Even in Britain, during the early stages of industrial

development, coal was not used for industry but for household needs. Nevertheless, the availability of

inexpensive coal helped reduce the cost of other energy sources that could be used for industry. In addition,

the use of coal reduced reliance on land-intensive energy sources, such as charcoal, thereby easing the

constraint that finite land supply imposed on economic growth (Pomeranz, 2000).

This paper leverages a newly digitized dataset of county-level coal prices and outputs, compiled from

archival records of an annual survey conducted by the Republican government: Nongshang Tongji Biao

(Survey of Agriculture and Commerce). The survey recorded county- or provincial-level data for over one

hundred commodities produced in the surveyed locations. For the purposes of this study, a key advantage

of this dataset is that it contains not only price data but also local output data. The output data confirms

the existence of small coal mines, as coal was produced in many counties across all provinces, not only in

regions where large coal mines were present.

To further validate the dataset, I also conduct a qualitative study of coal using local gazetteers (difangzhi).

For counties that reported coal production in my dataset, their local gazetteers usually contain records of

coal deposits and mining activities. Many gazetteers also confirm the emergence of private small coal mines,

which produced much of the coal during the Republican period. Furthermore, the gazetteers provide useful

insights into how private coal mines operated, including issues related to property rights, labor, and coal

transportation. Beyond validating the data used in this study, these gazetteers also provide valuable context

for understanding the development of coal markets during this period. For counties that never reported coal

production in my dataset, I found little mention of coal production in their gazetteers. However, many of
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them noted the use of charcoal in both household and industry, further suggesting that coal and charcoal

served as substitute energy sources.

This paper first estimates the interregional integration of the coal market in China from 1912 to 1919.

Market integration is estimated using price correlations among local markets. The intuition behind this

measure is that if local markets were well integrated, prices should converge across regions, and any local

shock would be transmitted across all markets. I use three methods to estimate interregional integration:

correlation length, national versus local shocks, and cointegration analysis. These approaches are employed

by Roehner and Shiue (2000), Keller and Shiue (2007), and Shiue and Keller (2007), respectively. The first

two methods are particularly well suited to my dataset, which consists of a short panel (eight years) with

a large number of observations each year. The third method, pairwise cointegration analysis among price

series, takes advantage of the relatively large number of uninterrupted price series available in the dataset.

Moreover, although Roehner and Shiue (2000), Keller and Shiue (2007), and Shiue and Keller (2007) uses

grain prices, the estimation of market integration is independent of the absolute magnitude of prices. As

such, the estimates reported in these studies provide a useful benchmark for comparison with the results

presented in this paper.

These methods reveal that, overall, market integration remained limited to smaller scales (within provinces),

with virtually no integration observed beyond 75 km during 1912–1919. These findings are in line with the

historical context. First, China’s modern transportation infrastructure, particularly railways and paved

roads, did not undergo rapid development until the 1930s. Second, although coal was an important source

of energy, it had a low value-to-weight ratio and could often be replaced with other fuels, such as wood, in

many regions. At a broad level, these findings support Pomeranz (2000)’s argument that commercial centers

in Qing China faced difficulties in acquiring cheap coal.

However, a closer look reveals additional insights. First, I compare the periods 1912–1915 and 1916–1919.

These two periods differ in terms of political environment: during the first half, China remained politically

integrated, whereas the second period marked the beginning of warlordism, when the country was divided

into regions controlled by warlords. I find that between 1912 and 1915, the coal market rapidly integrated

spatially, showing signs of integration beyond the provincial level. However, market integration vanished after

1916. These findings are consistent with Feng (2025), which shows that political disintegration introduces

additional internal trade costs.

Unlike grain markets, supply shocks in coal markets were not necessarily random. Grain production

was constrained by the finite supply of farmland. As a country with a long agrarian history, nearly all
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the arable land in China had already been developed. Therefore, supply shocks in grain output were more

likely driven by random weather conditions rather than human factors. In contrast, coal deposits remained

largely unexploited before the Republican period, leaving room for the development of new coal mines. The

development of new coal mines was shaped by human decisions and coal production was also less susceptible

to natural factors such as weather. The relaxation of restrictions on private participation made it possible

for small coal mines to enter the market. Therefore, it is meaningful to study how market signals influenced

the supply shocks observed in the coal markets.

Leveraging the output data, I find that private coal mines did, in fact, respond to market incentives.

Counties that experienced high coal prices in the previous year were more likely to exhibit “positive supply

shocks,” which implied the entry of small coal mines. Higher prices increased the expected profits for

prospective investors, which encouraged their entry. In addition to high absolute prices, counties with prices

higher than those of neighboring areas were also more likely to experience entry next year. Higher relative

prices indicated less competition after entry, which also encouraged local producers. From this perspective,

limited spatial integration may not have been purely a disadvantage; rather, it may have created incentives

for local mining development. Meanwhile, the improvements in market integration observed during the first

half of the period may have been driven not only by increased trade activity but also by the strategic entry

of small producers that also contributed to price convergence among regions.

Although the location of coal deposits did leave Qing commercial centers facing high energy costs, this

paper highlights the potential for the entry of small coal mines and the improvements in market integration

under a unified and liberalized economy. Had the Qing government relaxed restrictions on private partici-

pation in the coal industry, the improvements in market integration observed during 1912–1915 might have

occurred earlier and lasted longer. While it would be too arbitrary to conclude that the entry of small coal

mines could have enabled Qing China to achieve an energy transition on par with Britain in the 19th cen-

tury, their development could nonetheless have alleviated some of the pressures associated with land-intensive

energy supply in many parts of China.

This paper contributes to our understanding of the grand energy transition from biomass to fossil fuels.

The Great Divergence literature emphasizes that the successful transition to coal was a cornerstone of

Britain’s industrial strength in the nineteenth century (Pomeranz, 2000; Allen, 2009; Wrigley, 2013). While

some descriptive evidence exists regarding China’s difficulties in transitioning to coal, this paper provides the

first quantitative analysis of China’s coal markets and formally documents the fuel constraints the country

faced during its industrialization.
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More importantly, this paper emphasizes the role of institutions in driving energy transitions. Although

the distribution of natural resources is largely determined by ecological randomness, the decision of whether

and when to extract those resources is fundamentally shaped by institutions. David and Wright (1997) argues

that the “natural resource abundance” observed in the United States between 1870 and 1910 was an endoge-

nous and “socially constructed” outcome. Legal, institutional, technological, and organizational adaptations

created strong incentives for the exploration of natural resources, ultimately leading to the explosive growth

of the U.S. mineral economy. Similarly, this paper argues that although the uneven distribution of coal

was a geographic fact, the development of coal markets was shaped by institutions. As Allen (2012) notes,

historical energy transitions offer valuable insights for the ongoing shift from fossil fuels to green energy.

Neither natural endowments nor scientific advances alone are sufficient to drive such transitions (Keay, 2007;

Allen, 2012). This paper underscores the importance of private sector participation in facilitating energy

transitions, highlighting one institutional condition that may be critical to their success.

Broadly, this paper contributes to the literature on the relationship between natural resources and eco-

nomic growth. A central debate in this literature concerns whether the so-called “resource curse” arises from

the resources themselves or, in fact, from the quality of institutions. Clay and Weckenman (2014) shows

that the relationship between natural resources and economic growth diverged between the U.S. South and

non-South after 1970, following improvements in political institutions in the South. At the macro level,

Mehlum et al. (2006) demonstrate that weaker institutions amplify the negative effects of resource abun-

dance. Although this paper does not directly examine the impact of resources on growth, it nonetheless

highlights the critical role of institutions in shaping how resources are exploited.

This paper further contributes to the literature on market integration in China. The estimates in this

paper are broadly comparable to those in Roehner and Shiue (2000), Keller and Shiue (2007), and Shiue and

Keller (2007), who evaluate market performance using grain prices from the 18th century. Taken together, the

evidence suggests that Chinese markets achieved only limited development by the late Qing period. However,

my findings diverge from those of Li (2000), who analyzes grain prices in Chihli (Hopeh) from 1738 to 1911.

Li finds that while local markets within provinces became increasingly fragmented, provincial markets as

a whole became more integrated with external markets—a trend they speculate continued after 1911. In

contrast, my findings suggest that this pattern likely reversed during the early Republican period, as the

collapse of central authority and growing political fragmentation led to deepening divisions between provinces.

Although the early years of the Republican period show some potential for long-distance integration, the

subsequent breakdown of the central government ultimately hindered market integration across provinces.
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2 The Coal Industry

A History

China has a long history of using coal. Coal was mined in China as early as the 11th century (Hartwell,

1967), and the country was the world’s largest producer and consumer of coal prior to the invention of the

steam engine by James Watt in 1769. However, by the time of the modern era, China’s coal industry had

fallen behind.

Before 1870, there were very few coal mines, and coal mining remained small in scale. The government,

fearing that large concentrations of unruly miners could threaten law and order, imposed strict restrictions

on coal mining (Wright, 1980).

Between 1870 and 1895, the Qing government began to recognize the importance of coal as an energy

source, and some government-supervised coal mines were developed in northern China as part of the Self-

Strengthening Movement. However, all except the Kaiping coal mine eventually failed. The Kaiping mine

was ultimately taken over by a British company after 1900 (Carlson, 1971).

A major turning point came in 1895, when the Treaty of Shimonoseki—signed after China’s defeat in

the First Sino-Japanese War—allowed foreigners to open mines in the interior. This was followed by the

Sino-British Treaty of 1902 and the Sino-American Treaty of 1903, which together laid the foundation for

foreign investment in China’s modern mining industry (Wright, 1984). Foreign investors quickly responded

to the opening of the sector, and between 1895 and 1912, several large coal mines, primarily in northern

China, were developed by foreign interests (Thomson, 2003).

Despite the opening of the mining sector to foreigners, private domestic participation remained restricted.

Without foreign backing or political connections, private enterprises continued to face great difficulty in

obtaining mining licenses (Wright, 1980).

Another turning point came in the final years of the Qing dynasty. After 1906, the government began

to relax restrictions on private enterprises, hoping they could compete with foreign investors. Following the

collapse of the Qing in 1911, the economy experienced a wave of market liberalization. In most sectors,

political control weakened, and private participation in industry and commerce grew (Wright, 1980).

In the coal industry, political connections remained important for the development of large mines. During

the early Republican period, warlord connections helped secure capital, reduced “irregular” local taxes and

facilitated access to transportation, especially railways. Rather than seizing mines directly through military

force, warlords often joined new or existing mining ventures as partners.

In general, political connections were essential for overcoming entry barriers during the Qing, but their

6



role later shifted toward providing financial support. This shift enabled the entry of “small mines” without

political connections. During the early Republican era, abundant deposits near the surface allowed small

mines to extract coal using very simple traditional techniques. While large coal mines were concentrated

in northern China, small coal mines were widely scattered. Cases of merchants opening coal mines became

more prominent, particularly in regions south of the Yangtze River (Wright, 1980, 1984), closer to traditional

commercial centers such as Shanghai and Canton. In principle, all mines were required to obtain govern-

ment licenses, but small mines were often unlicensed and operated illegally without government oversight

(Thomson, 2003).1

The entry of small coal mines significantly changed the coal markets. It decentralized coal production and

gave rise to competitive local markets. The raw coal produced by small mines generated intense competition

for large mines (Thomson, 2003; Wright, 1980). In some regions, small mines even dominated to such an

extent that they blocked the entry of large mines by keeping market prices exceptionally low (Wright, 1980).

Coal Production and Consumption

China has abundant coal deposits. Although at that time most large coal mines were located in northern

China, coal deposits were widely distributed across the country, and during the early Republican period,

every province produced some coal (Yang, 1993; Wright, 1984). Coal mines varied significantly in terms of

size and production technology. Smaller mines typically employed traditional, unmechanized methods, while

only a few large mines in northern China utilized modern, mechanized technologies (Wright, 1984).

Technology affected the quality of coal produced, which in turn influenced its possible uses.2 Coal came

in two broad varieties “raw” and “refined.” Raw coal was primarily used for heating and other household

needs, whereas refined coal was used mainly for industry.

In my data sources described in the next section, raw coal and refined coal are listed separately. I focus

on raw coal prices for several reasons. First, as noted by Pomeranz (2000), raw coal was important despite

not being directly used in modern industry. Second, small coal mines could only produce raw coal. Raw

coal was produced in many locations, whereas refined coal was produced only in a few large, modern coal

mines. Finally, raw coal was in widespread demand across the country. Despite the growth in modern

industrial usage, raw coal continued to dominate overall coal consumption.3 Focusing on raw coal helps

avoid complications related to differences in coal quality and alleviates concerns about strategic entry by

1According to Thomson (2003), these small mines accounted for roughly one-quarter of total coal output (The Chinese Coal
Industry: An Economic History, Routledge, p. 10).

2For example, Wright (1984), pp. 51–52, argues that coal produced by traditional methods was unable to meet the quality
requirements for steamships.

3According to Wright (1984), p. 74, Table 21, rural use accounted for 43.2% and urban commercial and household use of
raw coal for 13.2% in 1915; the corresponding figures for 1923 were 33.3% and 12.1%.
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modern factories which could create endogenous demand shocks.

Coal Transport

The three most commonly used methods for transporting coal within China were railways, waterways,

and manpower. As in many countries, railways were the most efficient means of internal coal transport. The

cost of railway transport was less than one-fifth that of other forms of land transport, and coal shipments

occupied a significant share of railway capacity (Thomson, 2003). Water transport was also widely used,

whether along the coast, major rivers (e.g., the Yangtze), or smaller rivers–particularly in the southwest

(Thomson, 2003). Finally, manpower and carting was perhaps the least desirable method, yet due to China’s

limited development in modern transportation, it remained common during the Republican period. There

are records of households traveling to nearby coal mines to carry back coal for fuel by human or animal

power.4 However, manpower was not feasible for long-distance coal trade. Wright (1984) estimates that

in 1913, the economic radius for cart-based coal transport was approximately 75 kilometers, whereas for

railways it extended beyond 500 kilometers, or a quarter of the range of distances in China. These figures

offer a sense of the potential scale at which coal markets could be integrated.

Coal v.s. Grain

The literature usually uses grain prices to study market integration due to several advantages that grain

has. First, grain was a necessity consumed by every household, resulting in widespread and stable demand.

Second, grain was a relatively homogeneous good, with some but limited quality variation, making prices

comparable across regions. Third, it was possible (though not necessarily the case) to transport grain over

relatively large distances. Finally, grain cultivation was primarily affected by random weather patterns, which

created heterogeneous local supply shocks. Estimates of market integration using grain prices essentially test

how well these random local supply shocks were absorbed through trade.

As discussed above, raw coal possesses the first three of grain’s four virtues. It was widely consumed

during the Republican period and produced in every province, though not necessarily in every county. By

focusing on raw coal, coal quality is more consistently controlled, ensuring that prices are comparable across

regions. Coal could also be transported via multiple modes of transportation. Finally, although coal does

not share grain’s final feature, it can provide unique insights into market integration.

The supply of grain was constrained by the finite amount of arable land and became increasingly depen-

dent on weather conditions once most cultivable land was in use. In contrast, the supply of coal was largely

determined by human decisions rather than random weather shocks. At the time, China’s coal deposits re-

4Wright (1984), pp. 66–67.
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mained largely unexploited. Coal supply primarily depended on the deliberate decision to open new mines.

This feature makes it meaningful to examine the drivers of supply shocks in the coal market—that is, the

factors influencing the entry decisions of small coal mines. The strategic entry of local producers, in turn,

affected price correlations across markets.

3 Data

I compile coal price and output data based on the Nongshang Tongji Biao. The Nongshang Tongji Biao

(Survey of Agriculture and Commerce) was a series of annual reports issued by the Ministry of Agriculture,

Industry, and Commerce during early Republican China (available for 1912–1919). County officials were

required to follow the ministry’s prescribed guidelines to collect data, which was then reported to the

provincial authorities. The provinces subsequently compiled and submitted the aggregated data to the

central government. The Nongshang Tongji Biao covered a wide range of information, including industrial

products, mineral outputs, and commercial guilds. For most commodities, it reported both the quantity

produced and the estimated value provided by local officials based on local prices. The survey used the

metric ton and the silver dollar (yin yuan) as units of measurement.5

Given its rich information, the Nongshang Tongji Biao was unarguably one of the most important

Chinese-sourced economic statistics for studying early Republican China. However, it has been underutilized

in the literature due to some limitations. First, because the data were reported by local officials and it is

clear not all of them used the units prescribed. As a result, some counties report producing tens of millions

of tons of coal in a single year. These implausible figures are likely the result of incorrect units–perhaps

mistakenly using jin instead of tons.

For coal prices, the vast majority of data points fall within a reasonable range. Figure 1 shows that the

majority of counties–specifically, 1, 534 out of 1, 660 observations–reported coal prices between 0.5 and 20,

despite the existence of extremely small values (e.g., 1.4× 10−6) and extremely large values (e.g., 2848). In

this paper, I adopt a simple approach by dropping all price observations outside the 0.5–20 range.6 This

approach assumes that all outliers are random errors, so removing their does not bias the empirical results.

Future research could adjust these values by making assumptions about the units used by local officials.

Second, the Nongshang Tongji Biao is incomplete, particularly for the years after 1915. To begin,

because the survey focused on local production, if a place did not produce a particular commodity, the price

51 yin yuan = 24.8798g silver.
6Reasonable adjustments to the upper bound and the lower bound may affect the magnitudes of the estimates, but the main

findings remain consistent.
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Figure 1: Coal Price Distribution
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for that commodity would be unavailable for that location. There were also missing observations, because

the statistics were reported by provincial governments to the central authority, after Yuan Shikai declared

himself emperor, many provinces, especially those in the south, declared independence and consequently

ceased reporting data.

Table 1 presents the summary statistics of coal prices after dropping the outliers. Despite the decline in

the number of observations over the years, in 1919, there were still 119 counties across 11 provinces reporting

their data. Moreover, most provinces ceased reporting due to political reasons rather than factors related to

market performance. These arguments alleviate the concerns about potential selection issues.

Year Mean Median SD Min Max N # Prov
1912 4.16 3.42 3.44 0.80 19.10 191 16
1913 3.30 2.54 2.87 0.51 19.04 218 17
1914 3.27 2.23 3.10 0.51 19.04 259 21
1915 4.19 2.92 4.22 0.52 19.10 187 19
1916 4.46 3.01 4.30 0.51 19.35 186 19
1917 4.23 3.09 3.62 0.50 19.19 194 17
1918 3.92 2.92 3.17 0.51 19.35 181 15
1919 3.71 2.96 3.19 0.50 15.47 118 11

Table 1: Summary Statistics by Year, Coal Prices, 1912-1919

Table 2 presents summary statistics for each province. Compared to grain prices during 1723–1735, as

reported in Table 1 of Keller and Shiue (2007), coal prices exhibit somewhat higher variation within provinces.

This likely reflects the fact that grain cultivation was heavily influenced by weather, which tended to affect

large regions (like provinces) uniformly. The last column in Table 2 reports the average output across all

provinces. Consistent with the literature, provinces in Northern China, such as Hopeh and Shansi, produced

more coal. Nevertheless, all provinces engaged in coal production during this period.

4 Qualitative Evidence

This section presents the results of a qualitative study of coal using local gazetteers (difangzhi). The evidence

serves two purposes. First, it helps validate the dataset described in the previous section. For counties that

reported coal production in the dataset, there are usually mentions of coal deposits and mining in their

local gazetteers. For counties that never reported coal production, there is typically little mention of coal,

but some references to other energy sources, such as charcoal, are present. Second, the gazetteers provide

useful descriptions of how private small mines operated, including discussions of property rights, labor, and

transportation related to coal and other mining activities.
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Province Mean Median SD Min Max Average Output (tons)
Yunnan 2.82 2.21 1.63 0.52 6.00 33208
Kirin 4.16 3.31 3.15 1.20 16.72 16536
Szechwan 3.91 3.33 2.39 0.56 15.28 654103
Fengtien 3.77 3.50 2.32 0.80 12.27 2665835
Anhwei 4.75 4.30 3.03 1.25 17.24 43913
Shantung 3.55 3.31 2.01 0.71 10.10 427715
Shansi 1.88 1.48 1.55 0.50 12.08 1409806
Kwangtung 6.00 5.26 3.11 1.18 10.84 56404
Kwangsi 4.52 2.07 4.56 1.00 13.00 4522
Sinkaing 8.62 7.30 5.12 0.59 19.35 1988894
Kiangsu 5.03 4.60 1.47 2.29 7.00 58388
Kiangsi 3.62 2.86 2.60 0.58 16.00 705641
Honan 2.19 1.60 2.45 0.54 18.00 747976
Chekiang 8.02 7.98 1.90 5.00 11.26 1927
Hupeh 3.37 2.89 1.74 0.60 7.85 128386
Hunan 5.16 5.03 3.55 0.76 15.00 609178
kansu 4.57 3.87 3.52 0.51 16.00 52520
Chihli (Hopeh) 3.52 3.11 2.17 0.63 15.47 3275208
Fukien 3.08 2.71 2.69 1.36 14.12 28725
Keichow 2.33 1.68 2.15 0.52 12.71 25019
Shensi 8.63 8.45 6.78 0.52 19.35 45700
Heilungkiang 14.12 14.00 2.61 11.57 16.80 2432

Table 2: Summary Statistics by Province, 1912-1919

In this section, I focus on three provinces: Kwangtung (Guangdong), Kiangsu (Jiangsu), and Szechwan

(Sichuan). The first two provinces were home to many of Qing China’s major commercial centers. According

to Pomeranz (2000), these regions faced high energy costs because they were located far from the large coal

deposits in northern China. However, my dataset shows that both provinces produced a non-negligible

amount of coal. Their gazetteers also confirm the existence of coal deposits and document private small coal

mines during the early Republican period that engaged in actual production. In other words, these provinces

had the potential to produce some coal during the Qing period. Szechwan was located far from the coast.

In my dataset, coal was produced in many counties. There were hardly any large public or foreign coal

companies operating in the province. Therefore, Szechwan serves as a good example of how small private

coal mines decentralized coal production.

Guangdong

In The Guangdong Gazetteer (1935 edition), there are general accounts of the distribution and extraction

of coal during the Republican period. First, coal deposits were broadly distributed throughout Kwangtung.

According to the gazetteer, “The Upper Paleozoic Permian strata, as found in regions such as Qujiang,
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Wengyuan, and Lechang, are well developed, with Qujiang being the most prominent. The lithology is

predominantly shale and limestone, which are relatively common. Coal seams are often interbedded within

shale; deposits are abundant; and areas such as Lashiba, Tianluochong, Gouzuiling, and Zhutouling are

considered the most valuable for exploitation.”7 In addition to these, coal deposits were also found in

other areas, though in smaller quantities or of lower quality. For example, coal was present in both the

Dongjiang–Chaozhou–Meizhou region and the vicinity of Canton.8 In terms of extraction, the gazetteer

indicates that, aside from one large coal company established around 1930, most coal was produced by small

mines.9

For counties that producing coal in my dataset, the records of coal in their local gazetteers are more

detailed. Take Yangshan as an example. Yangshan produced around 1, 205 tons of coal in 1915. Its

local gazetteer (1938 edition) records coal production in numerous locations. For example, Laolikong and

Shuikoucun both produced coal.10

Attempts by merchants to open coal mines in Yangshan date back to 1912.11 Regarding mineral resources,

the gazetteer notes that most merchants seeking to open mines (not just coal mines, but other resources

as well) came from outside the county. As a result, they had to negotiate extraction arrangements with

local residents who held customary claims to the land.12 However, such negotiations could be complicated

by unclear property rights and collective ownership structures. Many mining sites were jointly owned by

extended families or multiple households, and internal disagreements frequently arose. In some cases, one

holder would invite a merchant without the knowledge or consent of others, leading to accusations of unau-

thorized occupation. Disputes over rightful ownership were common, with different parties each claiming to

be the legitimate owner. These conflicts often resulted in failed negotiations, competition among merchants,

and even physical confrontations.13

7General Gazetteer of Guangdong, juan 2, draft manuscript (1935), p. 335. Accessed via Beijing Erudition Digital Technology
Research Center. “古生代上部二叠纪的地层，如曲江、翁源、乐昌一带，甚为发达，尤以曲江为最。岩质以页岩及石灰岩较为普
通。页岩中常夹有煤层，产量甚富，如腊石坝、田螺冲、钩嘴岭及猪头岭一带，最有开采之价值。”

8General Gazetteer of Guangdong, juan 2, draft manuscript (1935), p. 338-339. Accessed via Beijing Erudition Digital
Technology Research Center. 东江潮梅三带,三叠纪之地层，分布亦甚广，但所含之煤量，远不及北江之富。广州市附近，侏罗纪地
层，因最初发现于广韶段小坪车站之附近，因名为小坪系。组成此系之岩层，为黄色白色之砂岩及砾岩，及黑色灰色之页岩等，并含
有煤数层，但煤质甚劣，成层极薄。

9General Gazetteer of Guangdong, juan 2, draft manuscript (1935), p. 336. Accessed via Beijing Erudition Digital Technology
Research Center.“现今富国公司的煤，为广东省产量之大宗，其次则为腊石坝及田螺冲的各小煤矿公司。”

10Gazetteer of Yangshan County, juan 2, lead-printed edition (1938), p. 116. Accessed via Beijing Erudition Digital Tech-
nology Research Center. “老犁崆距岭二十里，产煤。水口村摩距岭背约四里，产煤。”

11Gazetteer of Yangshan County, vol. 2, Republican Year 27 [1938], lead-printed edition, p. 116. Accessed via Beijing
Erudition Digital Technology Research Center.“民国元年，商人刘泽南曾设公司立案开采，旋停。”

12Gazetteer of Yangshan County, juan 5, lead-printed edition (1938), p. 330. Accessed via Beijing Erudition Digital Tech-
nology Research Center.“第思山主土著而多，与商人外来而少。徒若山主情有不愿，而该商勒令强开者，断断无之。”

13Gazetteer of Yangshan County, juan 5, lead-printed edition (1938), pp. 330–331. Accessed via Beijing Erudition Digital
Technology Research Center.“挖取烧炼其前后左右多有连带馀山，是以开采之处有一山而数姓分管者，亦有一姓之山而兄弟叔侄共
派而瓜分者，是山主原非一人也。若数姓共管之山主，有一姓出名招商而各姓不及与闻，则一姓情愿而其余各姓目为强占矣。若兄弟
叔侄分管之山内，或一人出名招商而众人不及与闻，则一人情愿而其余各人目为强占矣。甚至彼此同属山主而自号为真，辄指馀人为
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The gazetteer also records concerns expressed by local officials regarding the registration of private mines.

Merchants often either failed to register their mining sites altogether or deliberately used vague and imprecise

descriptions of their locations. Local officials had limited means to regulate the situation.14 Such practices

were common even after the 1930s, when China was reunified under the Nanjing government. This implies

that restrictions on private coal mines during the early Republican period could only have been even more

permissive.

In addition to concerns about registration, local officials also expressed concerns about the labor force

employed in the mines. Many workers came from outside the county and were highly mobile. Officials noted

that merchants typically hired miners solely based on technical skill, without considering personal character

or prior conduct. As a result, individuals of questionable background could be employed without scrutiny.

Once large numbers of such workers gathered, their movements became difficult to monitor, and over time,

disputes and disorder became increasingly likely. Given the frequent turnover of laborers, it was virtually

impossible for merchants to maintain effective oversight. Problems such as gambling, drunkenness, fighting,

theft, and even the harboring of fugitives were not uncommon.15 In this sense, the Qing state’s earlier

concern that loosening restrictions on private mining might lead to social instability had some basis.

In terms of the transportation of coal and other minerals, local officials also noted the difficulty of

effective regulation. From these concerns, we can infer how coal was transported in nearby areas. In the

case of Yangshan, the local rivers were narrow, shallow, and prone to unpredictable drying, making them

unsuitable for large vessels. As a result, merchants often financed and constructed small boats themselves to

transport coal. These vessels typically traveled distances ranging from 20 li (approximately 10 kilometers) to

70 li (around 35 kilometers). Since these boats frequently moved quietly at night and docked along riverbanks

without documentation, it was difficult for local governments to monitor or inspect their movements.16

伪，则众山主争一商人而事偾矣。抑或彼此各招一商，而此人所迎即属彼人所拒，则众商人争开一山而绪分矣。于是斗殴讦告相继而
起，此实开采之通病也。”

14Gazetteer of Yangshan County, juan 5, lead-printed edition (1938), p. 329. Accessed via Beijing Erudition Digital Tech-
nology Research Center.“夫商人之嗜利无厌，而垄口之出砂有穷，往往有先报一处垄口，就此挖取多时，砂土罄尽，该商不行报官
勘验，而私自移开于别处者；又有于原报之时，故禀开写笼统土名，及至一处砂尽，相距或二三里、或六七里，凡在原报土名之内，
俱不报明候勘，而径行开采者。”

15Gazetteer of Yangshan County, juan 5, lead-printed edition (1938), p. 331. Accessed via Beijing Erudition Digital Tech-
nology Research Center. “工匠与人夫不同，人夫系本籍之人，工匠则散处他州异县，而该商雇令执役者也。所虑者，商人往雇工
匠，惟择其操技精专、有益于开采者则用之，至其为人之媸美恶及平素安分与否，不暇计也。万一应雇而来者来历有不可问咎，将谁
归？况乎经雇之后，来多则途杂，时久则衅开纷纭杂沓，去住不常，欲以该商一二人之心力而统摄之，势所断断不能。除窝藏匪重罪
察出立行拿解外，其余赌博、酗酒、斗殴、窃盗等项，匠人有犯，各随事之大小绳以官法，而该匠头亦毋得侥幸获免。”

16Gazetteer of Yangshan County, juan 5, lead-printed edition (1938), p. 333. Accessed via Beijing Erudition Digital Tech-
nology Research Center. “因县境滩河狭小，干涸不常，大船不能载运，自备工本打造小船装载砂土、煤炭等项，多有私自撑驾，不
行报官编号给票者。窃思砂船于县境往来载运，近者二三十里，远者亦无过六七十里，虽非客船货艇出境撑驾者比，但其装载往回，
岁无虚日。若于就地湾泊、暮夜行走之时无票照行，凭何盘诘？”
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Sichuan

In the case of Sichuan, coal-producing counties in my dataset also document coal production in their local

gazetteers. For example, Guangyuan County17 produced 15, 636 tons and 19, 189 tons of coal in 1912 and

1913, respectively. Its gazetteer (1940 Edition) records coal deposits in multiple areas across the county, such

as Dawanshan and Longtaishan. It also indicates that local residents actively engaged in coal extraction.

For instance, it notes that the slopes of Mashiya (a mountain) were rich in coal, and that villagers “dug

tunnels into the mountain” to mine it.18

The transportation of coal and other commodities in Guangyuan relied heavily on both river and land

routes. In areas well connected by these routes, trade was particularly prosperous. For example, in Puziling,

goods could be transported as far as Langzhong, approximately 150 km from Guangyuan. Senyuan was an

even more important trade hub because of its access to both waterways and overland routes. Some trade

could even reach areas near Chengdu, which was about 400 km from Guangyuan. However, in areas poorly

connected to rivers, the transportation of goods such as rice and coal was difficult, so trade was not very

active.19

Records of coal production can also be found in other counties in Sichuan. Rong County produced 1,322

tons of coal in 1913 and 2,082 tons in 1914. Its gazetteer (1929 edition) notes that coal deposits were exposed

at the surface of the hills,20 suggesting that some coal was close to the surface and therefore likely easy to

extract.

Another example is Qionglai County. In my dataset, it produced 1, 771 tons of coal in 1914. According

to its gazetteer (1922 Edition), there were over seventy types of coal, among which two common types

were noted: “shitan” (石炭), which resembled mountain rocks and was produced in areas such as Dalongxi,

Xiaolongxi, Tiangongmiao, Wushenggou, Wujiashan, and Qingshanding; and “lantan” (岚炭), which looked

17Guangyuan covers an area of approximately 16, 000 km2.
18Gazetteer of Guangyuan County, Part I, juan 2, Geography II, lead-printed edition (1940), p. 53. Accessed via Beijing

Erudition Digital Technology Research Center. “老龙池山，又名大湾山，县东一百一十里，山顶一池，纵横数丈，水常不竭，产
煤、铁、木耳，居民赖之。龙台山下有石洞，相传金巫骑龙处，岩处像影狮存。麻石山势凶恶，石磊如卵砌，人当其地，睹而生畏，
盖若将崩颓然，腹背产煤，居人凿山窿取之。”

19Gazetteer of Guangyuan County, Part II, juan 4, Administrative Geography I, lead-printed edition (1940), p. 121. Accessed
via Beijing Erudition Digital Technology Research Center. “场市，县属旧称四十八场，以旺苍坝为最，水陆交通便利，煤、铁、
盐、布等物资极为繁盛，木门场略可与之相比。其次是王家坝场，唯不通舟楫，仅有牛只、米、布等交易，也远不如旺苍。至于县道
东通的场镇，如大石、元坝、尖场子、真武宫，均不通舟楫，无大型商贾，米、煤运输困难，不足称为繁盛市镇。而庙二湾、梁家
场、便家嘴等地，均临宋江，木材、煤矿顺流而下，比各山区场镇更为便利，也算是繁盛之市。其中旺苍每天都有集市，贸易不断，
有城市的气象。黄洋早已废弃，百丈虽有城墙，但实则比县城逊色一筹。又如普子岭、分水岭、后坝、五郎等山区场镇，均出产煤、
铁、米、粮，以铁为大宗，畅销阆中、南部一带，也是山民的副业收入，更是县域经济的重要资源。森门水陆交通皆通，水路可达巴
中的恩阳河，陆路可达南江的长池、甑子，因此也称为繁盛之地。邻近堡寨的物产运输皆经由此地，实为东北山区物资的输送通道，
也是县东南地区贸易的总汇之所。”

20Gazetteer of Rong County, Section 6: “Local Products,” woodblock edition (1929), p. 323. Accessed via Beijing Erudition
Digital Technology Research Center. “石炭中山矿浮露。”
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like mountain mist and was considered the residue or froth of “shitan.”21

Jiangsu

Jiangsu was the province where most commercial centers in Qing China’s Lower Yangzi region were located.

The general impression is that Jiangsu lacks large coal deposits. This impression is not entirely incorrect.

The Jiangsu Gazetteer (1936 edition) also acknowledged that the quality and quantity of coal deposits in

Jiangsu were not as good as those in many other provinces.22 However, coal mines in Jiangsu were still

considered to have relatively good prospects. Due to geological conditions, coal deposits could be divided

into two types: the northern coalfields, located in areas from Xiao County to Tongshan, which shared similar

characteristics with those in Shandong and North China; and the southern coalfields, found in places such

as Nanjing, Zhenjiang, Yixing, and Suzhou, which resembled those in Zhejiang and southern Anhui.23

Coal mining was carried out in various locations during the Republican period. In my dataset, Tongshan

was a major coal-producing county. In 1916, it produced 32,106 tons of coal, and in 1919, 147,348 tons. As

recorded in the gazetteer, in 1914, a well-known merchant, Yuan Shichuan, established a coal company. At

its peak, the mine produced up to 500 tons of coal per day.24 There were also coal deposits between Nanjing

and Zhenjiang, though most consisted of small mines with unstable production. Local residents also dug

small amounts during their spare time for household fuel use.25 My dataset also shows that Jurong County,

located between Nanjing and Zhenjiang, produced between 1, 500 and 2, 500 tons of coal annually. Coal

deposits were also found near Yixing, but development was relatively difficult due to the irregularity of the

coal seams. 26 In my dataset, Wu County, located near Yixing, also reported coal production, although the

quantity was quite small—only a few hundred tons per year.

21Illustrated Gazetteer of Qionglai County, juan 4: Local Products Gazetteer, lead-printed edition (1922), p. 240. Accessed
via Beijing Erudition Digital Technology Research Center. “所出炭有七十余种，约略举之有二：一曰石炭，形如山石，产于大龙
溪、小龙溪、天宫庙、武圣沟、伍家山、青山顶；二曰岚炭，形如山岚，本石炭之泡者，散如渣滓，用锅窑盖烧以水淹之熄灭成炭。”

22Geographical Gazetteer of Jiangsu Province, juan 4, Part III, Human Geography, lead-printed edition (1936), pp. 154 and
156. Accessed via Beijing Erudition Digital Technology Research Center. “江苏平地多而山岭少，故矿产之蕴藏并不丰富。若以
煤层之多寡、厚薄，与夫品质之优劣、局势之大小为衡，均视他处为逊。”

23Geographical Gazetteer of Jiangsu Province, juan 4, Part III, Human Geography, lead-printed edition (1936), p. 156.
Accessed via Beijing Erudition Digital Technology Research Center. “煤在江苏矿产中比较有希望者，因地质之关系分南北二系。
北系煤田分布于萧铜一带，其状况与山东及华北之煤矿相似；南系煤田分布于宁镇、宜兴、苏州等处，而与浙江及皖南者相类。”

24Geographical Gazetteer of Jiangsu Province, juan 4, Part III, Human Geography, lead-printed edition (1936), p. 157.
Accessed via Beijing Erudition Digital Technology Research Center. “此矿自清光绪间开采，民国三年间袁世传接办，名徐州贾汪
煤矿公司。出煤最多时，日出五百吨。”

25Geographical Gazetteer of Jiangsu Province, juan 4, Part III, Human Geography, lead-printed edition (1936), p. 157.
Accessed via Beijing Erudition Digital Technology Research Center. “宁镇煤田介南京、镇江之间，其地质时代以属于二叠纪者为
多，惟汤山附近之祠山似属侏罗纪。煤质多数为无烟煤，祠山则为烟煤。本区内小矿甚多，但以煤质不佳或经费不充，时常停办。仅
乡人于农闲之际稍事采掘，以供附近居民及烧炭之用。”

26Geographical Gazetteer of Jiangsu Province, juan 4, Part III, Human Geography, lead-printed edition (1936), p. 157.
Accessed via Beijing Erudition Digital Technology Research Center. “宜兴煤田在宜兴张渚附近，其情形与宁镇煤田相似。煤层欠
整齐，开采较难。”
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As another important source of energy, charcoal was also frequently recorded in gazetteers. Charcoal had

many uses; for example, the Henan Gazetteer notes that it was used both for household heating and for iron

smelting. 27

For counties that produced little or no coal, many produced charcoal instead. For example, in the case of

Changhua in Zhejiang, its gazetteer (1924 Edition) records that charcoal was produced in the northwestern

regions and transported within the urban district.28

5 Interregional Integration

5.1 Correlation Length

The first approach I adopt is correlation length, adopted by Roehner and Shiue (2000). My dataset is a short

panel of only eight years, but each year contains more than one hundred observations. I aim to estimate

the level of spatial integration and compare it across years. This approach is revised to focus on spatial

autocorrelation, which aligns better with both the structure of the data and the objective of the analysis.

Suppose I have N locations. I randomly index them by 1, 2, 3, . . . , N and keep the indexing consistent

throughout. The geographic distance between location i and location j is denoted by dij . I group observations

into distance bins of 50 km. For each bin, I calculate the correlation among all pairs of observations whose

distances fall within that range:

Bk = {(i, j) : dij ∈ [ak, bk] and i < j}

and

ρ(Bk) = corr({pi}(i,j)∈Bk
, {pj}(i,j)∈Bk

).

Here, Bk is the kth distance bin, containing all location pairs with distances between ak and bk. I always

place the location with the lower index first in each pair.29 I then compute the Pearson correlation for each

bin.

Figure 2 shows the trend in price correlation over distance. In general, the correlation decreases as

27Gazetteer of Henan Province, juan 4, manuscript copy, p. 340. Accessed via Beijing Erudition Digital Technology Research
Center.“炼炭所用之木为黄栗树，每木百斤可出熟炭三十余斤，专供人家取暖、热茶之用。另一种为半熟炭，则供铁棚炼铁之用。”

28Gazetteer of Changhua County, table of contents section, lead-printed edition (1924), p. 25. Accessed via Beijing Erudition
Digital Technology Research Center. “其西北区所出木炭、萸肉、山核等产，经此埠而运者繁盛，则以白牛桥市为最，汤家湾次
之，县市又次。”

29Note that a lower index does not imply a lower coal price.
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Figure 2: Price Correlation by Distance

distance increases.30 However, beyond approximately 400 km, the correlation begins to oscillate around

zero. After this distance, the correlation becomes highly variable and uninformative. Accordingly, only pairs

within 1, 000 km are included in the estimation of correlation length.

The correlation length, denoted by ξ, is defined by the following formula:

ρ(dk) = e−dk/ξ, where dk = (ak + bk)/2. (1)

The dependent variable ρ(dk) represents the correlation between prices in the kth distance bin, and dk is the

midpoint of the corresponding distance bin. Figure 3 presents the Pearson correlation coefficients and their

confidence intervals for each distance bin in 1915. The parameter ξ is the key quantity to be estimated, and

I estimate it using nonlinear least squares (NLS).

The coefficient ξ represents the characteristic distance over which price correlations decay. Specifically,

it is the distance at which the correlation drops to e−1 ≈ 0.37. A larger ξ implies a slower decay of

correlation with distance, indicating that prices remain correlated over longer distances–a sign of stronger

market integration. Figure 4 provides a visualization of ξ in 1915, when the correlation length is 63.26 km.

The correlation length captures the spatial correlation of prices, making it particularly suitable for my

dataset, which consists of a relatively short panel (only eight years) but many observations per year. More-

30Here, distance is binned in 200 km intervals for clearer visualization.
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Figure 3: Correlations and Confidence Intervals by Distance Bin, 1915

over, the correlation length is independent of the absolute level of prices, making it ideal for comparing

different markets (Roehner and Shiue, 2000). This feature allows me to track changes in interregional mar-

ket integration over time and to compare market performance in China with that of other countries or with

China during other historical periods.

Figure 5 presents the results of the estimated correlation length. In 1912, the correlation length was

13.4 km.31 The correlation length increased rapidly between 1912 and 1916. In 1916, the correlation length

triples compared to 1912, reaching its maximum of nearly 75 km. This distance is also the economic radius

of cart-based coal transport estimated by Wright (1984). Even at its best, interregional market integration

in China never extended beyond the limits of animal-powered transport. This is perhaps unsurprising, given

the limited development of modern transportation infrastructure at the time. Moreover, spatial integration

began to decline after 1916, coinciding with the start of the country’s political disintegration.

I then estimate the correlation length by region using data from 1914 and 1915. The results are presented

in Figure 6. Two important takeaways emerge. First, market integration varied significantly across regions.

Correlation length is significantly higher in Manchuria than in the central inland, northern interior, and

southwest regions, likely due to its relatively developed railway system, benefited from strategic investments

by Russia and Japan. This piece of results also raises a concern about our previous estimation. Because

31As a reference, the correlation length in Jiangsu was 4.8 km during 1742–1795, while in France it was 16.5 km during
1756–1790, according to Roehner and Shiue (2000) using grain prices.
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Figure 4: Coal Price Correlation v.s. Distance, 1915

Figure 5: Correlation Length, 1912-1919
Figure 5 presents the point estimates and confidence intervals for the correlation length over the period
1912–1919. The point estimates are obtained using NLS, while the confidence intervals are estimated
via bootstrap using the delta method.
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Figure 6: Correlation Length by Region 1913
Figure 5 presents the point estimates and confidence intervals for the correlation length by region using
data from 1914 and 1915. The point estimates are obtained via nonlinear least squares (NLS), and
the confidence intervals are estimated through bootstrapping using the delta method. The “Northern
Interior” region includes Chihli (Hopeh), Honan, Shantung, Shansi, Shensi, and Kansu. “Manchuria”
includes Heilungkiang, Kirin, and Fengtien. “Southwest” includes Szechwan, Yunnan, Kweichow,
and Kuangsi. “Central Inland” includes Hunan, Hupeh, Kiangsi, and Anhwei. “Southeast Coastal”
includes Kiangsu, Chekiang, Fukien, and Kwangtung.

some provinces stopped reporting data in later years, the observed trend in Figure 5 may be driven by an

unbalanced sample. In the Appendix A, I alleviate this concern by re-estimating all key specifications using

a more balanced sample, dropping provinces with substantial missing data. Second, most large coal mines

were located in the Northern Interior (e.g., the Kaiping coal mine in Chihli). However, the presence of large

coal mines did not necessarily translate into better coal market integration. One possible explanation is that

these mines were situated inland, often far from low-cost transport networks. Again, natural endowment

alone does not guarantee an economic advantage.

In Appendix B, I present additional estimates of correlation length that include coal prices at treaty ports.

One point worth noting is that the CMC trade reports did not distinguish between raw coal and refined coal.

Given the context at the time, China likely imported high-quality coal intended for industrial use, so coal

prices at treaty ports may not be fully comparable to the raw coal prices in our main dataset. Nevertheless,

I find that incorporating treaty port prices significantly improves the degree of estimated market integration,

particularly during periods of political instability.
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5.2 Global, National, and Local Shocks

The second measure of market performance follows Keller and Shiue (2007) by distinguishing between global,

national, and local shocks that influenced local prices. The intuition behind this approach is that, in fully

integrated markets, local shocks should have little impact on local prices, as such shocks should be fully

absorbed by the entire economy. Therefore, within a regression framework, I examine the extent to which

the local price Pit is determined by the global price PG
t , the national price PN

t , and the local price PL
it .

The global price PG
t is proxied by the price of coal in Shanghai, the largest treaty port, reported in the

Chinese Maritime Customs (CMC) trade reports.

The national price is defined by

PN
t =

V N
t

QN
t

,

where V N
t is the total value of coal produced in Year t and QN

t is the total quantity.

I further define the in-Province price and out-Province price by

P In
it =

V In
it

QIn
it

and POut
it =

V Out
it

QOut
it

,

where V In
it and QIn

it are the value and the quantity of coal produced in the province where County i is located

during Year t; V Out
it and QOut

it are the value and the quantity of coal produced outside the province where

County i is located during Year t.

Finally, the near price and far price are defined by

PNear
it =

V Near
it

QNear
it

and PFar
it =

V Far
it

QFar
it

,

where V Near
it and QNear

it are the value and the quantity of coal produced within C km of County i; V Far
it

and QFar
it are the value and the quantity of coal produced farther than C km from County i during Year t.

C refers to different cutoffs.32

Table 3 presents the regression results for the full sample. Columns (1) and (2) show that local prices were

significantly affected by both global and national prices. The coefficient on the national price is 0.293.33

The coefficients on global and national prices are similar. This similarity is unsurprising, as the global

price was highly correlated with the national price. After several decades of integration into the global

32The cutoff 700 km is used by Keller and Shiue (2007).
33As a reference, the coefficient on the national price is 0.476, as estimated by Keller and Shiue (2007) using grain prices

from 1723–1735, while the coefficient is 0.974 for China during 1986–1993.
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market following the opening of the treaty ports, such correlation is to be expected. Column (3) shows

that local prices were significantly correlated with in-provincial prices, but not with out-provincial prices

after controlling for in-provincial prices. This echoes the findings in the previous section: the correlation

length was not long enough to extend beyond provinces, especially considering that Chinese provinces were

geographically large. Finally, the last column indicates that local prices were significantly affected by both

the near price and the far price. However, both coefficients are small. The cutoff for “Near,” 700 km, is much

larger than the typical size of a province, so the near price has far less explanatory power for local prices

than the in-provincial price. The far price may partially reflect the influence of the national (or global) price

and thus retains some explanatory power.

Table 3: Global, National, and Local Shocks, Coal Prices, 1912-1919

Dependent Variable: log(Price)
Model: (1) Global (2) National (3) Province (4) Distance

Variables
log(Global Price) 0.2699∗∗∗

(0.0517)
log(National Price) 0.2934∗∗∗

(0.0642)
log(In-Province Price) 0.4768∗∗∗

(0.1268)
log(Out-Province Price) 0.1145

(0.0753)
log(Near Price) 0.1636∗∗

(0.0731)
log(Far Price) 0.1052∗∗

(0.0467)

Fixed-effects
Province Yes Yes Yes Yes

Fit statistics
Observations 1,534 1,534 1,534 1,534
R2 0.31268 0.31474 0.36173 0.31254
Within R2 0.01441 0.01737 0.08475 0.01421

Clustered (Province) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table 4 presents the results separately for the first half of the sample (1912–1915) and the second half

(1916-1919). During the first period, the political situation remained relatively stable. On December 12,

1915, the first president of China declared the restoration of the hereditary monarchy. Shortly thereafter,

China fragmented into regions controlled by regional military governors. The second half of the sample
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represents a period of political disintegration.

Compared to the full sample results, the first period shows evidence of stronger market performance,

while market performance significantly declined in the second period. Column (1) of Table 4 shows that the

coefficient on the national price nearly doubled compared to the full sample. However, it loses all significance

during the second period as shown by Column (2). Column (3) indicates that in addition to in-province

correlations, local prices were also significantly correlated with prices outside the province during the first

period. However, as shown in Column (4), in the second period, not only does the coefficient on the in-

province price become smaller, but the out-of-province price also loses all explanatory power. Finally, the

near/far price cutoff in this table is 700 km. In the first period, the near price remains significantly correlated

with the local price, and even the far price retains some explanatory power, as shown in Column (5). In

contrast, during the second period (Column (6)), both near and far prices lose their explanatory power.

Figure 7 further illustrates the estimates on near prices using different distance cutoffs. The figure shows

that in the second period (green), the near price loses its explanatory power at distances below 400 km,

whereas in the first period (blue), it remains statistically significant even at distances up to 1000 km.

These results all indicate that, following the collapse of the Qing dynasty, Chinese markets began to

integrate rapidly under the new, more liberalized institutional environment, showing a trend toward long-

distance market integration. However, this trend came to a halt with the fall of the central government.

Compared to the first half, price correlations decreased at all levels in the second half. There was no

significant price integration beyond the provincial level. These findings indicate that markets were quick to

respond to changes in institutional environments. They also suggest that, had China remained politically

unified, market integration could have continued to grow. Moreover, had the Qing created similar market

liberalization, the growth observed during 1912–1915 could have occurred earlier and been more sustained.

5.3 Cointegration

The final approach I adopt is the cointegration method from Shiue and Keller (2007). In time series analysis,

cointegration suggests that although individual series may drift in the short term, they tend to move together

over the long run. A higher degree of cointegration, therefore, indicates stronger price integration between

markets. However, results using this approach should be interpreted with caution due to the short length of

time (T = 8) in my sample.

In my dataset, 21 counties report prices for all eight years. Therefore, I restrict my sample to these 21

counties. These counties are all located in areas surrounding Beijing, where the central government still
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Table 4: National and Local Shocks, 1912-1915 and 1916-1919

Dependent Variable: log(Price)
Model: (1) 1912-1915 (2) 1916-1919 (3) 1912-1915 (4) 1916-1919 (5) 1912-1915 (6) 1916-1919

Variables
log(National Price) 0.5398∗∗ 0.0706

(0.2222) (0.1183)
log(In-Province Price) 0.5929∗∗∗ 0.3745∗∗

(0.1007) (0.1457)
log(Out-Province Price) 0.3000∗∗∗ -0.0703

(0.0555) (0.0988)
log(Near Price) 0.2887∗∗∗ -0.0185

(0.0925) (0.0725)
log(Far Price) 0.1822 0.0244

(0.1679) (0.0709)

Fixed-effects
Province Yes Yes Yes Yes Yes Yes

Fit statistics
Observations 855 679 855 679 855 679
R2 0.28552 0.38925 0.34986 0.40761 0.28922 0.38874
Within R2 0.01838 0.00122 0.10678 0.03126 0.02346 0.00039

Clustered (Province) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Figure 7: Near Price Correlations Using Different Distance Cutoffs

25



Figure 8: Cointegration

maintained influence even as many southern provinces declared independence. Rather than reflecting overall

market performance in China, the results in this subsection should be interpreted as representative of a

specific subregion within China.

For every two counties, I first run the following regression:

P1t = β0 + β1P2t + ϵt

and then test ϵ̂t for stationarity using an Augmented Dickey-Fuller (ADF) regression. The smaller the

t-statistic from the ADF test, the stronger the evidence for cointegration between P1 and P2.

Figure 8 presents the results. The black dots represent the test statistics from the ADF regression for each

pair of series, while the red dots indicate the average within each distance bin. The results are comparable

to those reported in Figure 4 of Shiue and Keller (2007), which analyzes grain markets in China’s provincial

capitals during 1742–1795. In a more developed market, an upward trend is typically observed, indicating

that cointegration decreases with distance.34 However, the results shown here suggest that overall market

performance in China remained quite limited.

34As demonstrated by the estimates for European cities in Figure 4 of Shiue and Keller (2007).
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6 Local Supply

Market integration occurs when trade costs between two markets decline. However, trade is not the only

mechanism that drives price convergence. During the early Republican period, the entry of small produc-

ers created supply shocks in local markets, which also influenced the price trends observed. It is therefore

important to identify these supply shocks and understand the entry decisions of small coal mines. The en-

dogenous nature of supply shocks in local coal markets has important implications for both the interpretation

of previous estimates and our broader understanding of the coal industry.

Shocks in the Market

Define P as the equilibrium price and Q as the quantity of local production.

In the simplest equilibrium setting, a demand shock (i.e., a rightward or leftward shift of the demand

curve) results in both price and quantity increasing or decreasing together. In contrast, a supply shock leads

to a change in quantity and an opposite change in price, either an increase in quantity with a decrease in

price, or a decrease in quantity with an increase in price.

Following this logic, I define that a county appears as if it experiences a positive local supply shock if its

price decreases while local production increases (P ↓, Q ↑). Similarly, a negative local supply shock is defined

by (P ↑, Q ↓); a positive demand shock by (P ↑, Q ↑); and a negative demand shock by (P ↓, Q ↓).

Two points are worth noting. First, these are referred to as local shocks because Q denotes local pro-

duction rather than the total market quantity in equilibrium. Since trade is possible, Q may differ from

the equilibrium market quantity. Second, the term as if is used because, as explained in the following

paragraphs, appearing to experience a shock does not necessarily imply that a shock has actually occurred

in the local market; rather, it may result from shocks in other markets that are transmitted through trade.

Now consider two counties, A and B, that trade with each other at zero trade cost. In the closed-economy

equilibrium, assume without loss of generality that PA > PB . Once the two counties begin to trade, County

B exports to County A, and in equilibrium, PA = PB . Suppose County B then experiences a positive supply

shock (which shifts its supply curve to the right); as a result, PB decreases, and in the new equilibrium, PA

also decreases because the condition PA = PB must always hold. This lower PA is associated with a decrease

in County A’s local production, QA. Note again that Q refers to local production rather than the market

equilibrium quantity. Thus, a positive supply shock in County B will make it appear as though County A

has experienced a negative demand shock, i.e., (PA ↓, QA ↓).

Appendix C provides a comprehensive discussion of all possible cases. In summary, if one county ex-

periences a positive (negative) demand shock, the other county will also appear to experience a positive
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(negative) demand shock. In contrast, if one county experiences a positive (negative) supply shock, the

other county will behave as if it experienced a negative (positive) demand shock. No matter what one

county experiences, the other county will always appear to experience a local demand shock. Therefore,

when we observe a local supply shock in the data, it must reflect an actual local supply shock rather than

effects transmitted through trade from elsewhere. When we observe what appears to be a demand shock, it

may reflect either a true local demand shock or the effect of shocks from other counties transmitted through

trade.

Supply Shocks

Figure 9 presents the number of counties that appeared to experience a supply or demand shock during the

period 1913–1919. The figure shows that in every year, the number of counties that appeared to experience a

supply shock always exceeded those that appeared to experience a demand shock. Moreover, this difference

should be interpreted as a lower bound, given the logic discussed in the previous paragraph. The evidence

indicates that the supply side plays an important role in shaping the market outcomes. As emphasized

previously, the supply side reflects deliberate choices.

Figure A3 further illustrates the two types of shocks observed in Shansi, one of the largest coal-producing

provinces in China during 1913 to 1919. This figure confirms the logic discussed above. Since supply shocks

induce responses in other locations that appear as if they were demand shocks, counties that appear to

experience demand shocks are likely spatially entangled with those that experience supply shocks. Moreover,

the figure shows that supply shocks were geographically dispersed and varied across years.

I then examine why positive supply shocks occurred in particular markets in specific years. These shocks

likely reflect the entry of small coal mines. Consider a Probit regression:

Positive Supply Shocki,t ∼ log(Pi,t−1).

where the LHS is a binary indicator for whether a county experiences a positive supply shock (Q ↑, P ↓),

and the RHS measures the price level in the previous year.

For each prospective mine, it will enter if and only if

{
max

Q1,Q2,...,QT

T∑
t=1

(1 + r)−(t−1) (PtQt − C(Qt)) s.t.

T∑
t=1

Qt = Q̄

}
> F.

Here, Qt denotes the amount of coal produced in each year, subject to a fixed deposit constraint Q̄. Pt is

the coal price in each period, and C(Q) represents the cost of producing quantity Q. For a producer to enter
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Figure 9: Demand/Supply Shocks

the market, the total discounted profits must exceed the sunk costs F . While I do not explicitly solve this

optimization problem, the key idea is that all future prices Pt are unknown and must be predicted based on

the previous price. If the previous local market price was high, producers would likely anticipate continued

high prices and thus be more likely to enter.

The absolute price level on the RHS can also be replaced with log(PRelative
t−1 ), defined as the county’s

price relative to the provincial average. A higher relative price indicates not only a high local price but also

weak integration with surrounding areas. In such counties, local producers faced less external competition

and were therefore more likely to enter.

Table 5 reports the results of the Probit regressions. Column (1) shows that a higher local price indeed

provided an incentive for local producers to produce more. Column (2) shows that the effects being even

stronger if the county was poorly integrated with other counties in the province. The results remain robust

when local prices are normalized by the national average ( Pit

PN
t
) to account for macro-level price changes, as

shown in Table A2.

These results have important implications. First, they suggest that positive supply shocks were more

likely to occur in counties where coal prices had previously been high. In other words, private participants

responded to market signals and strategically entered potentially profitable markets. Second, given the

strategic entry of small coal mines, price convergence may have been driven not only by increased trade

activity but also by local supply responses. In this sense, the improvements in market integration observed
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between 1912 and 1915 could have been driven by the entry of private producers after market liberalization.

Finally, poor market integration was not necessarily a disadvantage, as it may have facilitated local mining

development.

Table 5: Positive Supply Shock

Dependent Variable: Positive Supply Shock
Model: (1) (2)

Variables
log(Pi,t−1) 0.6605∗∗∗

(0.0773)
log(PRelative

i,t ) 0.6556∗∗∗

(0.0651)

Fixed-effects
Province Yes Yes
Year Yes Yes

Fit statistics
Observations 1,012 1,012
Squared Correlation 0.11888 0.10882
Pseudo R2 0.09824 0.09086
BIC 1,315.3 1,324.5

Clustered (Province) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

7 Conclusion

This paper provides insights into a key question in the “Great Divergence” literature: were the fuel constraints

faced by commercial centers during the Qing purely a geographic accident, or were they also the result of

unfavorable institutions?

To answer this question, it is not sufficient to examine the Qing period alone, as we cannot observe what

would have happened under alternative institutional settings. In this paper, I adopt a retrospective counter-

factual approach by examining coal markets in China during the early Republican period (1912–1919). The

coal industry under the Qing was heavily restricted. Before 1870, there was virtually no coal industry in

China, as only very few coal mines were permitted by the state. Even during the Self-Strengthening Move-

ment (1870–1895) and after the mining sector was opened to foreign investment in 1895, private domestic

participation in coal mining remained extremely limited. It was only in the final years of the Qing dynasty

that restrictions on private involvement began to relax.
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Using county-level coal price data, I estimate interregional market integration in China during the period

1912–1919. This was a crucial transitional period in Chinese history, beginning with the establishment of

a new political system in 1912, followed by political disintegration after 1916. The estimates in this paper

show that markets became more integrated between 1912 and 1915, but this trend reversed during 1916–1919

as political instability led to market fragmentation. Overall, markets remained poorly integrated spatially,

with only some integration within provinces and a failure to achieve long-distance integration.

This paper highlights the importance of private initiatives in the development of the coal markets in

China. The key difference between the Qing and the Republican coal industry is the possibility for private

investors to open mines without political connections. Private participants responded to market signals.

Their entry decentralized the coal production and created competitive local markets.

If the Qing had relaxed the restrictions on private participation earlier, the trend observed during

1912–1915 could possibly have taken place sooner and lasted longer. Although the entry of small coal

mines probably could not have solved the entire energy problem, it might have reduced reliance on other

energy sources that could have been used for industry in many places.

Finally, a similar trend is observed in China following the economic opening in 1978. A comparison

between 1955 and 1985 in Figure 10 shows that after the opening up of the private sector, coal production

in central and southern China, on average, grew more rapidly than in the traditional coal-producing regions

of the North. This finding suggests that the pattern observed during the first wave of market liberalization

in the early Republican period was likely repeated during the second wave after 1978—and may well be

repeated in the future.
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Figure 10: 1985/1955 Coal Production Ratio
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A Robustness Checks

I created a more balanced sample by retaining provinces that reported data for at least two years during

both 1912–1915 and 1916–1919. As a result, four provinces are dropped: Szechwan, Yunnan, Kweichow, and

Heilungkiang. The main trend remains unchanged.

Figure A1: Correlation Length, 1912-1919, Balanced
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Table A1: National and Local Shocks, Balanced

Dependent Variable: log(Price)
Model: (1) Full (2) 1912-1915 (3) 1916-1919

Variables
log(In-Province Price) 0.4460∗∗∗ 0.5698∗∗∗ 0.3745∗∗

(0.1460) (0.1349) (0.1461)
log(Out-Province Price) 0.0962 0.2457∗∗ -0.0704

(0.0735) (0.0954) (0.0991)

Fixed-effects
Province Yes Yes Yes

Fit statistics
Observations 1,284 607 677
R2 0.37170 0.36466 0.40083
Within R2 0.07552 0.09184 0.03126

Clustered (Province) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table A2: Positive Supply Shock, Normalized by National Average

Dependent Variable: Positive Supply Shock
Model: (1) (2)

Variables
log(Pi,t−1) 0.6959∗∗∗

(0.0544)
log(PRelative

i,t−1 ) 0.6597∗∗∗

(0.0563)

Fixed-effects
Province Yes Yes
Year Yes Yes

Fit statistics
Observations 1,012 1,012
Squared Correlation 0.15086 0.13987
Pseudo R2 0.12903 0.11920
BIC 1,262.2 1,274.3

Clustered (Province) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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B Adding Trade Port Prices

I also add coal prices at treaty ports from the CMC reports. Details regarding the Treaty Port system and

the CMC are elaborated in previous chapters and are therefore omitted here. One important note is that

one Hk. Tls used in the CMC reports equals 37.8 grams of silver, whereas one yin yuan, as used in the

Nongshang Tongji Biao, equals 24.8 grams of silver. Accordingly, I convert all prices to yin yuan.35

Figure A2 further presents estimates that include prices at treaty ports. A comparison of the red and

blue points shows that, on average, correlation lengths are higher when treaty port prices are included than

when they are excluded. Notably, after 1916–when the central government collapsed–correlation lengths

continued to increase in the estimates that include port prices. There are two interpretations. First, as

argued in the previous chapters, import prices at treaty ports were driven by global supply factors, so prices

in treaty port cities could be correlated, especially when some ports shared origin countries. Second, treaty

ports were more developed due to stable Western institutions. These ports had spillover effects, which

may have led to stronger price correlations with surrounding areas. Finally, nearly all treaty ports were

located along major long-distance transportation routes, particularly waterways. Therefore, including them

improved overall estimated market performance. Their advantages became particularly pronounced when

the rest of the country was experiencing political instability.

Figure A2: Correlation Length, 1912-1919, with Treaty Ports

35Raw coal and refined coal were not listed separately in the CMC reports. Imported coal was usually of higher quality. The
average price of imported coal was also higher than that of locally produced raw coal.
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C Local Supply/Demand Shocks

• Remember that P refers to the market price, while Q refers to local production.

• Suppose two markets, A and B, trade with each other at zero trade cost. In the closed-economy

equilibrium, assume without loss of generality that PA > PB . Once trade is open at zero cost, the

equilibrium condition becomes PA = PB .

– If Market B experiences a negative supply shock (PB ↑, QB ↓)⇒ PA ↑ ⇒ QA ↑, then (PA ↑, QA ↑),

which makes it appear as though A has experienced a positive local demand shock.

– If Market B experiences a positive supply shock (PB ↓, QB ↑) ⇒ PA ↓ ⇒ QA ↓, then (PA ↓, QA ↓),

which makes it appear as though A has experienced a negative local demand shock.

– If B experiences a positive demand shock (PB ↑, QB ↑) ⇒ PA ↑ ⇒ QA ↑, then (PA ↑, QA ↑),

which makes it appear as though A has experienced a positive local demand shock.

– If B experiences a negative demand shock (PB ↓, QB ↓) ⇒ PA ↓ ⇒ QA ↓, then (PA ↓, QA ↓),

which makes it appear as though A has experienced a negative local demand shock.

– If Market A experiences a negative supply shock (PA ↑, QA ↓)⇒ PB ↑ ⇒ QB ↑, then (PB ↑, QB ↑),

which makes it appear as though B has experienced a positive local demand shock.

– If A experiences a positive supply shock (PA ↓, QA ↑) ⇒ PB ↓ ⇒ QB ↓, then (PB ↓, QB ↓), which

makes it appear as though B has experienced a negative local demand shock.

– If B experiences a positive demand shock (PA ↑, QA ↑) ⇒ PB ↑ ⇒ QB ↑, then (PB ↑, QB ↑),

which makes it appear as though B has experienced a positive local demand shock.

– If A experiences a negative demand shock (PA ↓, QA ↓) ⇒ PB ↓ ⇒ QB ↓, then (PB ↓, QB ↓),

which makes it appear as though B has experienced a negative local demand shock.

• Notice that regardless of whether a market experiences a positive or negative shock, the trading partner

will always appear to experience a demand shock. This implies that if a market appears to experience

a supply shock, it cannot be the result of shocks transmitted from other markets but must instead

reflect an actual local supply shock.
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D Shocks in Shansi

(a) Shansi 1913 (b) Shansi 1914

(c) Shansi 1915 (d) Shansi 1916

(e) Shansi 1917 (f) Shansi 1918

(g) Shansi 1919

Figure A3: Shocks in Shansi (Shanxi)
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Burhop, C. and Lübbers, T. (2009). Cartels, managerial incentives, and productive efficiency in german coal

mining, 1881–1913. The Journal of Economic History, 69(2):500–527.

Carlson, E. C. (1971). The Kaiping Mines, 1877–1912, volume 3. Brill.

Clay, K. and Weckenman, A. (2014). Resource curses: Evidence from the united states 1880-2012. Harvard

University, USA.

David, A. P. and Wright, G. (1997). Increasing returns and the genesis of american resource abundance.

Industrial and Corporate Change, 6(2):203–245.

Feng, K. (2025). Foreign trade in times of civil conflict: Evidence from china during the warlord era. Available

at SSRN 5211556.

Hartwell, R. (1967). A cycle of economic change in imperial china: coal and iron in northeast china, 750-1350.

Journal of the Economic and Social History of the Orient/Journal de l’histoire economique et sociale de

l’Orient, pages 102–159.

Henriques, S. T. and Sharp, P. (2021). Without coal in the age of steam and dams in the age of electricity:

an explanation for the failure of portugal to industrialize before the second world war. European Review

of Economic History, 25(1):85–105.

Keay, I. (2007). The engine or the caboose? resource industries and twentieth-century canadian economic

performance. The Journal of Economic History, 67(1):1–32.

Keller, W. and Shiue, C. H. (2007). Market integration and economic development: A long-run comparison.

Review of Development Economics, 11(1):107–123.

Li, L. M. (2000). Integration and disintegration in north china’s grain markets, 1738–1911. The Journal of

Economic History, 60(3):665–699.

38



Mehlum, H., Moene, K., and Torvik, R. (2006). Cursed by resources or institutions? World Economy,

29(8):1117–1131.

Murray, J. E. and Silvestre, J. (2020). Integration in european coal markets, 1833–1913. The Economic

History Review, 73(3):668–702.

Pomeranz, K. (2000). The Great Divergence: China, Europe, and the Making of the Modern World Economy.

Princeton paperbacks. Princeton University Press.

Rawski, T. G. (1989). Economic Growth in Prewar China. University of California Press.

Roehner, B. M. and Shiue, C. H. (2000). Comparing the correlation length of grain markets in china and

france. International Journal of Modern Physics C, 11(07):1383–1410.

Shiue, C. H. and Keller, W. (2007). Markets in china and europe on the eve of the industrial revolution.

American Economic Review, 97(4):1189–1216.

Tan, E. S. (2009). Market structure and the coal cartel in early nineteenth-century england 1. The Economic

History Review, 62(2):350–365.

Thomson, E. (2003). The Chinese Coal Industry: An Economic History. Routledge, London.

Wright, T. (1980). Entrepreneurs, politicians and the chinese coal industry, 1895—1937. Modern Asian

Studies, 14(4):579–602.

Wright, T. (1984). Coal Mining in China’s Economy and Society 1895–1937. CUP Archive.

Wrigley, E. A. (2013). Energy and the english industrial revolution. Philosophical Transactions of the Royal

Society A: Mathematical, Physical and Engineering Sciences, 371(1986):20110568.

Yang, T.-H. (1993). The development of geology in republican china, 1912–1937. In Philosophy and Con-

ceptual History of Science in Taiwan, pages 221–244. Springer Netherlands, Dordrecht.

39



Historical Sources

阳山县志，18卷，阳山县志卷之二，民国二十七年铅印本。Gazetteer of Yangshan County, 18 juan in total.

juan 2, lead-printed edition, 1938. Accessed via Beijing Erudition Digital Technology Research Center.

（民国）河南省志，7卷，河南省志卷四，钞本。Gazetteer of Henan Province (Republican period), 7 juan

in total. juan 4, manuscript copy. Accessed via Beijing Erudition Digital Technology Research Center.

（民国）江苏省地志，4卷，第三编 人文志，民国二十五年铅印本。Geographical Gazetteer of Jiangsu

Province (Republican period), 4 juan in total. Part III: Human Geography, lead-printed edition, 1936.

Accessed via Beijing Erudition Digital Technology Research Center.

（民国）荣县志，17篇，荣县志 物产第六，民国十八年刻本。Gazetteer of Rong County (Republican

period), 17 sections in total. Section 6: Local Products, woodblock edition, 1929. Accessed via Beijing

Erudition Digital Technology Research Center.

（民国）邛崃县图志，4卷，邛崃县方物志 县志第四，民国十一年铅印本。Illustrated Gazetteer of Qionglai

County (Republican period), 4 juan in total. juan 4: Local Products Gazetteer, lead-printed edition, 1922.

Accessed via Beijing Erudition Digital Technology Research Center.

（民国）重修广元县志稿，28卷，重修广元县志稿第一编卷二《舆地志二》，民国二十九年铅印

本。Gazetteer of Guangyuan County (Republican period), revised draft 28 juan in total. Part I, juan 2:

Geography II, lead-printed edition, 1940. Accessed via Beijing Erudition Digital Technology Research Center.

（民国）重修广元县志稿，28卷，重修广元县志稿第二编卷四建置志一，民国二十九年铅印本。Gazetteer

of Guangyuan County (Republican period), revised draft, 28 juan in total. Part II, juan 4: Administrative

Geography I, lead-printed edition, 1940. Accessed via Beijing Erudition Digital Technology Research Center.

（民国）广东通志未成稿，不分卷，广东通志卷第二，民国二十四年稿本。General Gazetteer of

Guangdong (Republican period), unfinished, unbound. juan 2, draft manuscript, 1935. Accessed via Beijing

Erudition Digital Technology Research Center.

（民国）昌化县志，18卷，昌化县志目录，民国十三年铅印本。Gazetteer of Changhua County (Republican

period), 18 juan in total. Table of contents section, lead-printed edition, 1924. Accessed via Beijing Erudition

Digital Technology Research Center.

40


