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Abstract

This article introduces a new, hand-collected dataset documenting cotton produc-
tion and industry in Republican China from 1919 to 1937. The dataset provides
granular, county-level data on cotton acreage, yield, and the cultivation of both
“native” and “foreign” (American upland) cotton varieties, offering a detailed per-
spective on the spatial and temporal dynamics of agricultural change during this
critical period. This foundational data is augmented by three additional geospatial
datasets documenting the locations and attributes of key economic and scientific
nodes: (1) modern cotton mills, including their industrial capacity; (2) agricultural
experiment stations; and (3) treaty ports and commercial centers. The dataset was
constructed through a meticulous process of transcription, validation, error cor-
rection, and georeferencing, drawing from a variety of primary sources, including
the publications of the Chinese Cotton Millowners Association and other contem-
porary industry reports. By detailing the dataset’s construction and acknowledging
its limitations, this paper makes the case for its use as a unique tool to investigate
the core mechanisms of agricultural modernization. Its multi-layered structure
enables researchers to test hypotheses about biological innovation and institu-
tional support, and to place China’s experience within the global history of cotton.
Ultimately, it offers a granular case study of a nation striving to build its own indus-
trial base, thereby complicating classic core-periphery models of development.
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2 Alongitudinal Dataset of Cotton Production and Industry in Republican China

1. Introduction

China’s Republican era (1912-1949) was a period defined by ambitious
yet fraught attempts at state-building and industrial modernization. The
Nanjing Decade (1927-1937), in particular, represented a concentrated
effort by the Kuomintang government to forge a modern, centralized
nation-state and a cohesive national economy (Zanasi, 2006). However,
these top-down modernization projects were continually challenged by
internal political fragmentation, limited state capacity in the countryside,
and external pressures (Eastman, 1983; Duara 1988). It is within this context
of state-led development and its on-the-ground limitations that a concerted
effort to modernize the cotton industry emerged, motivated by the growing
demand from China’s burgeoning textile mills (Fong, 1932; Feuerwerker,
1983). This modernization drive led to the introduction and adoption of
American cotton varieties, which offered fiber qualities more suitable for
mechanized production (Pomeranz, 1993; Koll, 2003). This article intro-
duces a novel, hand-collected dataset on cotton production, designed to
facilitate new research on the socio-economic and spatial dynamics of
China’s agricultural landscape during this pivotal period.

To enable a holistic analysis, the dataset is constructed as a multi-layered,
spatially-integrated resource designed to capture key links in the cotton com-
modity chain. The foundational layer consists of granular, county-level data on
cotton acreage, yield, and the cultivation of both “native” (primarily Gossypium
arboreum) and “foreign” (Gossypium hirsutum, or American upland) varieties.
This is then augmented by three additional geospatial datasets documenting
the locations of critical economic and scientific infrastructure: modern cotton
mills with data on their industrial capacity, agricultural experiment stations,
and treaty ports that served as hubs for trade and information. By providing
these distinct but linkable data layers in an accessible format, the project offers
a tool for untangling the complex interplay of agriculture, industry, and tech-
nology in Republican China.

Methodologically, this project engages the “spatial turn” in historical
research while contributing to a recent shift in economic history that leverages
granular, georeferenced data to move beyond national aggregates and ana-
lyze the local drivers of development (e.g. Bodenhamer, Corrigan, & Harris,
2010; Gregory & Geddes, 2014; Donaldson, 2018). Substantively, the dataset’s
structure is specifically designed to allow researchers to investigate the core
mechanisms of agricultural modernization at the center of current scholarly
debate. For instance, the multi-layered data on scientific institutions, market
infrastructure, and agricultural outputs allows for a direct test of the “mod-
ernization package” hypothesis, which posits that growth is driven by a bun-
dle of interlocking factors (Panza & Karakog, 2021). Furthermore, the dataset’s
explicit tracking of native versus foreign cultivars makes it possible to precisely
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estimate the productivity effects of biological innovation and to explore
whether market structures incentivized quality improvements (Olmstead &
Rhode, 2003; Olmstead & Rhode, 2008).

The dataset also allows for a reassessment of the factors driving agricul-
tural change in early 20th-century China. While existing scholarship has
often emphasized macroeconomic factors, market integration, and the lim-
itations of state capacity in explaining agricultural development (Myers,
1970; Feuerwerker, 1983; Brandt, 1989; Kueh, 1995), this dataset enables
a more nuanced analysis of the role of industrial firms and local scientific
institutions in the spatial diffusion of technology. Recent work has increas-
ingly used granular data to re-examine the drivers of historical development
in China, focusing on everything from the role of railroads to the impact of
missions (Chen, Wang, & Qi, 2022; Chen, Wang, & Yan, 2022). Our data speaks
directly to this trend. The data on experiment stations, in particular, facilitate
an investigation into how scientific knowledge and new agricultural prac-
tices, such as the cultivation of American cotton, spread across the Chinese
countryside, contributing to debates on the role of science and technology
in development (Stross, 1986; Zanasi, 2006; Stewart, 2015; Lavelle, 2020; Wu,
2024).

Beyond China, this dataset provides a vital case study for the global his-
tory of capitalism. The story of cotton, after all, is central to the making of the
modern world (Riello, 2013). Historians of capitalism have detailed how state
power, colonial expansion, and coercive labor regimes were marshalled to
construct a global production system that funneled raw cotton from periph-
eries, such as the American South and colonial India, to the industrial cores
of Europe (Beckert, 2014). While this powerful body of work often illuminates
the dynamics between imperial cores and colonial peripheries, or the trajec-
tories of successful early industrializers, the case of Republican China compli-
cates these familiar narratives. Our data documents a nation that was neither
a passive raw-material supplier, nor a rapidly industrializing global competi-
tor. Instead, the Chinese industrialists and officials documented in this dataset
were striving to build a sovereign, vertically-integrated textile industry within
a fragmented, semi-colonial state. The county-level detail on the adoption of
American cotton reveals a conscious strategy of import substitution: using
foreign technology to supply domestic mills in a bid to achieve economic self-
sufficiency (Zanasi 2006). This dataset, therefore, offers scholars an essential
resource to de-center the classic core-periphery narrative, providing a gran-
ular view of how a major non-Western nation navigated the pressures and
opportunities of the industrial age on its own terms.

In the following sections, we provide a description of the dataset’s con-
struction, including the transcription, validation, error correction, and
standardization procedures employed to ensure accuracy and consis-
tency. We also give a brief historical overview of the institutions involved
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in data collection during the Republican era, including the Chinese Cotton
Millowners Association (CCMA) and the Chinese Cotton Improvement
Association. These institutions played an important role in the development
of China’s early cotton industry and the collection of vital statistics; under-
standing their history provides valuable context for the dataset.

2. Data Creation and Collection

This section provides an overview of the creation and collection of the four
main components of this dataset: cotton production data; cotton mill location
data; experiment station location data; and treaty port location data. Given
that these data come from historical surveys and publications, the subsections
below provide an introduction to how the data were initially collected during
the 1910s to 1930s.

2.1. Cotton Production Data Production

In an effort to accelerate the expansion of American cotton production,
industrialists began laying the foundations for the first national cotton infor-
mation system in the early twentieth century. Their primary objective was
import substitution: to improve the quality and quantity of domestic raw
cotton to supply China’s own burgeoning textile mills, thereby reducing the
industry’s dependence on costly foreign imports. In 1918, a newly founded
industrial organization known as the Chinese Cotton Millowners Association
(CCMA; EFLLE#SS) began building an organizational framework for the
production and dissemination of cotton data. The CCMA recruited a small
army of data surveyors, often from the ranks of local colleges and sometimes
in collaboration with local governments (Huashang shachang lianhehui,
1922, pp. 1-2; Huashang shachang lianhehui, 1923, notes; Jiang, 1929, p. 9).
These surveyors carried out observations of local cotton production, which,
together with cadastral surveys, were used to generate county and provin-
cial-level cotton production statistics. Such data was viewed as pivotal to
assessing and promoting the progress of cotton improvement work. The fol-
lowing year, the CCMA established the China Cotton Journal (ERSLL RS
Z 1)), a platform for disseminating this data, along with market reports and
scientific research articles.

While the CCMA’s industry reports initially only provided aggregate figures
on acreage and overall yields, beginning in 1921, they actively differentiated
between native and foreign cotton cultivars. Over time, the production and
publication of cotton data became increasingly institutionalized and involved a
broader array of stakeholders. During the nearly thirty years of cotton surveys,
the formal organization that compiled and published production statistics
changed several times as the network of individuals and institutions involved
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FIGURE 1: Sample Image of Published Data (Source: Zhonghua mianye tongji hui, 1935,
p. 40-41).

expanded. The annual data was published by the CCMA from 1919 to 1930, the
China Cotton Production Statistics Association (FEEFREEFETE) from 1931 to
1936, and the National Cotton Improvement Institute (FHSRAEEEHSUERT) in 1937.
Changes in who published the statistics did not lead to immediate shifts in how
the data was collected. Rather, survey strategies and capacity gradually evolved
over time.

The data collected are ultimately estimations, statistical models based on
similar surveys conducted by the United States Department of Agriculture.
Total agricultural acreage was typically collected in cadastral surveys by local
government agencies, from which cotton acreage for both native and foreign
cotton was estimated through on-the-ground field surveys. Once surveyors had
an estimate for total cotton acreage, they could then estimate average yields
through a sample survey (Jiang, 1934: 232-44). Responsibility for verifying
accuracy evolved over time, but a network of provincial-level cotton improve-
ment stations emerged in the 1920s to help manage the collection and reliabil-
ity of data for their respective provinces (Huashang shachang lianhehui, 1932).
The number of rural surveyors and supervisors also increased. By 1937, there
were over 190,000 rural surveyors (mainly local elites recommended by local
extension agencies) that were overseen by around 200 supervisors (employees
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TABLE 1: Yearly Coverage and Yield Share of Pre-1926 Surveyed Counties

Year  Total Counties  Baseline Counties Native Yield Foreign Yield  Total Yield

Surveyed (pre-1926) Share (%) Share (%) Share (%)
1919 87 87 - - 100.0
1920 111 111 - - 100.0
1921 153 153 100.0 100.0 100.0
1922 213 213 - - 100.0
1923 227 227 100.0 100.0 100.0
1926 247 247 100.0 100.0 100.0
1927 250 250 100.0 100.0 100.0
1928 245 244 99.54 100.0 99.90
1929 251 214 88.55 90.25 91.52
1930 309 243 93.11 89.53 92.42
1931 324 231 92.25 93.59 93.53
1932 381 258 87.74 88.00 87.85
1933 424 267 85.32 87.22 86.31
1934 467 282 84.57 84.25 84.40
1935 465 276 89.64 83.11 86.79
1936 570 273 86.99 80.71 83.47
1937 622 285 87.76 87.46 80.83

at cotton improvement stations) (Zhongyang mianchan gaijinchu, 1937, p. 480).
To ensure a degree of commensurability, surveyors were given instruction
manuals that contained basic scientific knowledge of cotton, including how
to recognize the difference between “native” and “foreign” cotton (Nongcun
mianchan tongxin diaochayuan xuzhi, 1941). This method of estimating total
production based on sampling techniques would continue to be used into the
1950s, when the Chinese Communist Party denounced mathematical statistics
as a bourgeois science and sought instead to return to comprehensive and peri-
odic reporting (Ghosh 2018).

One of the most notable changes that occurred in the survey process was an
increase in the number of counties surveyed, which more than doubled from
around 250 in 1926 to over 600 by 1937 (see Table 1). Constraints of funding,
social instability, and regional economic significance all likely shaped which
counties were surveyed. However, it should be noted that many counties that
would be added in subsequent years were marginal cotton producers. Using
1926 as a baseline, the roughly 300 unique counties that had been surveyed up
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to this year still accounted for over 80 percent of total output by 1937 (Table 1).
Although our dataset relies on some estimated figures and is not fully compre-
hensive, it nevertheless provides a robust macro-level portrait of how cotton
production geography evolved from the 1920s to the 1930s.

We obtained a complete run of publications containing this data from the
online repository CNBKSY-Shanghai Library. We first entered the data into an
Excel spreadsheet, with a separate file for each province. In the process of tran-
scription, we identified 144 errors in the original publications which can be
classified as calculation mistakes (137) and clerical errors (7) that we corrected
for our analysis. County names and boundaries changed considerably during
the twentieth century. To link this historical data to geographic units, we classi-
fied counties according to their administrative divisions at the time and linked
them to the China Historical Geographic Information System (CHGIS) Version
6 dataset (Chinese Historical Geographic Information System, 2016). The 1911
CHGIS county layer was chosen as a stable administrative baseline to ensure
spatial consistency across the entire 1919-1937 period. This was deemed nec-
essary because the era was characterized by frequent and inconsistent admin-
istrative changes, and using a single baseline allows for reliable longitudinal
analysis and data visualization. Because county boundaries shifted over time,
we georeferenced each record to the latitude-longitude coordinates of its
county seat (or principal city) recorded in the CHGIS shapefile. When a county
seat was missing from that dataset, we manually determined its coordinates,
added them to our database, and then linked the record to the matching 1911
county polygon in CHGIS to preserve spatial consistency. Users can utilize this
point data to project county production data onto different spatial units as
additional historical GIS shapefiles become available.

To maintain a degree of consistency for economic comparative analysis, our
dataset contains an entry for every county each year, even if it wasn’t included
in the survey. Missing data has been flagged with the code -9999. Finally, we
only include entries for provinces that were surveyed. These include the main
cotton producing regions of China: Anhui, Zhili (later changed to Hebei),
Henan, Hubei, Hunan, Jiangsu, Jiangxi, Shaanxi, Shandong, Shanxi, and
Zhejiang. We extracted all the files into a single CSV file containing 18,967 data
points tracking county-level cotton production from 1919 to 1937 that includes
acreage and yield of foreign and native cotton.

It is important for users of this dataset to recognize that these statistics
(like all statistics) are a product of the specific political and institutional
context in which they were created. Data collection by the CCMA and its
successors was profoundly shaped by the era’s chronic instability. The polit-
ical fragmentation of the Warlord Era (McCord, 1993) meant that surveyors
often had to navigate territories controlled by mutually hostile militarists,
severely hampering efforts to conduct a uniform, national survey. Moreover,
increasing Japanese imperialist pressure and encroachment in key northern
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cotton-producing provinces such as Shandong and Hebei throughout the late
1920s and 1930s undoubtedly compromised data collection in those critical
regions (Myers, 1970; Coble, 1991). These on-the-ground realities meant that
coverage could vary significantly from year to year based on factors entirely
outside the surveyors’ control. Furthermore, the CCMA was an organization
rooted in the treaty-port industrial economy of the lower Yangzi, represent-
ing the interests of a modern, Shanghai-centered bourgeoisie (Chao, 1977;
Kraus, 1980). Its institutional focus, therefore, may have inherently favored
the commercialized agricultural regions that directly supplied its member
mills. This could lead to the relative under-sampling or mischaracterization
of more peripheral cotton-growing areas less integrated into the national
textile economy.

While a critical awareness of these politically and institutional contingen-
cies is crucial for any analysis, this dataset nonetheless represents the most
comprehensive quantitative record of local-level agricultural production avail-
able for the Republican era. As such, it affords a unique and invaluable window
into the on-the-ground realities of modernization during this transformative
period.

2.2. Cotton Mill Dataset

The rapid expansion of cotton mills in early twentieth-century China was a
defining feature of the Republican era’s industrial landscape. Driven by both
foreign and domestic investment, the number of mills grew dramatically, par-
ticularly in coastal cities such as Shanghai, Tianjin, and Qingdao, as well as in
emerging inland industrial centers (Chao, 1977). The decisions of both foreign
and domestic investors were shaped by a complex set of factors, including
proximity to raw materials, access to transportation networks, and the avail-
ability of labor. These mills were primarily reliant on American long-staple
cotton, creating a significant demand that spurred efforts to increase domestic
production of this variety. The expansion of cotton mills during this period was
a key feature of China’s industrial development, with significant growth in both
the number of mills and their production capacity (Fong, 1932; Feuerwerker,
1983; Chao, 1977). As such, understanding the spatial distribution of these mills
is crucial to investigating regional variations in cotton production.

The dataset includes a comprehensive file on 127 modern cotton mills
operating in China up to the early 1930s. This list, originally compiled from
H.D. Fong’s seminal Cotton Industry and Trade in China (1934/2011), rep-
resents the vast majority of the mechanized spinning sector of the era. While
numerous smaller, traditional workshops existed, these 127 mills constitute
the core of the modern industrial sector that this dataset aims to capture. To
quantify the scale and capacity of these enterprises, our dataset includes key
operational variables such as the number of installed spindles, the size of the
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workforce, and the annual consumption of raw cotton (measured in dan, a
traditional Chinese unit of weight, approx. 50 kg). This rich data allows for
detailed analysis of the spatial concentration of industrial demand, econo-
mies of scale in production, and the relationship between mill capacity and
the adoption of different cotton varieties in surrounding agricultural regions.

2.3. Experiment Station Data

The emergence of agricultural experiment stations in China was closely tied
to the broader Republican-era movement for scientific modernization and
national strengthening (Stross, 1986; Lavelle, 2015; Wu, 2024). These institu-
tions were tasked with adapting foreign agricultural technologies, particularly
American cotton, to local conditions and promoting their adoption among
farmers. They conducted research on seed varieties, cultivation techniques,
and pest control, and played a crucial role in extension work, disseminating
knowledge and providing technical assistance to rural communities (Stewart,
2021; Zhang, 2025).

However, the mere presence of an experiment station did not guarantee its
effectiveness. These institutions were often underfunded, poorly staffed, and
struggled to translate laboratory findings into practical techniques suitable for
the diverse ecologies and socio-economic conditions of the Chinese country-
side. Their extension efforts often faced skepticism from farmers, and their
success could be highly dependent on the support of local elites and the dedi-
cation of individual agronomists (Stross, 1986; Pomeranz, 1993; Stewart, 2021).
Therefore, while these stations represented crucial nodes in a nascent network
of agricultural science, their actual impact on the ground was uneven.

Our dataset consists of a curated subset of 47 stations, selected based on
their documented, active involvement in cotton-specific research and exten-
sion, as evidenced in publications from the Chinese Cotton Improvement
Association (CCIA; PEMREMIES) and other agricultural journals. While this
represents a fraction of all agricultural stations of the era, it captures the key
national and provincial institutions dedicated to cotton modernization.

2.4. Treaty Port and Commercial Center Data

The treaty ports, open cities, and industrial centers of Republican China were
critical nexuses of global trade and domestic commerce, profoundly shap-
ing the country’s economic geography (Bergere, 1989). The precise economic
impact of these centers has been a subject of long-standing debate. While ear-
lier scholarship often emphasized their role as exploitative colonial enclaves,
more recent quantitative work has highlighted their significant, and often pos-
itive, long-term effects on local economic development and structural transfor-
mation (Jia, 2014). This dataset provides a new tool to engage this debate at a
specific commodity level.
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FIGURE 2: Map of Foreign Cotton Production with Treaty Ports, Cotton Stations, and
Mills, 1920-1937.

To facilitate this research, we have assembled a dataset of 217 such com-
mercial and industrial centers as compiled by Robert Nield (2015). This file
provides the name, location (including coordinates), type of center (e.g. treaty
port, open city, industrial center), and year of opening for each entry. This data
layer enables spatial analyses that can link the commercialization of agricul-
ture—and the adoption of American cotton in particular—to proximity to the
major hubs of trade, finance, and information that were critical conduits for
the flow of goods, capital, and technology in Republican China. By offering
granular evidence, it allows researchers to move beyond aggregate debates and
measure the on-the-ground impact of these complex nodes of the global and
local economy.
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3. Description of Dataset

- Citation: Duan, Y.; Frost, A. K.; Stewart, S. D. (2025). Cotton Production in
Republican China: A Longitudinal Dataset (1919-1937). DOI: 10.4231/S460-
H323

+ Temporal Coverage: 1919-1937

« Deposited: Purdue University Research Repository (PURR)

« Files:

o README.md: A codebook providing detailed descriptions of the four
CSV files, including descriptions of the variables, data structure, and
encoding formats.

o Cotton_production_data.csv: A CSV file (UTF-8) containing 18,967
rows of annual county-level data on cotton production. Includes vari-
ables on county names, geographical coordinates, and the cultivated
area and yield of native and foreign cotton varieties.

o Cotton_mills.csv: A CSV file (UTF-8) with data on 127 cotton mills
established prior to the 1930s. Variables include mill name, location
and geographical coordinates, ownership, year of establishment, and
key operational data such as number of spindles, number of workers,
and annual cotton consumption and production.

o Cotton_stations.csv: A CSV file (UTF-8) with 46 entries representing
active cotton experiment stations during the 1920s and 1930s. Variables
include station name, location and geographical coordinates, and the
year of establishment.

o Treaty_ports.csv: A CSV file (UTF-8) with 217 entries documenting
treaty ports, open cities, and other historical commercial centers.
Variables include location name, geographical coordinates, type of
center (e.g., treaty port, customs station), and year of opening.

4. Concluding Remarks and Potential for Reuse

This paper has introduced a new, hand-collected dataset on cotton produc-
tion in Republican China (1919-1937), a multi-layered resource designed to
facilitate new quantitative and spatial research. By making this dataset pub-
licly available, we hope to stimulate future scholarship on agricultural and
industrial change. The data’s true value lies in its potential for reuse, allowing
researchers to move beyond broad narratives to rigorously test specific hypoth-
eses about the mechanisms of economic development.

A primary avenue for future research is to conduct a formal test of the
Olmstead and Rhode (2008) biological innovation hypothesis in a non-West-
ern context. By modeling county-level yields as a function of the acreage share
devoted to American varieties, while using the geospatial data on experiment
stations and cotton mills to control for institutional support and market pull,
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researchers could better understand the productivity gains from new technol-
ogy. Such an analysis would allow for a nuanced investigation of the “modern-
ization package” debate, testing whether the interlocking factors of technology,
institutions, and credit, identified by Panza & Karako¢ (2021) in Egypt, had sim-
ilar synergistic effects in the Chinese countryside.

Furthermore, the dataset provides a crucial tool for comparative and
global history. By analyzing the spatial relationship between treaty ports,
mill locations, and the adoption of American cotton, scholars can investigate
the specific channels through which global economic forces influenced local
agricultural practices. This enables granular, sub-national comparisons with
colonial contexts, comparing China’s developmental path with both extractive
systems (Roberts, 1996; Dell & Olken, 2020) and constrained imperial projects
(De Haas, 2021). Such work would help to clarify the unique features of China’s
state-led, nationally-oriented path to industrialization within the broader
‘empire of cotton.

Finally, the dataset’s georeferenced structure invites new research at the
intersection of economic and environmental history. By merging our produc-
tion data with historical climate, soil, and hydrological datasets, scholars could
explore the role of ecological constraints in either facilitating or hindering the
spread of new crop varieties. This would offer a powerful way to test the argu-
ments of De Haas (2021) regarding the importance of the physical environment
in shaping the success of top-down agricultural initiatives, explaining why the
seeds of modernization took root in some Chinese counties but failed in oth-
ers. We encourage researchers to build upon this dataset, and we look forward
to the new questions and answers it will help unearth.
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