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This paper examines the importance of local knowledge for state building.
Drawing upon the quantity and quality of local gazetteers, the regional
encyclopedias of imperial China, we measure the accumulation of local knowledge
in 267 prefectures over a millennium. We find that the gazetteers facilitated the
local penetration of state power and infrastructure between 960 and 1911.
Analyzing the content of gazetteers reveals that the gazetteer effect arises from
the richness, concretization, and uniqueness of records of local characteristics.
These findings indicate that state capacity is built not merely on unified and
standardized measures but also on context-based local knowledge that increases

the legibility of subjects.
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1. Introduction

What is ‘useful knowledge’ for state development? While state governance has
increasingly relied on unified and standardized central knowledge (notably statistics,
registration, and more recently digitization), social scientists also perceive the
importance of local knowledge. This is especially the case for a centralized, stratified
state that governs vast and diverse localities, reasoning that local knowledge is drawn
from specific local contexts and thus complements the simplified central codes. For
instance, fiscal capacity may not be simply built on a formal system of tax registry
and administration, since the extent to effectively enforce taxation in local areas may
depend on how much the state knows about local culture, social capital, and other
idiosyncratic characteristics that shape administrative costs. The same reasoning
applies to the enforcement and development of state policies in local areas. The reliance
on simplified standards, argues James Scott (1998), often leads to the failure of state
policies, whereas success should be built on the mastery of context-based local expertise.
This resonates with Hayek’s (1945) notion in “The Use of Knowledge in Society” that
a state’s economic system should operate upon dispersed local knowledge rather than
the limited information available to the central authority. However, the effect of local
knowledge on state development has yet to be examined systematically, possibly
because it is challenging to measure the complex and diverse forms of local knowledge.

In this paper, we are able to measure the reserve of local knowledge thanks to
the local gazetteers compiled in imperial China. A Chinese local gazetteer is the
encyclopedia of an administrative region. It not only describes the geography but also
encompasses a complete set of up to several hundred local characteristics ranging from
history, politics, society, culture, to miscellaneous subjects with thousands of pages of
detail (see Online Appendix Figure Al for an illustration). From the tenth century
onwards, local scholars continuously compiled and updated gazetteers, by which they
classified local characteristics and made them legible for reference by government
(Dennis, 2015). Moreover, a gazetteer introduces the exclusive characteristics of its
administrative division, which enables us to measure and compare clearly the
accumulation of local knowledge across regions.

Therefore, we use the number (or volumes and pages) of local gazetteers as the
primary measure of the stock of local knowledge in 267 prefectures in China proper.
The gazetteers of a prefecture include both the prefectural gazetteers and the gazetteers
of the counties in the prefecture. We collected most if not all the gazetteers (7,860
titles) compiled between circa 220 and 1842 based on multiple bibliographies of
historical gazetteers. Further, we explored the content of gazetteers to examine the
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gazetteer to gauge the richness of the recorded knowledge. Moreover, of the total of
10,080 topics we refine the local knowledge effect by differentiating topics that are
unique to local areas from those that are routinely found in central compilations.

State development in Imperial China also varied greatly, in both time and space.
Our period of analysis (960-1911) saw sustained centralization of the imperial state.
Moreover, since China opened up to the West in 1842, the last dynastic rulers
endeavored to modernize self-strengthening state machinery until overthrown in 1911.
We use this unique episode to examine the progress of modernization of the state.
China’s large spatial extent entailed an uneven distribution of state power (Sng, 2014).
We use this variation to compare the pace and level of state penetration between
regions and the extent to which it was shaped by the mastery of local knowledge.

Accordingly, we conceptualize state development as the development of state
power and infrastructure in local prefectures. For traditional state development before
the opening-up in 1842, we employ the proportion of tax revenue levied from each
prefecture between 1077 and 1820 as a proxy for the penetration of imperial fiscal
power in the local area. We measure the state’s infrastructural capacity in local areas
by the number of government (Confucian) schools built between 1000 and 1800 and
the number of imperial courier stations erected between 1281 and 1820 in each
prefecture. The government schools were built to promote state orthodoxy
(Confucianism) and prepare for imperial civil examinations, and the courier stations
were official communication infrastructure. During modern state-building between
1842 and 1911, we focus on the development of new state infrastructure across
prefectures, including the numbers of telegraph stations and post offices that replaced
the traditional courier communications and the number of new schools that replaced
classical education with Western curricula.

The challenge to estimating the effect of local knowledge is that gazetteer
compilation is endogenized in the process of state-building. Thus, the number of
gazetteers may reflect the informational or compilation capacity of the state rather
than the actual effect of local knowledge. To separate the effect of knowledge from its
reciprocal relationship with state-building, we adopt the following empirical strategies.

First, to mitigate the effect of feedback between state development and gazetteer
compilation, we use the number of gazetteers compiled from the very beginning to
predict the later development of the state. Meanwhile, we control for early state
development before gazetteer compilation intensified in the tenth century, for which
we use the presence of pre-imperial states and the density of walled cities (770-256
BCE) and the density of county divisions of early-imperial China (221 BCE-960 CE)
as proxies. In addition, we control for the density of local scholars (examination degree

holders) because as local gentry they led both local public affairs and also gazetteer



compilation. We also control for geographic characteristics (number of counties, terrain,
and proximity to the coast and political centers), economic conditions (population
density and agricultural suitability), and the treaty ports that imported Western
technologies to China. The regression analyses show a significant and positive impact
of the number of gazetteers on state development even after controlling for the above
confounding factors. Gazetteers increased a prefecture’s share of taxation in the empire
and the pace of building orthodox education and state communication stations from
960 to 1820. Moreover, the gazetteers continued to facilitate the modernization of state
infrastructures during the transitional period of 1842 to 1911.

Second, we separate the effect of knowledge from the effect of capacity for
compilation by comparing the impact on state development of prefectural gazetteers
with that of county gazetteers in the same prefecture. A prefecture’s prefectural
gazetteers and county gazetteers are subject to similar compilation capacity and other
prefectural factors but vary by the concretization of records of local knowledge, to the
extent that county gazetteers delineate local characteristics in a more concrete way
than the prefectural gazetteers whose records are relatively synoptic. We find that
county gazetteers affect state development more profoundly than prefectural gazetteers.
By the same token, we compare gazetteers compiled earlier with those compiled more
recently for the same prefecture, in the sense that the recent records are more up-to-
date and hence contain more ‘useful knowledge’ for governance than their preceding
editions. We find that the effect of recent gazetteers on state development is greater
than that of older compilations. These findings indicate that the gazetteer effect is
primarily driven by local knowledge rather than by a prefecture’s capacity for
compilation.

Third, to mitigate the confounding effects of unobserved local factors further, we
employ the number of gazetteers compiled by a prefecture’s neighboring prefectures as
the instrumental variable for the number of gazetteers of this prefecture. The numbers
of gazetteers in adjacent prefectures are positively correlated, because these prefectures
competed with and referenced each other when compiling gazetteers. Meanwhile, given
that gazetteer knowledge is restricted to the defined boundary of administrative
divisions, the performance of a prefecture’s governance should have little to do with
the knowledge recorded in the neighboring gazetteers. To mitigate the concern that
some unobserved spatial similarities (in culture and geography, for example) might
cause a spurious correlation between the neighboring gazetteers and local state
development, we control for the macro-regions that are divided by common geographic
and cultural characteristics according to William Skinner (1977). In addition, we

control for provinces to account for the similarities of prefectures within a province.



The instrumental variable estimate reaffirms that the impact of local gazetteers on
state development is significant.

Next, we assess the mechanisms by which the knowledge in local gazetteers affects
state development. First, if the gazetteer effect arises from records of local knowledge,
the level of state development should depend on the scale and depth of these records.
To this end, we use the number of topics in the contents of gazetteers in each prefecture
to measure the richness of the knowledge records and find that it affects state
development positively. Second, we further investigate the value of local knowledge by
dividing the gazetteer topics into two types. One pertains to the routine topics, which
refer to those commonly codified by central authority for regular governance affairs,
notably the statistical records on households, arable lands, and public goods, among
others. Different from the simplified central records on these essential items, local
gazetteers contextualized them in local characteristics. The other is about local-specific
topics, topics that are more diverse and idiosyncratic and are therefore hard for central
authorities to formalize and codify. We find that the context-based routine topics
significantly predicts local penetration of state’s fiscal and infrastructural powers. The
more interesting is that the other local-specific topics, despite how idiosyncratic they
look like, also plays a comparable role to the routine topics in promoting state building.

In sum, these results demonstrate that state capacity was more firmly established
in regions where the governors had better local knowledge. Also, the gazetteer
knowledge did not become outdated in the new era of state modernization but
continuously mitigated the entry costs of modern state infrastructures. This implies
that the useful knowledge for state development includes not only the homogenized
central statistics but also the knowledge of heterogeneous local contexts. In this
connection, our study speaks to the literature on how knowledge and information make
states (e.g., Lee and Zhang, 2017; Stasavage, 2021; Aman-Rana and Minaudier, 2024;
D’ Arcy, Nistotskaya, and Olsson, 2024; Garfias and Sellars, 2024; Cheng, Stasavage,
and Wang, 2025; Dzansi et al., 2025; Wang and Yang, 2025). While previous studies
focus on the state knowledge centrally collected, codified and normalized, ours
documents the unique value of idiosyncratic local contexts in increasing the state’s
legibility over the subjects (Scott, 1998, 2017). This also coincides with Balan et al.’s
(2022) finding that local chiefs who possessed local knowledge outperformed state
agencies in collecting taxes in Congo.

In a broader sense, our study enriches discussion of the determinants of state
building and performance (see Besley et al. (2022) and Rohner and Zhuravskaya (2025)
for reviews). This literature builds on the perspectives of natural endowments
(Mayshar, Moav, and Pascali, 2022; Allen, Bertazzini, and Heldring, 2023, Fernandez-
Villaverde et al., 2023, and Fliickiger et al., 2024), wars and conflicts (e.g., Tilly, 1990;



Besley and Persson, 2010; Gennaioli and Voth, 2015; Becker et al., 2025), and
organizational or policy innovations (e.g., Dal Bo, Finan, and Rossi, 2013; Aneja and
Xu, 2024; Angelucci, Meraglia, and Voigtlander, 2024; Blanc and Kubo, 2024; Cantoni,
Mohr, and Weigand, 2024; Carlitz et al., 2024; Mastrorocco and Teso, 2025).
Specifically to China, studies have endeavored to explain the formation and
performance of the centralized empire from the perspectives of geography (Sng, 2014;
Fernandez-Villaverde et al., 2023), warfare (Chen and Ma, 2020; Bai, Jia, and Yang,
2023; Chen, 2024), social organizations (Wang, 2022a, 2022b), administrative
innovation (Hao and Liu, 2020; Li, 2023; Chen, Wang, and Zhang, 2025; Liu and Zhang,
2025; Zhang, 2025) and in particular the rise and fall of the imperial examinations (Bai
and Jia, 2016; Jia and Kung, 2025). Our study shows that compiling gazetteers also
contributed to the longevity of the imperial regime by helping to maintain coherent

state policies across diverse regions.

2. Gazetteers and Knowledge in Imperial China

2.1. The Demand for Local Knowledge

Imperial China had a large territory and population. To govern the large-cum-
heterogeneous domain effectively, the imperial authorities developed the sophisticated
bureaucratic system, in which the emperors delegated their power of governance to
provinces, prefectures, and counties at the bottom, and they selected qualified officials
by examination. Nonetheless, the cost of governance remained evident, especially when
emperors assigned local officials from outside the regions they governed under the rule
of avoidance (of forming corruption and localism). As a result, local officials usually
had limited knowledge of their jurisdictions.

To overcome the knowledge gap, the imperial court provided the newly-appointed
local governors with basic administrative information (taxation, households, judiciary,
and public infrastructures, among others) in official manuals. These standardized
sources were essential for regular administration but far from sufficient to meet the
needs of managing complex local affairs. To complete their tenures satisfactorily and
to stand out in the competition for promotion, local governors needed to comprehend
local characteristics that were usually omitted from the simplified central compilations.
Knowing local history, customs, social networks and anecdotes, for instance, might be
pivotal for good governance, especially when the yardstick by which their performance
was evaluated was social stability rather than growth in GDP (Balan et al., 2022; Man-

Cheong, 2004).' However, these subjects were dispersed and rooted in local

1 This is especially true for tax collection below the county level that relied on collaboration with
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communities. It was hard for local officials to learn them from scratch, or even within
their short tenure (normally three to five years) in a region.

Thanks to local gazetteers, various types of local knowledge were compiled into
an accessible form. The gazetteer records of local characteristics are not only
comprehensive but of high quality, since they were written and verified by renowned
scholars from careful philological research and field work (Dennis, 2015). This made
gazetteers the most systematic and accessible references for use in governance. In fact,
browsing local gazetteers was often the first agenda of new governors, as they could
quickly gain an overview of the area before investigating specific affairs in need of
governance (Dennis, 2015).

Then, to what extent did the gazetteers facilitate local governance? This can be
gleaned from historical narratives and anecdotes before we turn to the metrics. For
example, local officials often referred to the gazetteer records on historical geography
when developing public projects (roads, waterways and irrigation systems, for instance)
(Chen and Wang, 2015). Similarly, the gazetteer records of school history offered useful
information for governors to renovate and expand orthodox education.? And the
records of property rights and court verdicts were usually referenced by magistrates as
‘precedents’ when judging cases (Dennis, 2015). These cases attest the view of the
eminent gazetteer scholar Zhang Xuecheng (1738-1801), who posits that statecraft
should be rooted in concrete studies of local conditions rather than simply relying on
abstract moral principles. As he submitted in the masterpiece Wen Shi Tong Yi
(Principles of Literature and History), of numerous historical compilations, only the
gazetteers could provide systematic regional knowledge that the central records could
not reach (Zhang, 1985).

When the dynasty was modernizing the state infrastructure in the second half of
the nineteenth century, the gazetteers retained their reference value, because the
modernization was enforced by local governors and grounded in local circumstance
(Chang, 1955). Given the persistence (and resistance) of traditional forces, the mastery
of local history and features became indispensable for the elite to push the reform

appropriately and reconcile the new forces with traditional incumbents.?

the local gentry. The county magistrates had to know the distribution and strength of the gentry
before they could successfully complete their taxation duties (Chang, 1955). Likewise, they also
needed to know the potential risk of tax resistance and conflict by looking into the gazetteer
volumes on the chronicle of events and folk custom.

2 For example, the rebuilding of the famous White Deer Grotto Academy in Jiujiang Prefecture of
Jiangxi Province was indebted to Zhu Xi’s rediscovery of this abandoned academy from the local
gazetteer in 1179, when Zhu Xi served as the prefect of Nankang (Chen and Wang, 2015). He
developed the academy into a top Confucian school, where he synthesized the Neo-Confucian
philosophies that were promoted as state orthodoxy later.

3 For instance, when the Qing court reformed the traditional educational system in the 1900s, they
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In addition to local governance, the gazetteers also increased the transparency of
local areas and exposed more local knowledge to the imperial court. This is reflected
in the compilation of the Unified Chorography in the Qing dynasty, when the emperors
required prefectures and counties to submit their gazetteers as source books.
Statistically, we find a highly positive correlation between the number of gazetteers in
a prefecture and the frequency of mentions of this prefecture in the central compilations
(Online Appendix Figure A2).

2.2. The Compilation of Local Gazetteers

Before examining the impact of local gazetteers on state development, we briefly
introduce the history and process of gazetteer compilation. The earliest form of
gazetteers can be traced back to the Land Record (diji) and later the Graphical
Chorography (tujing) between about 220 and 960. They were mostly compiled by local
scholars and aristocrats to record geographic information and were also used by the
government to manage household registration.

The gazetteer did not become a comprehensive regional compilation until the
Song dynasty (960-1279), thanks to the rise of the literate class and their efforts to
promote local cultures through publishing gazetteers (Bol, 2001). Moreover, as imperial
authorities increasingly recognized the values of gazetteers, they attempted to formalize
the compilation of gazetteers as part of statecraft. This explains the unprecedented
growth of gazetteers following the Song dynasty. The promotion of gazetteer
compilation became more intense in the Ming-Qing period (1368-1911). Consequently,
most local gazetteers in Chinese history were produced in this period.

Local gazetteers were compiled in a decentralized pattern. Local scholars and
officials, rather than central agencies, decided when and how to compile their gazetteers
despite instructions and promotions occasionally being provided by the imperial court.
Renowned scholars were the actual compilers of gazetteers under the sponsorship of
local officials and other elites. They compiled and updated gazetteers for counties and
prefectures. The compilation usually took years and required considerable pecuniary

investment and human capital (Dennis, 2015).4 Consequently, the number and quality

required local schools to compile a treatise on local customs (fengtu zhi) from the gazetteers into
the curriculum (Cheng, 2003). In 1896, Chen Baozhen (1831-1900) as provincial governor of Hunan
used historical maps in the gazetteer to build a telegraph line linking the provincial capital
Changsha to Hankou. These maps allowed him to route the wire to avoid fertile farmlands and
ancestral graves (Thompson, 2015). Likewise, the town gentleman Luo Shiyang (1866-1931) in
Guangdong Province is remembered for his contributions to reforming local taxation and school
systems. His success in reform is attributed to his comprehension of local characteristics by reading
gazetteers (Liang, 2007).

4 For example, the compilation of the County Gazetteer of Shangyuan in Jiangsu Province in 1521
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of local gazetteers varied between regions depending on economic and literacy levels.
For instance, a resource rich region provided not only more recordable sources but also
more financial and intellectual support for the compilation. As a result, the number of
gazetteers was unevenly distributed across regions throughout Chinese history (Figure
1).

3. Data

Our sample includes 269 prefectures in China proper based on the prefectural divisions
as of 1820 in the China Historical GIS (CHGIS, 2016) (Figure 1). Prefectural divisions
changed little throughout the Ming-Qing period (1368-1911) that covers most of our
outcome variables. For the data from earlier periods with different prefectural
boundaries, we match them to the 1820 prefectural divisions based on Zhou’s (2017)
historical evolution of Chinese administrative divisions and the CHGIS (2016), on

which we will elaborate when introducing the specific data below.

3.1. Local Gazetteers

Our primary measure for the accumulation of local knowledge is the number of local
gazetteers. Given the prefectural unit of analysis, the gazetteers in a prefecture include
both the prefectural gazetteers (fuzhi) and the gazetteers of the counties (zianzhi)
therein. Literally, the prefectural gazetteer focuses on recording characteristics of
prefectural significance; it also introduces the affiliated counties but in a summary
manner. The detailed county characteristics are delineated in the county gazetteer.
The prefectural and county gazetteers thus provide the most complete records of local
knowledge at the prefectural level.> Therefore, we measure a prefecture’s accumulation
of local knowledge using the total number (titles) of prefectural and county gazetteers
that had been compiled before the times of the variables of state development. The
gazetteers include both those that are newly compiled and continuations of old versions.
We exclude reprints that did not produce new knowledge.

We count the gazetteers from multiple sources. The primary one is Zhongguo
Difangzhi Lianhe Mulu (Joint Catalogue of Chinese Local Gazetteers) (Beijing

Astronomical Observatory, 1985), which is the most complete collection of gazetteers

involved 57 participants who included scholars, clerical staff, and other auxiliary professionals
(scribes, block-carvers, and printers). The compilation of the 1640 County Gazetteer of Jiangyin in
Jiangsu Province cost 298 silver taels, which was nearly ten times the annual (nominal) salary of a
county magistrate at the time (Dennis, 2015).

5 Some towns and villages also compiled their own gazetteers, but these gazetteers are not
representative and mostly not available. We do not include them in our sample.
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compiled in historical China (4,392 in our sample). Some gazetteers, especially those
compiled before the seventeenth century, have been lost and not included in the Joint
Catalogue. To this end, we retrieved them from historians’ studies of the lost gazetteers;
these include Zhang’s (1962) Zhongguo Gufangzhi Kao (An Examination of Gazetteers
in Ancient China) and Liu et al.’s (2011), Gu’s (2010, 2012), and Lin and Zhang’s
(2001) dynastic-based investigations (i.e., for the Song, Liao, Jin, Yuan and Ming
dynasties, respectively). These sources record 3,896 lost gazetteers. We added them to
the Joint Catalogue data and finally got a total of 8,288 gazetteers compiled between
220 and 1842. We manually identified the region of each gazetteer and matched it to
the 1820 prefectural divisions, based on the region name in the gazetteer title and the
evolution of prefectural and county divisions (Zhou, 2017).6

Next, we identified the time of compilation, primarily using the information in
the prefaces of gazetteers. For those without an explicit year of compilation, we infer
it from the reigns of emperors, the dates of compilers’ lives, and other useful
information in the gazetteer. Still, such information is missing in 428 or 5.2% of
gazetteers. We excluded them and focused on the remaining 7,860 gazetteers.”

The data shows clearly regional and temporal variations in the number of
gazetteers (Figure 1). While the gazetteers were sporadically compiled before 960 (the
Song dynasty), they expanded rapidly thereafter. By 1842, the gazetteers covered
nearly all of China proper, but their number still varied between prefectures on a scale
from zero to 118. We take the natural logarithm of the number of gazetteers to

normalize the distribution and mitigate the impact of extreme values.
3.2. State Development

Our measures of state development extend from traditional imperial governance to
modern state-building following the opening up in 1842. For traditional China, we
focus on examining the development of the state’s fiscal capacity and infrastructural
capacities as defined in economic literature (e.g., Besley and Persson, 2010; Acemoglu,
Garcia-Jimeno, and Robinson, 2015). For the modernization period (1843-1911), we
focus on the modernization of state machinery under Western influence. Accordingly,

we define the pre-1842 development as ‘traditional state building’, whereas the post-

6 The regional bases of some gazetteers compiled before the fourteenth century may differ from
those of the 1820 prefectural divisions. Fortunately, these gazetteers account for only 23.2% of all
gazetteers in the sample. We also remove these gazetteers from analyses and find that this does
not alter the main results significantly.

7 Retaining the 428 gazetteers in the cross-prefectural regressions produces similar results,
suggesting that these gazetteers without compilation information does not affect our estimation of
the gazetteer effect.
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1842 modernizing efforts as ‘state modernization’. We introduce the specific variables

below.
3.2.1. Traditional State Building

Share of Taxr Revenue. We measure the imperial fiscal capacity in a prefecture
using the tax revenue levied from this prefecture as a percentage of the total tax
revenue of all sample prefectures. It measures the relative importance of a prefecture
to the state’s taxation, with a higher percentage indicating a stronger presence of
imperial fiscal power. These data are available for the years 1077, 1578, 1743, and
1820, which cover nearly eight centuries and three dynasties. The long time horizon
allows us to observe the development of fiscal capacity throughout four dynasties
corresponding to the expansion of local gazetteers. The tax revenue from 1578 to 1820
(in the Ming and Qing dynasties) are land tax based on the estimates of Wan and Xu
(2015), Guo (2022), and Liang (2008).% The land tax before the Ming dynasty is
unavailable. Instead, we use commercial tax in 1077 based on Xu’s (1957) review of
the Song Hui Yao (Collected Essential Documents of the Song Dynasty). For
consistency in measurement, we use the percentage share of the tax each prefecture
contributed to the dynasty. Doing so also rules out the confounding effect of different
tax policies and statistics across dynasties.

Government Schools. Our first measure of the state’s infrastructural capacity is
based in the context of Confucian governance in imperial China. In the absence of
modern technologies, imperial China relied heavily on moral suasion. For this purpose,
the authorities persistently promoted Confucianism as state orthodoxy in view of its
pacifist and obedient nature. Specifically, they employed Confucian classics as the
curriculum for school education and the civil examinations. By doing so, they
cultivated an educated elite who served as scholar-officials in the bureaucracy or
remained in their hometowns as local gentry to manage local affairs (Chang, 1955;
Elman, 2000).

Confucian education was institutionalized and enforced by the government
schools, namely Prefectural Schools (fuxue) and County Schools (xianxue). The schools
were not simply educational institutions used to admit and finance the candidates for

civil examinations but also the headquarters of local Confucian Temples that had the

8 Wan and Xu (2015) constructed prefectural land taxes of 1578 based on the Wanli Kuaiji Lu
(Accounting Records in Wanli Emperor Reign). The data for 1743 and 1820 are respectively
obtained from Guo (2022) and Liang (2008), who reviewed the tax records in the Daging Yitongzhi
(Unified Chorography of the Qing Dynasty) published in 1743 and 1820. The land tax in these
sources refers to the land tax quota the central authority assigned to each prefecture. The actual
tax levied each year may fluctuate but is not recorded systematically.
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function of diffusing state ideology. Normally, each prefecture or county had one
government school, but the time of building the school varies between regions.
Therefore, we explore the time variation to measure the state’s capacity to develop
orthodox education in local areas. Specifically, we count the government schools
existing in each prefecture every 50-year from 1000 to 1800, based on the records in
the Jiaging Chongziu Yitongzhi (Unified Chorography of the Qing Dynasty) published
in 1820. 1,683 government schools had been built by 1800, of which 98 percent were
built after the year 1000. This is consistent with historical narratives that the official
Confucian education and examination systems did not expand significantly until the
Song dynasty.

Imperial Courier Stations. Besides moral suasion, the dynasties also developed
communications infrastructure to facilitate central control over local areas. The
communication system mainly worked through the courier routes, a traditional postal
system that delivered official documents and messages between local and central
governments. Given the large size of imperial China, the courier routes shaped the
geography of the states’ informational and governance powers (Sng, 2014). As a result,
the state had relatively stronger administrative power in regions that were better
integrated into the courier network. This resonates with the importance of the postal
roads in sustaining the crown’s governance capacity in colonial Colombia (Acemoglu,
Garcia-Jimeno, and Robinson, 2015). Therefore, we employ the number of courier
stations across prefectures over three time points (1281, 1587 and 1820) depending
upon data availability as the second measure of infrastructural capacity.? As described
by Sng (2014), the courier stations were still unevenly distributed across China by
1820, and the density of the stations is positively correlated with the degree of

bureaucratic sophistication and land tax quota across prefectures.

3.2.2. State Modernization (1842-1911)

China’s military defeats in the two Opium Wars implied the inability of traditional
Confucian statecraft to compete with the Western powers. The Qing court thus
initiated the Self-strengthening (or Westernization) movement to modernize
governance technologies following the Western models from the early 1860s. This state-
led modernization began with the adoption of Western industrial technologies, aiming

to strengthen China’s industrial and military power. Later, the dynasty realized the

9 The data in 1281 were obtained from Xiong’s (2018) study of the courier routes in the Yuan
dynasty recorded in the Xijin Zhi (Gazetteer of Xijin). The data in 1587 are from Yang’s (2006)
Mingdai Yizhan Kao (An Examination of the Courier Stations in the Ming Dynasty). Last, the
1820 data are from Liu’s (2017) Qingdai Yizhan Kao (An Examination of Courier Stations in the

Qing Dynasty ).
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need to reform the old institutions. The most notable in this respect is the replacement
of the Confucian education-cum-examination system with a Western-style modern
school system from 1904 (Kung, 2022). If state failure, argues Acemoglu and Robinson
(2012), can be gleaned from the failure to remake the state in response to external
shocks, China’s Self-strengthening reforms provide a unique context to examine the
dynasty’s capacity to build a modern state, and the extent to which the regional
penetration of the modern governance is still shaped by the accumulation of local
knowledge.

Telegraph and Post Offices. To measure the modernization progress across China,
we use the numbers of telegraph stations and post offices in each prefecture to capture
the modernization of the traditional communication system. Moreover, we use the
number of the new schools (that adopted Western curricula and institutions) to gauge
the progress of educational modernization. For each variable, we aggregate the number
between 1842 and 1911 at the prefecture level and regress it against the number of
gazetteers compiled beforehand in a cross-sectional setting.

For the telegraph and post offices, we obtained the data from the Jiaotongshi
Dianzhengbian (History of Transportation Telecommunications) that were digitized by
Lin et al. (2021). The telegraph lines were mostly developed by the Qing government
for military and administrative use. The modern post system originated from the
private postal services of the Imperial Maritime Customs (managed by the British
Robert Hart) between 1878 and 1895. During this time, the postal system provided
limited services between 22 cities. It was not nationalized by the Qing government
until 1896 when the Great Qing Post was established. Thereafter, the Qing expanded
the postal system and established 1,171 post offices in 258 prefectures.

Modern Schools. Our modern school variable includes primary and secondary
schools that constituted the main body of China’s new school system at the time.!%
About 90 percent of these schools were funded or sponsored by the government
(Imperial Educational Ministry, 2009 [1909]). We count the schools by prefectures
based on the Di San Ci Jiaoyu Tongji Tubiao (Tables and Figures of the Third
Education Statistics) compiled by the Imperial Ministry of Education in 1909. This is
the last and also the most systematic school survey during the Qing dynasty, reflecting
the progress of educational modernization since the abolition of the Confucian
examination system in 1904. The school modernization clearly exhibits regional
patterns. While nearly all the sample prefectures had established modern schools by
1909, the number varied significantly from one to 1,273.

10 There were few tertiary educational institutes (colleges and universities) in China before 1911,
and most of these institutes were run by the Christian missions rather than the Qing government.
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The above variables of state development are significantly and positively
correlated with the number of local gazetteers at the prefectural level (see Figure 2).
Specifically, prefectures contributed higher tax revenue, developed orthodox education
earlier, and built more courier stations if these prefectures had previously compiled
more gazetteers. Further, these prefectures were more capable of developing new state
infrastructures (telecommunications and modern schools) when the empire started
modernization. These figures indicate the potential positive role of local knowledge in
building local state capacity. Next, we will examine to what extent local gazetteers
contribute to (rather than simply reflect) state capacity building, and to what extent
the gazetteer effect arises from the preservation of local knowledge rather than the

confounding correlates of gazetteer compilation.
3.3. Control Variables

Number of Counties. We control for the number of counties in each prefecture,
simply because it directly determines the number of county gazetteers therein.
Meanwhile, the number of counties reflects a prefecture’s bureaucratic sophistication
and hence the penetration of state capacity. We obtained the number of counties in
each prefecture from the county atlases in CHGIS between 960 and 1911.11

Economic Conditions. The prosperous areas were more likely to be able to afford
to compile more and higher-quality gazetteers. To mitigate the concern that the effect
of gazetteers is driven by economic prosperity, we control for the latter using
population density as the proxy.!?2 In addition, we control for the average suitability
index for planting major crops (wheat, rice, sweet potato, and maize) based on the
Global Agro-Ecological Zones (GAEZ) database of the Food and Agriculture
Organization of the United Nations (2002), reasoning that the suitability reflects
potential agricultural productivity in each prefecture. When examining the gazetteer
effect during the modernization period (1842-1911), we additionally control for a
dummy variable indicating whether a prefecture had treaty ports, in the light of the
leading role of these ports in diffusing Western technologies in China (Jia, 2014).

11 Tn the following panel data regressions, the number of counties varies by the year of the outcome
variables. In the cross-sectional regressions, we take the average number of counties from 960 to
1820 (or 1842).

12 The population data were obtained from Le (1936) and Cao (2024). Le provides the prefectural
population in 976 and 1102, and Cao provides the prefectural population in 1393, 1589, 1630, 1650,
1680, 1776, and 1820. In our panel regressions, we control for the population figures of the nearest
time to that of the dependent variable. For cross-sectional regressions, we control for the average
population between 976 and 1820 in each prefecture.
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Geographical Factors. First, we control for the terrain ruggedness index using
data from U.S. Geological Survey (2012), since geographic barriers affect the costs of
governance. By the same token we control for the shortest distance from a prefecture’s
centroid to the coastline. Second, we control for the shortest distance to the imperial
capital and the shortest distance to the provincial capital (i.e. political centers for the
sake of clarity), since the state control over local areas could be reduced by geographic
distance from the power centers (Besley and Persson, 2010; Sng, 2014).13 Online
Appendix Table A1l summarizes the statistics for the main variables used in our

analysis.
4. The Impact of Local Gazetteers on State Development

In this section, we assess the effect of local gazetteers on state development. To
mitigate reverse causality, our primary strategy is to use the historical accumulation
of gazetteers to predict the subsequent state development. Meanwhile, we control for
the gamut of geographic and economic factors as introduced in Section 3 and in
addition control for the level of early state development before the gazetteer
compilation intensified in the 10" century, and the number of local scholars who
dominated both gazetteer compilation and local public affairs. Second, to further
disentangle the effect of local knowledge from the confounding effect of compilation
capacity, we compare the gazetteers that are subject to the similar compilation
capacity of the prefecture but vary by the level of concretization in knowledge records.
Lastly, since we cannot rule out all confounding factors, we employ an instrumental
variable approach to approximate the exogenous effect of local gazetteers.

Given the long time span of traditional state building, we examine the gazetteer

effect on it in a panel data setting specified in Equation (1):
Yir = a + B Y5,0cr Gazetteers;, + X, + prefecture; + year; + €;; (1)

where Y;; denotes the variables of state building in prefecture 7 at time t. They include
the share of tax revenue in 1077, 1578, 1743, and 1820, the number of government
schools every 50 years between 1000 and 1800, and the number of imperial courier

stations in 1281, 1587, and 1820. The main explanatory variable, Gazetteersy, is the

13 The distance to political centers varied over time because of changes in the imperial and
provincial capitals. Based on the data in CHGIS, we compute the distances on a dynastic basis
(i.e., Song (1080), Yuan (1330), Ming (1578), and Qing (1820)) for the panel data regression. For
cross-sectional estimates, we employ a time-invariant measure by using the average of the distances
across the four dynasties for each prefecture.
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number of prefectural and county gazetteers that had been compiled before each time
of the dependent variable. It measures the accumulation of local knowledge in each
prefecture. We control for both prefectural and year effects. X;; is a vector of the
control variables introduced above. For the time-invariant controls, we interact each
of them with the time dummies 7.

On the variables of state modernization between 1842 and 1911 period, we
examine the effect of local gazetteers compiled before 1842 in a cross-sectional setting,

based on the specification:
Y; = a + B Y350cr Gazetteers; + TX; + €; (2)

where Y; measures state modernization at the prefectural level using the numbers of
telegraph stations (1881-1911), post offices (1896-1911), and modern schools (1909).
Gazetteers; is now measured by the number of prefectural and county gazetteers
compiled between 220 and 1842 in each prefecture. The control variables in X; are the
same as those in Equation (1) except they are organized at the cross-prefectural level
and include also the treaty port dummy. In addition, we control for the provincial
effects, in the sense that Qing’s modernization efforts were largely undertaken by
provincial governors and thus have a provincial pattern (Feuerwerker, 1958; Spence,
1990).

4.1. The Main Results

Table 1 reports the OLS estimates of the gazetteer effect conditional on other
prefectural factors. The number of local gazetteers significantly predicts the subsequent
state development. Columns 1 to 3 show a positive effect of local gazetteers on the
development of the dynasty’s fiscal and infrastructural capacities at the prefectural
level. Approximately, doubling the number of gazetteers increases the share
(percentage points) of a prefecture’s tax revenue in the total revenue (of all 266
prefectures) by 29 percent when evaluated by the sample mean (0.404 x 0.725).
Similarly, doubling the number of gazetteers increases the number of government
schools by about 1.16 or 35 percent against the sample mean and the number of courier
stations by 1.82 (or 43 percent).

The gazetteers continuously predict the progress of state modernization after 1842
(columns 4 to 6 of Table 1). In prefectures that had previously compiled more
gazetteers, telegraphs, post offices, and modern schools were more likely to be
established between 1842 and 1911. Doubling the number of gazetteers is associated

with 0.6 more telegraph stations and 1.52 more post offices, which translate into 42
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percent and 35 percent increases against their sample means, respectively. The effect
on the modernization of Confucian education becomes even greater; the number of
modern schools increased by 71 percent as a result of doubling the number of gazetteers
in each prefecture.

In addition to the number of gazetteers, we use the number of volumes and pages
of all gazetteers in each prefecture as alternative measures of local knowledge
accumulation. The volumes and pages can measure the size of gazetteer records
although there is limited data. The volume information is only available for the
gazetteers compiled in the Qing dynasty (1644-1842) based on the Joint Catalogue of
Chinese Local Gazetteers. We count the volumes by prefectures for all the 3,543
gazetteers compiled in this period (which account for 45 percent of all gazetteers before
1842). We do the same for the pages, which are available in the 2,085 gazetteers which
were compiled between 1368 and 1842 and digitized in the Diaolong Full-text Database
of Chinese and Japanese Ancient Books. The volumes and pages cannot cover the full
gazetteers but form representative sub-samples, in the light of their high correlation
with the number of gazetteers of the full sample across prefectures.!* We find that
both the volumes and pages of gazetteers have a significant and positive impact on the

variables of state development (Online Appendix Table A2).
4.2. Controlling for Early State Development and Local Scholars

In this subsection, we further control for the early state development (before gazetteer
compilation), since it may affect a prefecture’s capacity for gazetteer compilation and
also persistently affect state-building in the long run. Another concern is the number
of local scholars, who led the compilation of gazetteers and meanwhile affected local
state capacity by actively engaging in various public affairs under the county level.
We define early state development as that before 960, i.e., the beginning of the
Song dynasty when gazetteer compilation intensified (see Online Appendix Figure A3).
We employ three proxies for early state development at the prefectural level. The first
pertains to bureaucratic sophistication, which is measured by the average density of
the county-level administrative units from the first empire (Qin, 221-206 BCE) to 960
CE based on the CHGIS. This measure resembles Acemoglu et al. (2015) in using the
presence of state functionaries to capture state capacity in local areas. The other two

variables can be traced back to the pre-imperial origins of Chinese states based on

14 The correlation coefficient between the number of gazetteers of the volume sample and the
number of gazetteers of the full sample across prefectures is 0.9 and significant at the 1% level.
The correlation between the Diaolong digitized gazetteers and the full sample of gazetteers is 0.66
and significant at the 1% level.
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archaeological records, since the geography of pre-imperial state development could
persistently shape the regional disparities in political-economic development in the long
run (Chen and Wang, 2024). Specifically, we constructed a dummy indicator for pre-
imperial state presence using the state borders in circa 350 BCE according to Herrmann
(1935). To further capture the level of state development, we use the density of ‘cities’
(settlements with city walls) from circa 770-256 BCE based on Xu (2017). Given the
high correlations between the three measures, we use their first principal component
as a proxy for the level of early state development.

Local scholars in imperial China refer to civil examination degree holders. As a
cultural and political elite, they were promoted as local gentry to lead various public
affairs (typically taxation, conflict resolution, and provision of public goods) in towns
and villages to which the state bureaucracy rarely reached. We measure the size of this
elite using the number of the highest exam degree holders (jinshi) produced in each
prefecture. Although many jinshi holders were appointed out of town, their numbers
reflect the local educational level and thus approximately the number of local scholars.
Specifically, we use the cumulative number of jinshi holders conferred from 960 to the
times of our dependent variables to measure the strength of local scholars, and we
normalize the number by prefectural population.1®

Table 2 shows the results after controlling for the early state development and
the size of local scholars. Both have a positive effect on the development of traditional
state capacity (columns 1-3), an effect consistent with historical accounts of the
importance of the early states and the civil examination elite in imperial governance
(Chang, 1955). However, their effects fade out and even become negative during the
period of state modernization (columns 4-6), possibly because the traditional
bureaucratic and educational systems could not adapt to (and thus were replaced by)
the new governance technologies under Western influence. However, the effect of local
gazetteers on state development remains significantly positive from the traditional to
the modernizing periods. These results indicate that gazetteer knowledge may not be
as outdated as the other traditional governance tools for state modernization and, more
importantly, the gazetteer effect is unlikely to be driven by early state development

and the size of the educated elite, albeit their measurement is still rough.

4.3. Comparing Different Gazetteers in the Same Prefecture

15 The data on the jinshi degree holders in the Ming-Qing period (1371-1840) were obtained from
Zhu and Xie (1980), and the data for the previous Yuan, Liao, Jin, and Song dynasties from Shen
(2019); Gao (2015); Xue (2004); Gong and Zu (2014), respectively. The population data were
obtained from Le (1936) and Cao (2024). We take the average population (in millions) of available
years between 960 and the time of the dependent variable.
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To further disentangle the knowledge effect from the confounding effect of the capacity
for compilation, we compare different types of gazetteer that varied in the usefulness
of knowledge records but were compiled in the same prefecture and hence were subject
to similar prefectural factors including compilation capacity.

We first compare the prefectural gazetteers and the county gazetteers in terms
of their effects on state development. In a prefecture, the compilation of the county
and prefectural gazetteers is shaped by similar local factors. As shown in Online
Appendix Table A3, the number of county gazetteers and the number of prefectural
gazetteers are consistently correlated with the same set of prefectural variables, in
particular economic conditions, proximity to political centers, and the size of local elite
that illuminate local recording capacity.

However, they recorded local knowledge at different levels of concretization (i.e.,
quality, depth and informativeness of the text). The county gazetteers usually record
the most systematic and specific local characteristics below the county level, whereas
the prefectural gazetteers focus on the prefecture-level characteristics and omit much
information about its sub-regions. For instance, while a county can be represented by
501 pages in its gazetteer, this number is reduced to only 151 pages in the prefectural
gazetteer (calculated based on the sample mean). If our gazetteer measure captures
the effect of local knowledge rather than the prefecture’s capacity for compilation, the
county gazetteers should outperform the prefectural gazetteers in affecting state
development. Otherwise, if the capacity for compilation matters, the prefectural and
county gazetteers should have comparable effects on state development.

To test this, we horse race the number of county gazetteers and the number of
prefectural gazetteers in each prefecture on their impact on state development (Table
3). The county gazetteers have a significantly positive impact on state development.
However, the effect of prefectural gazetteers is much smaller and is statistically
insignificant. These results indicate that the effect of gazetteers arises from the record
of knowledge rather than local state capacity for gazetteer compilation. They also
indicate that concrete local knowledge is more valuable than summary records for
building state capacity.

In a similar vein, we also compare the gazetteers compiled earlier to those
compiled more recently in the same prefecture, reasoning that the recent compilations
contain updated and more useful knowledge for governance. However, given the high
cost of a compilation project, the compilation and updating of gazetteers was never a
regular practice but was undertaken in a nearly haphazard way at the will and
preference of the local elite. On average, the update of prefectural and county
gazetteers happened every 87 years during the Ming-Qing period. The new gazetteers

are indeed more informative than the old. For instance, the average number of topics
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and pages of the gazetteers compiled in the Qing period (1644-1842) is 1.36 and 1.25
times those of Ming (1368-1643).

To test the advantage in knowledge of the new gazetteers, we divide the
gazetteers by their period of compilation. For the panel regressions of traditional state
development, we compare the number of gazetteers compiled in the most recent
century to those of the previous centuries. On cross-sectional regressions of state
modernization after 1842, we compare the effects of the gazetteers compiled in the
recent mid-to-late Qing period (1744-1842) to those of the longer past, i.e., early Qing
(1644-1743), Ming (1368-1643), and pre-Ming periods. Figure 3 shows that the
gazetteers compiled more recently have a greater impact on state development than
the earlier compilations, demonstrating the value of local knowledge for

contemporaneous governance.16

4.4. Neighboring Gazetteers as the Instrument

Our last resort to isolate the effect of gazetteer knowledge from unobserved prefectural
factors is to use an instrumental variable (IV) to predict the exogenous variation in
the number of gazetteers. We employ the total number of gazetteers compiled in a
prefecture’s neighboring (adjacent) prefectures as the instrumental variable for the
number of gazetteers of this prefecture (see Panel A of Figure 4 for an illustration).

We justify the validity of this instrumental variable as follows.

First-stage Relationship. The number of gazetteers in neighboring prefectures is
positively correlated (see Panel B of Figure 4). The correlation may arise from inter-
prefectural competition for cultural and political status as well as cross-referencing
during gazetteer compilation. First, given the state’s promotion of compiling gazetteers,
local governors would feel pressure and have an incentive to compile or update their
gazetteers in accordance with their neighboring prefectures’ performance in this respect.
Given the centralized personnel system, falling behind in the gazetteer undertaking
would risk a local governor’s performance evaluation and promotion prospects.
Consequently, the gazetteer was not only a reference book but also a competitive arena
for local officials (Man-Cheong, 2004).17

16 That said, this interpretation is premised upon a constant capacity for complication of a
prefecture. It is likely that the continuous compilations and updates of gazetteers reflect the growth
of compilation capacity in a prefecture. We interpret the results of the temporal comparison with
caution.

17 Such a peer effect can be gleaned from a case of imperial inspection in Jiangxi Province in the
sixteenth century. When an imperial commissioner pointed out that the Prefectural Gazetteer of
Nan’an was incomplete, governors of the neighboring Ganzhou prefecture quickly responded to this
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Besides officials, local scholars also competed for regional cultural hegemony by
compiling gazetteers. The early rise of local gazetteers in the Song dynasty, for instance,
was allegedly rooted in the rise of ‘localism’, during which scholars sought regional
cultural identity and reputation by compiling their own gazetteers (Bol, 2001). This
inter-regional cultural competition persisted to the Ming-Qing period. By
systematically recording a region’s history and achievements, the gazetteer was
promoted as a cultural symbol of the region and used to project an image of local
standing to the audience of the empire (Dennis, 2015).

Second, the gazetteers of neighboring prefectures, if any, provided valuable
references for compiling new gazetteers. As a comprehensive cultural project, gazetteer
compilation relied on rich reference materials including existing gazetteers as templates.
Given the limited communications in pre-industrial society, neighboring gazetteers
provide one of the most accessible sources of reference. In this sense, a prefecture was
more likely to publish more and higher-quality gazetteers if there had been more

reference sources available (Dennis, 2015).

Exclusion Restriction. Gazetteer knowledge is arguably orthogonal to the state
development of neighboring prefectures, simply because gazetteer knowledge has clear
‘boundaries’ based on the administrative divisions. A prefecture’s gazetteers almost
exclusively introduce characteristics specific to this prefecture rather than the
neighboring ones. Consequently, state capacity in a prefecture should have little to do
with the quantity and quality of gazetteers compiled in the neighboring prefectures.
The exogeneity of the number of neighboring gazetteers is supported by a horse-
race with the number of local prefecture’s gazetteers in affecting state development
(see Online Appendix Table A4). To provide a benchmark, we first examine the
reduced-form relationship between the number of neighboring gazetteers and the
variables of state development in local prefectures, which is significant and positive.
Then, after we include the number of local prefecture’s gazetteers into regressions, the
effect of the neighboring gazetteers decreases greatly and becomes statistically
insignificant on most state development outcomes. The effect of local gazetteers,
however, remains significant and positive. These findings suggest that the effect of the
instrumental variable on state development operates primarily through affecting the
number of local gazetteers. Certainly, these results are suggestive rather than
conclusive since both the local and neighboring gazetteers are still endogenous in the
regressions. Nonetheless, the horse race results lessen the concern that neighboring

gazetteers spuriously affect local state development.

news by revising their own prefectural gazetteer (Prefectural Gazetteer of Nan’an, 1536, Preface).
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The Instrumented Results. We report in Table 4 the two-stage least squares (2SLS)
estimates, in which the number of neighboring gazetteers predicts the number of local
gazetteers in the first stage. We control for the same set of prefectural factors as those
previously included in the OLS estimation. The statistical significance of the coefficient
and the F-statistics of the first-stage results show a strong correlation between the IV
and the number of local gazetteers. The second-stage results show a significantly
positive impact of the instrumented number of local gazetteers on state development.
And the magnitude of the coefficient is somewhat greater than the corresponding OLS
ones.!® The instrumented results remain robust to controlling for early state capacity
and local scholars (Online Appendix Table A5).

To further mitigate the possibility that the neighboring gazetteers are correlated
with unobserved factors of state development in the local prefecture, we use the number
of neighboring gazetteers compiled in earlier periods (arbitrarily 50 to 200 years before
the times of state development). We assume that the earlier gazetteers in neighboring
prefectures could still provide incentives and references for the compilation of
gazetteers in the local prefecture, but they should be less likely to affect the
contemporary state development of other prefectures because of the time gap. We find
that the effect of local gazetteers remains robust to using these lagged instrumental
variables (Online Appendix Table A6).

Another concern arises from changes in the prefectural boundary over time. This
may lead to overlaps in gazetteer knowledge between prefectures and hence erode the
exclusion restriction of the IV.! Fortunately, 76% of gazetteers in our sample were
compiled during the Ming-Qing period when prefectural boundaries changed little. For
robustness, we restrict the analysis to the Ming-Qing period and obtain consistent
results with those of the full sample (Online Appendix Table A7). This implies that
boundary changes did not bias the gazetteer effect significantly.

Last but not the least is that the neighboring gazetteers may affect a prefecture’s
state capacity through unobserved spatial correlations. For instance, adjacent
prefectures usually share some common geographic and cultural characteristics, and
these common characteristics may induce a spurious correlation between the number

of neighboring gazetteers and local state development. To address this concern, we

18 The only exception is that the effect of gazetteers on the telegraph is positive but statistically
insignificant. A possible reason is the small regional variations in the number of telegraph stations
before 1911 (only 1.44 stations per prefecture). The telegraph network expanded to more prefectures
and counties for administrative purposes after 1911 (Lin et al., 2021). We find that the instrumented
gazetteer effect becomes significant when we extend the sample period to 1927 (not reported).

19 For example, if some counties of a prefecture were previously affiliated with a neighboring
prefecture, the gazetteer of this neighboring prefecture compiled at the earlier time would cover
part of the local prefecture.
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control for spatial similarities using the macro-region fixed effects and cluster standard
errors at the macro-region level. The macro-regions are defined by William Skinner
(1977), who divides China proper into 18 macro-regions based on similarities in
physiographic, cultural, and socioeconomic fundamentals. Accounting for the spatial
similarities does not change the significant effect of local gazetteers (see Online
Appendix Table A8).20 Moreover, we also examine spatial autocorrelation of standard
errors between neighboring prefectures using the method of Colella et al. (2019). We
cluster standard errors in a radius of 131 kilometers away from the spatial centroid of
each prefecture, a radius that approximately covers one’s neighboring prefectures. The
spatially-clustered standard errors do not mitigate the significant effect of local
gazetteers effect (Online Appendix Table A9).

5. Testing the Knowledge Effect of Local Gazetteers

In this section, we investigate the content of the gazetteers to substantiate the
knowledge mechanism by which the gazetteers facilitated state development. We begin
by examining the effect of the richness of the gazetteer knowledge based on the
diversity of contents in the gazetteers. Further, we provide evidence for the value of
local knowledge by distinguishing the local-specific topics from the common or routine

topics recorded in the gazetteers.
5.1. The Richness of Local Knowledge

We measure the richness using the total number of unique topics covered by the
gazetteers. Unlike the number, volumes and pages of gazetteers which capture the
magnitude of knowledge, the number of topics reflects the diversity and
comprehensiveness of it. We define topics according to the chapter titles given in the
gazetteer content lists. Content lists are available for 2,085 prefectural and county
gazetteers compiled during the Ming-Qing period (1368-1842); and these gazetteers are
digitized in the Diaolong Full-text Database of Chinese and Japanese Ancient Books.
We identified a total of 10,080 unique topics with an average of 296 per prefecture.?!

20 Qur sample prefectures cover 16 macroregions. The results are based on cross-prefectural
estimates for the nineteenth century, because the Skinner macro-regions are defined based on the
situation in nineteenth-century China. And the macro-region fixed effects do not apply
econometrically to the panel data regressions given that the prefectural fixed effects have already
been included.

21 The dataset can be accessed via http://hunteq.com/ancientc/ancientkm. As introduced in

subsection 4.1, the Diaolong digitized gazetteers cover 67% of the 267 prefectures of China proper.
The cross-prefectural distribution of the number of Diaolong gazetteers is highly correlated with
that of the full sample of gazetteers (correlation coefficient is 0.7 and significant at 1% level). This
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Given the limited temporal variation in topics during Ming-Qing period, we organize
the data in a cross-sectional setting and regress state development in or after 1820
against the number of topics in the gazetteers compiled between 1368 and 1820.

Since some topics of different titles describe the same or similar subject, simply
counting the raw topics may magnify the knowledge richness. To address this concern,
we refine the definition of unique topics by clustering synonymous topics. Specifically,
we calculate the cosine similarity between topics using GPT text embedding method,
i.e., translating all topic texts into numerical vectors and compare their semantic
meaning (in the context of Chinese historical gazetteers) mathematically in a high-
dimensional matrix. We cluster topics whose mutual cosine similarity scores are above
0.7 as the synonyms and hence count them as one topic (namely the number of
clustered topics). We obtained 5,664 topics clustered from the original 10,080 raw
topics. We use the number of clustered topics as an alternative measure for the richness
of local knowledge.

Table 5 presents the OLS estimates for the effect of topics conditional on the
same set of controls as that of Table 1. The effect of the topics is consistently positive
and significant in explaining tax revenue, educational and communication
infrastructures, and the modernization of state’s infrastructure after 1842. In terms of
magnitude, a one-standard-deviation increase (about 182) in the number of raw topics
is associated with an increase of 15 percent in the share of land tax, nearly 0.67
government schools and 1 courier stations by 1820, and further 0.38 telegraph stations,
0.66 post offices, and 11 percent of modern schools in the modernization period. We
omit the IV estimate since the topic data are drawn from a subsample of (digitized)
gazetteers and hence cannot be predicted precisely by the number of neighboring

gazetteers.

5.2. Routine and Non-routine Knowledge

The value of local gazetteer lies not only in the encyclopedic content but also in the
unique local knowledge that is usually overlooked in other official compendia. In this
section, we further discern the unique local knowledge from the topics of gazetteers
and examine their values for state-building.

For the sake of clarification, all topics in the gazetteers are about local knowledge.
But these topics differ in the degree of localization and uniqueness. We divide the
gazetteer topics into approximately two groups: one pertains to the routine

knowledge—to borrow the concept of organizational economics (Nelson and Winter,

indicates that the selection of the Diaolong gazetteers is not biased. We drop 88 prefectures that
are not covered by the Diaolong database.
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1982), which refers to subjects standardized and codified for government use, such as
statistics on households, taxation, personnel records, arable land, public facilities, and
other administrative routines. These routine contents can also be accessed from central
records (for example, unified tax books and household records), but the records are
highly summative and uniform. The gazetteers contextualize these items with rich local
information. For example, the chapters of taxation in the gazetteers elaborate on land
tax with specific tax categories and land endowments, and they also detail a complete
set of other tax sources with local specialties (e.g., taxes on salt, tea, fishing, and
miscellaneous levies).

The other group includes topics of non-routine knowledge, which are entrenched
in local contexts and introduce idiosyncratic and nuanced material that is hard to
normalize in the central compendium.2? Therefore, the non-routine topics constitute
more localized knowledge than the routine topics; and more importantly, the gazetteers
systematically compiled these idiosyncratic topics and made them accessible.

To distinguish routine from non-routine topics, we refer to the content of the
Jiaqing Chongziu Yitongzhi (Unified Chorography of the Qing Dynasty) compiled by
the imperial court in 1820. By ‘Unified’ it means that it records the standardized
common information across all administrative divisions for reference by central
authority. In this sense, the topics in the Chorography largely covered the routine
knowledge of interest to the emperor at the time. There are a total of 25 topics listed
in the Chorography. We employ these topics to distinguish routine from non-routine
topics in local gazetteers.23

From the 2,085 digitized gazetteers in the Diaolong database, we find 4,298 raw
topics corresponding to the 25 routine topics defined by the Chorography. The
remaining 5,782 raw topics in local gazetteers, which differ from any topics in the
Chorography, are counted as non-routine knowledge. We use the number of routine
topics and the number of non-routine topics in all gazetteers of a prefecture to measure
the accumulation of the two types of knowledge, respectively. Given the high

correlation between the numbers of the routine and non-routine topics, we cannot

22 Most non-routine knowledge is about local characteristics and specialties. For example, some
coastal regions introduce their harbors, sea transport and communications with foreign cultures in
the gazetteers; southwestern frontier regions introduce their chieftains as traditional local elite; and
regions rich in herbal medicine, minerals and other endowments usually detail these characteristics
in the gazetteers.

23 Alternatively, we also used the items in another central compilation, namely Daoren Xuzhi
(Handbooks for Newly Appointed Officials) collected in the Ming Huidian (Statutes of the Ming
Dynasty) as the reference to define the routine knowledge topics. The results (not reported) are
consistent with the Unified Chorography.
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directly compare their effects in the same regression. Instead, we examine their effects
separately.24

The results in Table 6 (Panel A) show the significant and positive impact of the
routine knowledge on state development. This is straightforward since most routine
items address essential governance needs and provide rich local contexts. More
interesting is that the number of non-routine topics also positively and significantly
affects state development (Panel B). Moreover, the magnitude of the effect of non-
routine knowledge is greater than that of routine knowledge. These findings suggest
that the various local-specific records in the gazetteers were not dispensable
miscellanies but provide useful references for state-building. This adds more credence
to the value of local knowledge through which the gazetteers contributed to state

development.

6. Conclusion

This paper shows that the local development of state capacity in a region depends on
the extent to which the state has knowledge about this region. Thanks to the
encyclopedic gazetteers the local elite compiled to specify regional characteristics in
historical China, we were able to use the number of gazetteers to quantify the
accumulation of local knowledge. We find that prefectures that compiled more
gazetteers contributed higher tax revenue and built more Confucian schools and courier
stations in traditional China. When China endeavored to modernize the state
machinery, the regional progress of modernization was still shaped by the stock of local
gazetteers.

We document that the gazetteer effect arose from the local knowledge recorded
in them, in light of the findings that the pace of state building in a region is positively
impacted by the richness, concretization, and uniqueness of knowledge records. We
find the knowledge effect robust after we control for the factors underlying the local
capacity for compilation and explore the exogenous variation in the accumulation of
local knowledge using the number of neighboring gazetteers as the instrument.

States are built on the acquisition of useful knowledge. While the acquisition has
increasingly relied on simplification and codification thanks to the development of

information technology, we show that the local expertise is still indispensable for

24 We check the robustness of the manual identification of non-routine topics using GPT embedding
method. We compute the cosine similarity between each gazetteer topic and each of the 25 routine
topics in the Chorography. We define a gazetteer topic as non-routine if the maximum of the 25
similarity scores of this topic is smaller than the mean maximum score of all the 10,080 gazetteer
topics. Their prefectural distribution is highly correlated with that of the manual division and also
positively predicts state development (see Online Appendix Table A10).
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building state capacity, since it contextualized the simplified codes and statistics into
local specifics and thus mitigated the information costs between the state and the
heterogeneous localities. Our findings also shed light on why imperial China
persistently invested in compiling and recording gazetteers, especially when the empire

became more unified and centralized following the fourteenth century.
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Figures

Figure 1: Distribution of Local Gazetteers in the Sample Prefectures (960-1842)

Notes: The figures show the cumulative number of the county and prefectural gazetteers compiled at each
time. The sample includes 269 prefectures of China proper based on the 1820 prefectural division in CHGIS.

See the text for the data sources for gazetteers.
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Figure 2: Correlations between Local Gazetteers and Measures of State Development

Notes: All are cross-prefectural correlations between state development status on or after 1820 and the total

number of gazetteers previously compiled. See the text for data sources.

35



,, 0.07 © 0.24
o —
(] [}
2 8
£0.06 ©0.21
E g
0
~0:05 =0.18
Q Q
30.04 3
= % 0.15
- -
50.03 g
& g0.12
[im) &
2 0.02 k5
3 3 0.09
Q,\/x %QQ '\/QQ Q\/x %QQ '\/QQ
Q\// Q/ (b Q'\// Q/
N N
Years Years
Share of Tax 1077-1820 (logged) Government Schools 1000-1800
» 0.20 0.14
= )
3 8
g 0.15 §0.12
N ©
8 9 0.10
= 0.10 @
§ S 0.08
o 0.05 S
o £ 0.06
5 0.00 3
g & 0.04
3 3
13 o
§-0.05 &) 0.02% o o 5
x N N o9 & A ¥
N Q Q > N N N
N N & ool ¥ »
> NG N\ Q¢ o0 & o\
N N N N
Years Years
Imperial Courier Stations 1281-1820 Number of Telegraph Stations 1881-1911
£0.30 © 0.09
(] (]
Q Q
B B
©0.25 ©0.07
©
O S
$0.20 '80.06
(] (]
| A
50.15 8 0.04
JE -
8 8
g 0-10 £0.03
8 8
© 0.05 &)
> 2 s} 9z > o) el Y
© e 3 N © 2 D N
@,C’ ‘b’N ? w’<\ D;’N ? & %> © b{\(\ w> ®
< o » B < (S > L
A NS NS N A NG NS N
Years Years
Number of Post Offices 1896-1911 Number of Modern Schools 1909

Figure 3: Comparing the Effects of Local Gazetteers Compiled at Different
Periods within the Same Prefecture

Notes: The figures display the coefficients (and 90% confidence intervals) of the number of
gazetteers compiled in different periods on measures of state development. For panel regressions of
traditional state building, gazetteers are divided by their compilation years in the last century,
previous two centuries and earlier. For the cross-sectional regressions of state modernization,
gazetteers are grouped by mid-to-late Qing (1744-1842), early-to-mid-Qing (1644-1743), Ming
(1368-1643), and pre-Ming. All regressions are based on the same specifications used for Table 1
with a full set of controls.

36



Number of Local Gazetteers 1842 (logged)

2+ o
o
1_
0 o o o o o
T T T T T
1 2 3 4 5 6
Number of Neighboring Gazetteers 1842 (logged)
Panel A: The number of gazetteers in Huizhou Panel B: Correlation between the numbers of
(Anhui Province) and its neighboring local and neighboring gazetteers

prefectures (in green shade) by 1842

Figure 4: Number of Neighboring Gazetteers as the Instrumental Variable

Notes: The map in Panel A illustrates the construction of the instrumental variable using the number of
gazetteers in a prefecture’s neighboring (adjacent) prefectures based on the reasoning that neighboring
prefectures usually competed with and referenced each other when compiling gazetteers, whereas the
gazetteers are mutually exclusive records of local knowledge due to prefectural boundaries. For Huizhou
Prefecture in the map, the number of 68 gazetteers is instrumented by the total number of gazetteers of the
neighboring prefectures around (i.e., 370 gazetteers). Panel B shows the positive correlation between the

number of local gazetteers and the number of neighboring gazetteers compiled by 1842 for all 267 prefectures.
See the text for data sources.
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Tables

Table 1. Impact of Local Gazetteers on State Development: OLS Estimates

Traditional State Building State Modernization (Since 1842)
Share of Government Imperial Telegraph Post Offices Modern
Tax Schools Courier Stations 1896-1911 Schools 1909
1077-1820 1000-1800 Stations 1881-1911 (logged)
(logged) 1281-1820
€) &) ®3) 4 €) (6)

Number of Local Gazetteers (logged) 0.725 1.162 1.819 0.601 1.518 0.714

(0.109)*** (0.133)*** (0.478)*** (0.127)%** (0.265)*** (0.108)***
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Prefecture and Time FEs Yes Yes Yes
Province FEs Yes Yes Yes
Observations 989 4,539 801 267 267 267
Number of Prefectures 266 267 267 267 267 267
Adjusted R? 0.804 0.811 0.484 0.400 0.630 0.669

Notes: Columns 1-3 are panel data regressions of traditional state building against the number of local gazetteers. The share of tax
refers to the percentage (x100) of a prefecture's tax revenue in total tax revenue of all sample prefectures in a given year. The data
are available for four times (1077, 1578, 1743, and 1820), in which the commercial tax is used for 1077 and the land tax is for the
remaining years. Government schools denote the number of existing government schools in each prefecture every 50 years between
1000 and 1800. The number of imperial courier stations spans three times: 1281, 1587, and 1820. Standard errors are clustered at the
prefectural level (in parentheses). Columns 4-6 are cross-prefectural regressions of the post-1842 state modernization (1842-1911) on
the total number of local gazetteers compiled before 1842. We use the number of telegraph stations established in 1881 to 1911, the
number of post offices established in 1896 to 1911, and the number of modern (primary and secondary) schools in 1909 to respectively
measure the modernization of state infrastructures in each prefecture. Robust standard errors are reported in parentheses. *, ** and
*** indicate the level of significance at 10%, 5% and 1%, respectively.
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Table 2. Impact of Local Gazetteers on State Development: OLS Estimates with Additional Controls

Traditional State Building

State Modernization (Since 1842)

Share of Government Imperial Telegraph Post Offices Modern
Tax Schools Courier Stations 1896-1911 Schools 1909
1077-1820 1000-1800 Stations 1881-1911 (logged)
(logged) 1281-1820
e9) 2 ®3) (4) (5) (6)
Number of Local Gazetteers (logged) 0.680 1.034 1.592 0.755 1.777 0.539
(0.102)*** (0.125)%** (0.526)*** (0.151)%** (0.324)*** (0.117)%**
Early State Development -0.030 -0.251 -0.131
[0.000]*** [0.000]*** [0.510] (0.113) (0.159) (0.068)*
Local scholars (logged) 0.055 0.142 0.133 -0.118 -0.194 0.136
(0.046) (0.061)** (0.234) (0.073) (0.099)* (0.053)**
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Prefecture and Time FEs Yes Yes Yes
Province FEs Yes Yes Yes
Observations 989 4,539 801 267 267 267
Number of Prefectures 266 267 267 267 267 267
Adjusted R? 0.815 0.829 0.484 0.403 0.636 0.679

Notes: This table replicates Table 1 except for additionally controlling for early state development and the number of local scholars.
Early state development is measured by the first principal component of the density of counties from 221 BCE to 960 CE (i.e., before
gazetteer compilation intensified in the Song dynasty), the density of walled cities in the Eastern Zhou period (circa 771-256 BCE),
and a dummy for the presence of the Sinic state around 350 BCE. We interact the principal component with the time dummies in
columns 1-3 and report their joint significance (p-value) of F-statistics in brackets accordingly. The number of local scholars is
measured by the number of the highest (jinshi) exam degree holders per million people from 960 to the time point of the dependent

variable.
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Table 3. Comparing the Effects of County Gazetteers and Prefectural Gazetteers of the Same Prefecture,

OLS Estimates

Traditional State Building

State Modernization (Since 1842)

Share of Government Imperial Telegraph Post Offices Modern
Tax Schools Courier Stations 1896-1911 Schools 1909
1077-1820 1000-1800 Stations 1881-1911 (logged)
(logged) 1281-1820
€ &) ®3) “) (5) (6)

Number of County Gazetteers (logged) 0.606 1.313 1.746 0.535 1.410 0.674

(0.093)*** (0.142)*** (0.481)*** (0.107)*** (0.211)*** (0.088)***
Number of Prefectural Gazetteers (logged) 0.209 0.041 0.006 -0.006 0.034 -0.059

(0.128) (0.200) (0.659) (0.128) (0.185) (0.108)
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Prefecture and Time FEs Yes Yes Yes
Province FEs Yes Yes Yes
Observations 989 4,539 801 267 267 267
Number of Prefectures 266 267 267 267 267 267
Adjusted R? 0.806 0.820 0.485 0.403 0.650 0.685

Notes: All are the same as Table 1 except we separately count the county and prefectural gazetteers and compare their relative importance
in explaining state development. County gazetteers contain richer local knowledge than the prefectural gazetteers but are subject to the
same set of prefectural factors (including the compilation capacity) as the prefectural gazetteers. The greater (and more significant) effect
of the county gazetteers indicates that the gazetteer effect observed in Table 1 mainly arises from local knowledge rather than the correlates

of local compilation capacity.
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Table 4. Impact of Local Gazetteers on State Development: Instrumented Results

Traditional State Building State Modernization (Since 1842)
Share of Government Imperial Telegraph Post Offices Modern
Tax Schools Courier Stations 1896-1911 Schools 1909
1077-1820 10001800 Stations 1881-1911 (logged)
(logged) 1281-1820
1) &) ®3) 4 () (6)

Number of Local Gazetteers (logged) 1.251 1.065 3.616 0.275 1.805 0.619

(0.366)*** (0.407)*** (0.899)*** (0.256) (0.375)*** (0.211)***
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Prefecture and Time FEs Yes Yes Yes
Province FEs Yes Yes Yes
Observations 989 4,539 801 267 267 267
Number of Prefectures 266 267 267 267 267 267
Adjusted R? 0.786 0.811 0.464 0.382 0.627 0.667
K-P F-statistic 17.36 96.98 37.65 50.78 52.82 53.21
First-Stage for the Number of 0.297 0.353 0.414 0.579 0.573 0.571
Neighboring Gazetteers (logged) (0.071)*** (0.036)*** (0.067)*** (0.081)*** (0.079)*** (0.078)***

Notes: All are the same as Table 1 except we instrument the number of local gazetteers using the number of gazetteers in the neighboring
(adjacent) prefectures. The number of neighboring gazetteers is positively correlated with the number of local prefecture’s gazetteers
as shown in the bottom line for the first-stage results but is arguably orthogonal to local prefecture’s state development due to the
knowledge boundary of gazetteers along administrative division.
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Table 5. Impact of the Richness of Gazetteer Knowledge on State Development

Traditional State Building State Modernization (Since 1842)
Land Tax Government Imperial Telegraph Post Offices Modern
1820 Schools Courier Stations 1896-1911 Schools
(logged) 1820 Stations 1881-1911 1909
1820 (logged)
) 2) ®3) () ) (6)
Panel A
Number of Raw Topics 0.0008 0.0037 0.0056 0.0021 0.0036 0.0006
(0.0003)*** (0.0014)%** (0.0029)* (0.0008)*** (0.0011)*** (0.0004)*
Panel B
Number of Clustered Topics 0.0009 0.0041 0.0062 0.0023 0.0041 0.0007

(0.0003)™ (0.0016)™ (0.0033)" (0.0009)™ (0.0013)™" (0.0004)"

Controls in both panels

Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Province FEs Yes Yes Yes
Observations 176 178 178 180 180 180
Adjusted R? 0.724 0.598 0.209 0.316 0.514 0.618

Notes: All are the same as Table 1 except that we are now examining the effect of the richness of the gazetteer knowledge in a
limited sample of 180 prefectures. The richness is measured by the number of topics introduced in all prefectural and county
gazetteers in each prefecture. In Panel A, the topics count all the raw topics (chapter titles) in the contents of gazetteers compiled
between 1368 and 1820 (or 1842 for columns 4-6), which are available in the Diaolong database for digitized gazetteers (see the
text for details). In Panel B, the raw topics are aggregated into synonymous clusters based on OpenAl embedding vector similarity.
Robust standard errors are reported in parentheses. *, ** and *** indicate the level of significance at 10%, 5% and 1%, respectively.
Notes: All are the same as Table 5 except that we are now measuring the knowledge richness using alternative measure.
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Table 6. Impacts of the Routine and Non-Routine Knowledge on State Development

Traditional State Building

State Modernization (Since 1842)

Land Tax Government Imperial Telegraph Post Offices Modern
1820 Schools Courier Stations 1896-1911 Schools
(logged) 1820 Stations 1881-1911 1909
1820 (logged)
1) ) () 4) (5) (6)
Panel A
Number of Routine Topics 0.0004 0.0021 0.0033 0.0010 0.0016 0.0002
(0.0002)*** (0.0008)** (0.0015)** (0.0004)** (0.0006)** (0.0002)
Adjusted R? 0.723 0.596 0.209 0.310 0.504 0.615
Panel B
Number of Non-routine Topics 0.0009 0.0041 0.0067 0.0019 0.0033 0.0004
(0.0003)*** (0.0016)*** (0.0029)** (0.0008)** (0.0011)*** (0.0003)
Adjusted R? 0.725 0.601 0.213 0.315 0.511 0.615
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Province FEs Yes Yes Yes
Observations 176 178 178 180 180 180

Notes: All are the same as Table 5 except we further divide the topics into routine and non-routine. The routine topics refer

to those more standardized and codified forms of knowledge commonly used for regular governance. They are defined according

to the routine topics in the Unified Chorography of the Qing Dynasty compiled by central authority. The non-routine topics
are those not included in the central chorography but unique to local contexts. The control variables are the same as those in
Table 5. Robust standard errors are reported in parentheses.

1%, respectively.
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Online Appendix

Chapter 1 Astrology (%)

Chapter 2 Administrative History (ZEil¥#}H)
Chapter 3 Territories (381

Chapter 4 City Walls (3t

Chapter 5-6 Mountains and Rivers (LLi)I])
Chapter 7 Irrigation (ZKF

Chapter 8 Township (% #R

Chapter 9 Bridges (%)

Chapter 10 Land Tax (FHIR)
Chapter 11 Schools (#1%)
Chapter 12 Military Affairs ()
Chapter 13 Coastal Defense (#Bi)
Chapter 14-15 Shrines (¥zJfi)

Chapter 16 Buddhist/Taoist Temples ()
Chapter 17 Historical Sites (#)

Chapter 18-20 Government Offices (A%)
Chapter 21-22 Houses and Gardens (5% @ 5)

Chapter 23 Graves (%E?
Chapter 24 Customs (X#

Chapter 25-26 Crops and Products (17%)

Chapter 27 Nobility (&)

Chapter 28-35 Government Officials (HXF)

Chapter 36-45 Civil Examinations (i£%)

Chapter 46-48 Notable Officials (%4 &
Chapter 50-63 Local Celebrities (A%

Chapter 64 Notable Migrants (Ji 8)
Chapter 65-70 Chaste Women (%1 %)

Chapter 71 Buddhists and Lao Tzu )(Cﬁ%)
Chapter 72 Arts and Literature (23)
Chapter 73 Stele (1)

Chapter 74 Abnormal Events (¥£3%)
Chapter 75-76 Miscellaneous Records (#}M42)

Figure A1l: Contents in the Prefectural Gazetteer of Fuzhou (Fujian), 1754

Source: Chinese Text Project (ctext.org).
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Panel A. Unified Chorography of the Qing Dynasty  Panel B. Veritable Records of the Qing Emperors
1820 1644-1911

Figure A2. Local Gazetteers and Regional Exposure in Central Compilations

Notes: Panel A shows the correlation between the text length for a prefecture (and its counties) in the
Unified Chorography of the Qing Dynasty and the number of gazetteers of this prefecture compiled before
the Qing dynasty. Panel B shows the number of mentions of a prefecture (and its counties) in another
central chronicle, the Veritable Records of the Qing Emperors, and the number of gazetteers of this
prefecture compiled before the Qing.
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Figure A3: Number of Local Gazetteers in China Proper by Century

Notes: This figure shows the total number of county and prefectural gazetteers compiled for the 267
prefectures of China proper by century. See the text for data sources.
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Table Al. Descriptive Statistics

Structure N Mean SD Min Max
Variables on Local Knowledge
Number of Local Gazetteers Panel 4,539 9.09 14.17 0 107
Number of Local Gazetteers Cross-sectional 267 29.13 24.58 0 118
Number of County Gazetteers Panel 4,539 6.76 11.73 0 92
Number of Prefectural Gazetteers Panel 4,539 2.32 3.30 0 22
Number of Raw Topics Cross-sectional 180 295.9 181.65 12 826
Number of Clustered Topics
Number of Volumes Cross-sectional 267 187.49 184.75 0 1,350
Number of Pages Cross-sectional 180 5,657.66 5,145.17 32 29,779
Number of Routine Topics Cross-sectional 180 389.5 310.23 7 1,639
Number of Non-routine Topics Cross-sectional 180 223.24 177.21 5 841
State Development Variables
Share of Tax 1281-1800 (percent x 100) Panel 989 0.4 0.49 0.0002 5.3
Land Tax 1820 (sliver liang) Cross-sectional 261 114,519.38 133,206.43 90.32 701,787.75
Government Schools, 1000-1800 Panel 4,539 3.31 3.64 0 21
Government Schools 1820 Cross-sectional 267 6.27 3.89 0 21
Imperial Courier Stations, 1281-1820 Panel 801 4.21 5.21 0 50
Imperial Courier Stations 1820 Cross-sectional 267 5.96 7.20 0 50
Telegraph Stations 1881-1911 Cross-sectional 267 1.44 1.47 0 7
Post Offices 1896-1911 Cross-sectional 267 4.39 2.87 0 16
Modern Schools 1909 Cross-sectional 267 176.47 223.46 0 1,273
Control Variables
Number of Counties Panel 4,539 5.01 4.29 0 62
Number of Counties Cross-sectional 267 5.01 3.74 0 20.13
Population Density (people/km?) Panel 4,539 47.14 74.48 0.0004 1,039.25
Population Density (people/km?) Cross-sectional 267 62.84 70.36 0.19 604.18
Distance to Imperial Capital (km) Panel 4,539 1,059.12 554.06 0 2,370.28
Distance to Imperial Capital (km) Cross-sectional 267 989.18 455.34 370.7 2,126.11
Distance to Provincial Capital (km) Panel 4,539 265.55 206.07 0 1,695.81
Distance to Provincial Capital (km) Cross-sectional 267 291.99 144.93 0 1,069.03
Distance to the Coast (km) Cross-sectional 267 515.23 369.51 2.16 1,925.56
Agricultural Suitability Index Cross-sectional 267 16.32 6.05 0.0005 29.91
Terrain Ruggedness Index Cross-sectional 267 27.59 18.20 0.68 91.36
Treaty Port 1904 Cross-sectional 267 0.09 0.29 0 1
Early State Development (first principal Cross-sectional 267 0 1.43 -1.41 6.13
component)
Local Scholars (people/million) Panel 4,539 456.56 1691.83 0 42,603.44
Local Scholars (people/million) Cross-sectional 267 341.01 569.05 0 5,836.65
Instrumental Variables
Number of Neighboring Gazetteers Panel 4,539 54.59 70.02 0 486
Number of Neighboring Gazetteers Cross-sectional 267 174.03 109.33 4 532
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Table A2. Impact of the Volumes and Pages of Gazetteers on State Development

Traditional State Building State Modernization (Since 1842)
Land Tax Governme Imperial Telegraph Post Modern
1820 nt Schools Courier Stations Offices Schools
(logged) 1820 Stations 1881-1911 1896-1911 1909
1820 (logged)
) (&) ®3) (4) (5) (6)
Number of Volumes (logged) 0.538 0.861 1.490 0.375 0.821 0.407
(0.067)*** (0.144)*** (0.311)*** (0.088)*** (0.198)*** (0.082)***
Observations 261 267 267 267 267 267
Adjusted R? 0.732 0.700 0.287 0.396 0.600 0.649
Number of Pages (logged) 0.133 0.556 0.314 0.369 0.516 0.158
(0.073)* (0.224)¥*  (0.678) (0.139)%%  (0.224)*¥*  (0.063)**
Observations 176 178 178 180 180 180
Adjusted R? 0.724 0.595 0.200 0.320 0.506 0.626
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Province FEs Yes Yes Yes

Notes: All are the same as Table 1 except that we use the volumes and pages as alternative measures of the accumulation
of local knowledge in a limited sample of 180 prefectures. Number of volumes refers to the total number of volumes of all
county and prefectural gazetteers compiled in each prefecture from 1644 to 1820 (or 1842 for columns 4-6). Number of pages
denotes the total number of pages in all county and prefectural gazetteers in each prefecture compiled 1368 to 1820 (or 1842
for columns 4-6). See the text for data sources. Robust standard errors are reported in parentheses. *, ** and *** indicate
the level of significance at 10%, 5% and 1%, respectively.
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Table A3. Prefectural Correlates of the Number of Prefectural and County Gazetteers

Number of Number of
Prefectural County
Gazetteers Gazetteers
1842 1842
1) 2)
Population Density (logged) 1.325 7.955
(0.312) %5 (1.762) %%
Agricultural Suitability (logged) -0.390 -3.562
(0.153)** (0.856)%**
Terrain Ruggedness Index (logged) 0.057 2.056
(0.243) (1.336)
Distance to Imperial Capital (logged) 0.375 -2.084
(0.702) (4.008)
Distance to Provincial Capital (logged) -0.786 -7.590
(0.353)** (0.912) %+
Distance to the Coast (logged) -0.387 -2.483
(0.237) (1.399)*
Early State Development -0.201 -0.452
(0.193) (1.148)
Local Scholars (logged) 0.807 2.976
(0.104) %5 (0.542) 5
Observations 267 267
Adjusted R? 0.417 0.480

Notes: Both columns report the OLS estimates of the correlations between prefectural
characteristics and the number of prefectural and county gazetteers compiled in each
prefecture. Robust standard errors are reported in parentheses. *, ** and *** indicate
the level of significance at 10%, 5% and 1%, respectively.
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Table A4. Exclusion Restriction Tests

Share of Share of Government  Government Imperial Imperial
Tax Tax Schools Schools Courier Courier
1077-1820 1077-1820 1000-1800 1000-1800 Stations Stations
(logged) (logged) 1281-1820 1281-1820
(1 @ G 0 o) ©
Number of Neighboring Gazetteers (logged) 0.372 0.167 0.376 -0.038 1.497 0.900
(0.126)*** (0.120) (0.160)** (0.159) (0.464)*** (0.482)*
Number of Local Gazetteers (logged) 0.691 1.173 1.443
(0.109)** (0.142) %+ (0.511)%xx
Controls Yes Yes Yes Yes Yes Yes
Observations 989 989 4,539 4,539 801 801
Adjusted R? 0.776 0.805 0.792 0.811 0.477 0.488
Telegraph Telegraph Post Offices  Post Offices Modern Modern
Stations Stations 1896-1911 1896-1911 Schools Schools
1881-1911 1881-1911 1909 1909
(logged) (logged)
() (8) (©) (10) (11) (12)
Number of Neighboring Gazetteers (logged) 0.159 -0.245 1.035 0.212 0.353 -0.070
(0.165) (0.156) (0.206)*¥**  (0.273) (0.137)%* (0.143)
Number of Local Gazetteers (logged) 0.698 1.435 0.742
(0.134)*** (0.319)*** (0.121)***
Controls Yes Yes Yes Yes Yes Yes
Observations 267 267 267 267 267 267
Adjusted R? 0.343 0.402 0.562 0.630 0.595 0.668

Notes: All are the same as Table 1 except we include the number of neighboring gazetteers to compare its effect with the number of local
gazetteers. The controls include the same set of prefectural factors as used in Table 1.
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Table A5. Impact of Local Gazetteers on State Development: Instrumented Results Controlling for Early
State Development and Local Scholars’ Influence.

Traditional State Building

State Modernization (Since 1842)

Share of Government Imperial Telegraph Post Offices Modern
Tax Schools Courier Stations 1896-1911 Schools
1077-1820 950-1800 Stations 1881-1911 1909
(logged) 1281-1820 (logged)
©)) &) () (4) (5) (6)
Number of Local Gazetteers (logged) 1.202 0.915 3.908 0.241 2.229 0.316
(0.380)*** (0.450)** (1.092)*** (0.362) (0.605)*** (0.315)
Early State Development -0.043 -0.239 -0.138
[0.000]*** [0.000]*** [0.804] (0.110) (0.150) (0.068)**
Local scholars (logged) 0.036 0.155 -0.169 0.019 -0.315 0.196
(0.043) (0.079)* (0.223) (0.101) (0.178)* (0.093)**
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Prefecture and Time FEs Yes Yes Yes
Province FEs Yes Yes Yes
Observations 989 4,539 801 267 267 267
Adjusted R? 0.798 0.829 0.454 0.374 0.631 0.673
K-P F-statistic 15.16 71.68 24.62 24.54 25.05 25.43

Notes: All are the same as Table 4 except that we additionally control for early state development and the size of local scholars.
Please refer to the text for the definition and sources of the two additional controls.

51



Table A6. Impact of Local Gazetteers on State Development: The Effect of Lagged Instrumental

Variables
Traditional State Building State Modernization (Since 1842)
Share of Government Imperial Telegraph Post Offices Modern
Tax Schools Courier Stations 1896-1911 Schools
1077-1820 10001800 Stations 1881-1911 1909
(logged) 1281-1820 (logged)
B 2) 3) (4) (5) (6)
Panel A: IV with 50-year Lag
Number of Local Gazetteers (logged) 1.172 1.128 4.667 0.273 1.712 0.590
(0.278)*** (0.351)*** (1.033)*** (0.257) (0.356)*** (0.206)***
Adjusted R? 0.791 0.811 0.432 0.382 0.628 0.666
K-P F-statistic 36.88 128.7 40.62 49.72 51.64 51.81
Panel B: 1V with 100-year Lag
Number of Local Gazetteers (logged) 0.993 1.191 4.733 0.219 1.659 0.498
(0.230)*** (0.343)*** (1.248)%*** (0.254) (0.353)*** (0.203)**
Adjusted R? 0.799 0.811 0.430 0.376 0.629 0.661
K-P F-statistic 39.56 122.2 33.05 48.16 49.81 49.99
Panel C: IV with 200-year Lag
Number of Local Gazetteers (logged) 1.438 1.508 8.531 0.132 1.609 0.487
(0.268)*** (0.425)*** (2.336)*** (0.265) (0.394)*** (0.226)**
Adjusted R? 0.771 0.809 0.196 0.363 0.630 0.660
K-P F-statistic 23.10 67.11 14.22 38.17 39.16 39.06
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Center Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Prefecture and Time FEs Yes Yes Yes
Province FEs Yes Yes Yes
Observations 989 4,539 801 267 267 267

Notes: All are the same with Table 4 except we instrument the number of local gazetteers using the number of gazetteers of the
neighboring (adjacent) prefectures by 50, 100 and 200 years, respectively.

52



Table A7. Impact of Local Gazetteers on State Development: Instrumented Results in the Ming-Qing
Period (1368-1911)

Traditional State Building State Modernization (Since 1842)
Land Tax Government Imperial Telegraph Post Offices Modern
1820 Schools Courier Stations 1896-1911 Schools
(logged) 1820 Stations 1881-1911 1909
1820 (logged)
(1) 2) ®3) 4) ) (6)
Number of Local Gazetteers (logged) 1.182 1.036 0.706 0.404 2.106 0.734
(0.207)*** (0.324)*** (1.038) (0.273) (0.402)*** (0.226)***
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Province FEs Yes Yes Yes
Observations 261 267 267 267 267 267
Adjusted R? 0.767 0.718 0.266 0.398 0.623 0.661
K-P F-statistic 54.42 66.93 66.93 48.83 50.69 51.33

Notes: All are the same as Table 4 except we use the number of local gazetteers in the Ming and Qing dynasties to predict state
development in a cross-sectional setting. Columns 1-3 report the robust standard errors and columns 4-6 report the standard
errors clustered by provinces in parentheses. *, ** and *** indicate the level of significance at 10%, 5% and 1%, respectively.
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Table A8. Impact of Local Gazetteers on State Development: Instrumented Results Controlling for the

Macroregion Effect

Traditional State Building

State Modernization (Since 1842)

Land Tax Government Imperial Telegraph Post Offices Modern
1820 School Courier Stations 1896-1911 Schools
(logged) 1820 Stations 1881-1911 1909
1820 (logged)
(1) 2) 3) (4) (5) (6)
Number of Local Gazetteers (logged) 1.047 1.398 2.608 0.232 1.840 0.575
(0.224)%** (0.296)*** (0.881)*** (0.391) (0.479)*** (0.289)**
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Province FEs Yes Yes Yes
Macroregion FEs Yes Yes Yes Yes Yes Yes
Observations 261 267 267 267 267 267
Adjusted R? 0.785 0.750 0.532 0.403 0.641 0.690
K-P F-statistic 30.59 35.96 35.96 19.28 19.65 19.97

Notes: All are the same as Table 4 except we additionally control for the macroregion fixed effects to account for the potential
confounding effect of similarities between neighboring prefectures. The sample consists of 16 macroregions based on William
Skinner’s (1977) division of nineteenth-century China upon biogeographic similarities. Standard errors clustered at the
macroregion level (in parentheses). *, ** and *** indicate the level of significance at 10%, 5% and 1%, respectively.
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Table A9. Impact of Local Gazetteers on State Development: Instrumented Results Accounting for
Spatial Correlation across Neighboring Prefectures

Traditional State Building State Modernization (Since 1842)
Land Tax Government Imperial Telegraph Post Offices Modern
1820 School Courier Stations 1896-1911 Schools
(logged) 1820 Stations 1881-1911 1909
1820 (logged)
(1) &) () ) (5) (6)
Number of Local Gazetteers (logged) 1.251 1.065 3.616 0.275 1.805 0.619
(0.464)*** (0.470)** (1.068)*** (0.261) (0.375)*** (0.216)***
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Prefecture and Time FEs Yes Yes Yes
Province FEs Yes Yes Yes
Observations 989 4,539 801 267 267 267
R? 0.847 0.825 0.650 0.443 0.663 0.700
K-P F-statistic 12.13 87.49 15.46 40.64 41.50 41.81

Notes: All are the same as Table 4 except we cluster the standard error within a radius of 131 km to account for possible spatial
correlation among neighboring prefectures based on Colella et al. (2019). *, ** and *** indicate the level of significance at 10%, 5%
and 1%, respectively.
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Table A10: Impacts of the Routine and Non-Routine Knowledge on State Development: Alternative
Classification using GPT Embedding

Traditional State Building State Modernization (Since 1842)
Land Tax Government Imperial Telegraph Post Offices Modern
1820 Schools Courier Stations 1896-1911 Schools
(logged) 1820 Stations 1881-1911 1909
1820 (logged)
(1) (2) 3) (4) (5) (©)
Panel A
Number of Routine Topics 0.0005 0.0027 0.0042 0.0012 0.0020 0.0002
(0.0002)™ (0.0011)™ (0.0019)™ (0.0005)™ (0.0008)™ (0.0002)
Adjusted R? 0.723 0.598 0.210 0.310 0.506 0.615
Panel B
Number of Non-routine Topics 0.0007 0.0029 0.0049 0.0015 0.0024 0.0003
(0.0002)** (0.0012)™ (0.0022)™ (0.0006)™ (0.0008)"* (0.0003)
Adjusted R? 0.725 0.597 0.211 0.314 0.508 0.616
Number of Counties Yes Yes Yes Yes Yes Yes
Population Density Yes Yes Yes Yes Yes Yes
Agricultural Suitability Yes Yes Yes Yes Yes Yes
Distance to Political Centers Yes Yes Yes Yes Yes Yes
Distance to the Coast Yes Yes Yes Yes Yes Yes
Terrain Ruggedness Yes Yes Yes Yes Yes Yes
Treaty Port Yes Yes Yes
Province FEs Yes Yes Yes
Observations 176 178 178 180 180 180

Notes: All are the same with Table 6 except we distinguish the routine and non-routine topics using the cosine similarity between each
gazetteer topic and the 25 routine topics from the Chorography (see the text for details).. Robust standard errors are reported in
parentheses. *, ** and *** indicate the level of significance at 10%, 5% and 1%, respectively.
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