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Abstract

How does one build a centralized bureaucratic state? A dominant view is that
wars incentivize rulers to directly extract resources, thereby increasing state capacity.
The Chinese empire, one of the earliest states to develop a centralized bureaucracy,
can provide useful insights. Using hand-collected data, I present the first systematic
evidence on patterns of military conflicts and state-building in pre-imperial China. I
develop an incomplete contract model to examine ruler’s and agent’s incentives at con-
flict, and demonstrate that defensive and offensive wars produce opposite effects on
state-building. Defensive needs drive decentralization: landowning local administra-
tors have more to gain from a successful defense, and are therefore more committed.
Offensive needs drive centralization: the landowning ruler has personnel control over
the non-land-owning local administrator, and can therefore force the latter to partic-
ipate in less lucrative attacks. Empirical tests and historical examples are consistent
with model predictions.
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1 Introduction
Building strong, functioning states1 has been a key objective of rulers and statesmen through-
out human history. From ancient Egypt and medieval Europe, to premodern Japan and
present-day Middle East, one can find many examples of success, and plenty more of failure.
Yet, the question of how to build a centralized bureaucratic2 state has long remained a puzzle
to both aspiring state-builders and scholars (Tilly 1992; Finer 1997; Ertman 1997).3

The creation of a centralized bureaucratic state has profound implications for economic
development. States play an important role in the provision of public goods (Besley and
Persson 2011; Hoffman 2015), and can enhance the protection of property rights and encour-
age productive investments through limiting the use of violence (North et al. 2009; Bates
et al. 2002; Olson 1993; Sánchez de la Sierra 2020). The impact of state institutions on
economic growth is also determined by the configuration of administrative power within the
state (De Lara et al. 2008; Greif 2008). Every state administration involves the delegation
of authority, and for a state to be strong, incentives of the ruling body and its agents must
be aligned to a certain extent.

Through what processes, then, do centralized bureaucratic states form? Existing theories
of state formation primarily draw from European history, and place a heavy emphasis on
the role of warfare. The common argument is that wars incentivize rulers to build up their
extractive capacity and create fiscal infrastructures (Hintze 1975; Tilly 1985, 1992; Olson
1993; Besley and Persson 2009), and that wars and military competition forces state to
adopt more efficient bureaucratic forms (Lewis 1990; Weber 1978).

The Chinese empire, on the other hand, had received much less attention in the literature.
As one of the longest-lived autocratic regimes, imperial China serves both as a case of global
importance in its own right, but also as a valuable case for understanding the formation and
robustness of centralized bureaucracies. In the seventh century B.C., China was composed
of over one hundred autonomous regional states (zhuhou guo) ruled by warlords and their

1A state, as defined by Weber (1958), is a monopoly on the legitimate use of physical force within a given
territory.

2Weber (1978:954) suggests that the ideal type of rational bureaucracy is characterized by qualifications-
based appointment and promotion of officials, hierarchical organization and monitoring of officials based on
written regulations, payment of salaries in money and officials who do not own their positions (Kiser and Cai
2003; Swedberg and Agevall 2005:19). It should be noted that no premodern administration ever reached
such standard (Eich 2015:93).

3Political theorists have extensively studied the selection of state agents, credible commitment and power-
sharing among ruling elites, and how these affect the administrative forms of the government (Egorov and
Sonin 2011; Acemoglu et al. 2010; Myerson 2008; Gehlbach et al. 2016; Boix and Svolik 2013). Others
examine the roots of state-building through the lens of history, using as context premodern Europe (Hintze
1975; Tilly 1992; Mann 1993), Japan (Ikegami 1997; Jansen 2002) and Latin America (Centeno 2003; Arias
2013), and at times with a comparative perspective (Wong 2000; He 2013).

2



vassals. Frequent warfare and conquests were a breeding ground for the process centralization
and bureaucratization, which burgeoned over the next five centuries, in the regional states.
This process eventually consummated in the birth of the Chinese empire in 221 B.C, which
was consolidated under and “administered by a centralized bureaucratic government” (Creel
1964:155; Finer 1997:13,87,90). Remarkably, many of the institutional innovations developed
then were to persist for the next two millennia, even though the first empire collapsed within
fifteen years of its founding.

In this paper, I study the mechanisms of state-building in the context of pre-imperial
China, using hand-collected datasets on military conflict and administrative districts over the
Spring and Autumn Period (770–481 B.C.) and the Warring States Period (480–221 B.C.).
I begin by presenting two motivating facts. First, the degree of centralization, measured by
the number of counties (state-controlled local administrations), was highly divergent across
the regional states. Second, the less centralized states were located in central China, and
faced a more hostile external environment; the more centralized states were located near the
periphery, and exhibited greater military aggression.

Then, I develop an incomplete contract model of political delegation to show that central-
ization and decentralization have different advantages at military conflicts. In the model, the
ruler appoints an agent to administer a land domain. He can give the agent a fief contract
or a county contract, the key distinction between which is the ownership of the domain.
Following the literature on incomplete contracts, ownership is defined as the residual right
of control over domain resources, which includes the power to permit or exclude others from
using domain resources (Grossman and Hart 1986; Hart and Moore 1990). Under the fief con-
tract, the agent claims ownership of the domain, receives its taxable income, and organizes
military activities. Under the county contract, the ruler retains ownership of the domain,
and therefore receives its income and has the power to replace the agent at will; the agent
collects taxes and organizes military activities on behalf of the ruler, and receives a pay-
ment in return. The fief contract corresponds to decentralization, and the county contract
corresponds to centralization and therefore state-building.

I subject this model under offensive and defensive wars, and examine how ownership
affects the ruler’s and the agent’s incentives and payoffs at conflict. In a defensive setting,
the ruler and the agent face invasion from a foreign enemy, and makes military investments
to self-defend. In an offensive setting, they make military investments to attack a foreign
enemy. If the war is won, they both survive and consume their corresponding payoffs; and
if the war is lost, the agent dies. The agent has a choice to opt out of conflict.

This model generates two testable predictions. First, decentralization is more likely to
occur in regions that face greater external threat. The ruler can optimally choose to concede
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land ownership to her agent, in order to incentivize the latter to defend the domain as she
now has more to gain from a successful defense. Second, centralized districts are militarily
more aggressive, in that county administrators are willing to participate in less lucrative
attacks. This is because the landowning ruler has personnel control over the non-landowning
agent (she can remove the agent at will), so that the agent must be more obedient to the
ruler’s orders. In other words, defensive needs drive decentralization, and offensive needs
drive centralization. In a defensive setting, the interests of the ruler and the agent are more
closely aligned under decentralization; in an offensive setting, they are more closely aligned
under centralization.

I demonstrate that model predictions are consistent with empirical findings. I use data
on bureaucratic counties and vassal fiefs in the states of Jin and Chu, which were two of the
most powerful regional states in the Spring and Autumn Period. Consulting historical atlas,
I map counties and fiefs to their contemporary locations. I then determine whether they were
on the state border, and if so, the neighbors they had. To assess the prediction on defense, I
use border status and the military strength of neighbors as two proxies for military threat.
I show that an administrative district located on the state border at its time of creation is
at least 27.5% more likely to be a vassal fief, and one that neighbored a militarily strong
neighbor at it time of creation is at least 40% more likely to be a vassal fief. This result is
robust to controlling for geographical characteristics including elevation, terrain roughness,
and proximity to strategically important locations. I address several alternative hypotheses
and show that they do not drive this result.

To assess the prediction on offense, I further use a subset of the military conflict dataset
that contains every military attack initiated by Chu and Jin, and I map war sites to their
contemporary locations. I use the distance between administrative districts and war sites
to proxy for the lucrativeness of wars. This is because more distant attacks involve higher
logistical costs for army supplies, and therefore smaller net gains. Since I do not have
information on which administrative districts dispatched armies to which attacks, I cannot
directly test whether counties are more likely to send armies to more distant attacks. I use
the two following empirical strategies instead.

First, I use a difference-in-differences style approach to examine whether county-creation
at a district affects the occurrence of nearby attacks. Results show that county-creation leads
to 0.285 to 0.294 more attacks per decade, which is approximately a 25% rise compared to
the mean. Second, I assume that armies participating in attacks are dispatched from the
nearest districts with an active fief or county, and I associate each attack with its nearest
5 or 10 districts. I then show that county-associated attacks are around 21 miles more
distant if the nearest 10 districts are used, and that they are around 16 miles more distant
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if the nearest 5 districts are used. Compared to the mean, these estimates represent a 28%
and a 43% difference respectively. Moreover, these results are sharper in the subsample of
administrative districts that were created on the state border.

I further discuss these two predictions in the historical context of other major regional
states of the Spring and Autumn Period. I argue that the staggered development of state-
building in Zheng, Song and Wey can be attributed to their proximity to the military super-
powers at the time. That Zheng and Song were situated in places that had historically been
targets of military contention due to their strategic importance (Wang 1988; Ma 2008) was
another important factor. I also present historical evidence on the role of county armies in
Chu’s military expansion. At the end, I include a discussion of how my findings relate to
European history.

This paper contributes to a large strand of literature in economics and political science
studying the relationship between war and state capacity (e.g. Dincecco et al. (2011) and
Karaman and Pamuk (2013)). Some works highlight that war facilitates state-building only
under certain conditions. For example, Gennaioli and Voth (2015) shows that military
conflicts can stifle state-building when money is not crucial for military success, and Centeno
(1997) argues that war does not lead to state-building when alternative taxable resources
are available and support from local actors is weak. While most studies focus on rulers’
incentives to centralize and go to war, my paper extends this literature by incorporating the
incentives of local administrators to participate in conflict, and by introducing the incomplete
contract framework to model the incentive structure of the ruler and the administrator.

In particular, Ko et al. (2018) and Koyama et al. (2018) examine how the number and
direction of external threats, and the size of the affected state, impact the degree of central-
ization in Europe, China and Japan; Michalopoulos and Papaioannou (2014) and Sng (2014)
show that state institutions and extractive capacity decline in regions that are distant from
the capital. My paper expands on their findings by demonstrating that the types of military
conflict—offensive and defensive—produce opposite effects on state-building. More specif-
ically, decentralization is more effective for defensive purposes, and centralization is more
effective for offensive purposes. This provides a different perspective into the prevalence of
semi-autonomous regions in borderlands and in places facing strong military threat.

This work also adds to the literature that specifically studies state-building in pre-
imperial China. Kiser and Cai (2003) postulates that warfare facilitated bureaucratiza-
tion by decimating the Chinese aristocracy and killing “the main barrier to administrative
reform”.4 Hui (2005) contends that political centralization in China is a product of the self-

4However, Zhao (2004) suggests instead that wars were more likely the consequence, rather than the cause
of, bureaucratization in China.
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strengthening reforms adopted by the regional states. Building on this argument, Zhao (2006,
2015) postulates that political centralization and proto-bureaucratization in China was the
consequence of prolonged, inconclusive warfare between competitors of similar strength, an
environment in which only intensification could produce decisive outcomes. My paper con-
tributes to this literature by providing the first quantitative analysis on patterns of warfare
and state-building in this era, and proposing and testing a theory to explain why centraliza-
tion occurred in some regional states but not others.

This paper is structured as follows. Section 2 outlines the relevant historical and institu-
tional background. Section 3 describes the data and presents motivating patterns on military
conflicts and state building. Section 4 develops the model and presents key results. Section
5 tests and discusses model results using historical data and examples. Section 6 concludes.

2 Historical Background

2.1 State Building

For several centuries prior to its first unification under the Qin in 221 B.C., central China was
composed of many regional states, whose origins trace back to the Western Zhou (1041–771
B.C., abbreviated as WZ). The Zhou system was largely “feudal” (Hsu 1999:545). Regional
states were founded by relatives of the Zhou royal family using landholdings granted by
the king, and were ruled by the founders and their descendants. Rulers of regional states—
dukes—were given the power to administer state affairs, collect taxes, and maintain private
armed forces. Similarly, dukes appointed their sons and relatives to be ministers (qing-dafu)
of the states, and assigned to each qing-dafu a fief over which he and his descendants enjoyed
the aforementioned powers.

The collapse of Western Zhou and the relocation of the court to the east marked the
beginning of the Spring and Autumn Period (770–481 B.C., abbreviated as SA), as well as
a new political order in which the regional states gained de facto autonomy. Records of
activity exist for around 148 states (Yang 1998:278), though many did not survive long.

As inter-state conflict became increasingly frequent, first efforts at state-building emerged
in Jin and Chu, two of the most powerful states. This is signified by the creation of admin-
istrative districts known as the county (xian), which exhibited certain bureaucratic features
(von Glahn 2016:54). In contrast to the fief, the resources of which were controlled by its
minister, the county’s tax revenue and local troops were under the command of the duke
(Yang 1981; Tan 2005). Moreover, the office of county magistrates was not hereditary, and
appointments were made directly by the duke. In Chu, it was possible for a county mag-
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istrate to be promoted to the Minister of War in the central administration (Gu and Zhu
2001:280).

In the early days, counties were often instituted on newly conquered lands. By 532 B.C.,
forty-nine counties had been founded in Jin, and at least eighteen had been founded in Chu
(Zhao 1990; Gu and Zhu 2001; Zhou and Li 2009). Over time, existing state territory began
to be transformed into counties. In 635 B.C., Duke Wen of Jin founded eight counties on
a domain that was rewarded to him by the king of Zhou. In 514 B.C., two prestigious
ministerial families in Jin were exterminated by the joint effort of six other families, and
their landholdings were confiscated and transformed into ten counties, each administered by
a state-appointed bureaucrat (Zhou 2005).

With only twenty-two states surviving into the Warring States Period (480–221 B.C.,
abbreviated as WS) (Yang 1998:278), the county system became widely adopted by the
seven dominant states. They were Qin, Qi and Chu, which were among the most powerful
states in the Spring and Autumn Period; Yan, a northernmost state with little recorded
activity in the previous eras; and Han, Zhao and Wei, which formerly constituted the Jin.
A county was now more structured,5 and its magistrate either had a fixed term or could be
replaced at the ruler’s will. Bureaucrats were generally selected on individual merit.6 In
contrast, fiefs became non-hereditary, and owners retained only economic powers.

Upon establishing the first unified empire, Qin had developed a rather sophisticated
bureaucracy. Elaborate rules governed selection, promotion, and advancement of officials,
their ranks and salaries, and performance (Yates 1995). Officials were required to report
administrative statistics to their superiors, and their performance was evaluated on an annual
basis. They faced demotion for bad performance, and fines and punishments for misreporting
and violating rules (Pines et al. 2014).

2.2 Military Organization

By early Spring and Autumn, military service in the regional states was generally confined
to members of the nobility, which was formed by the lineage clans of the ruling class, and the
urban populace. As the scale and ferocity of warfare dramatically increased throughout the
Spring and Autumn Period (Lewis 1990:243), bases of military recruitment also expanded
to include the peasantry.

5Cantons (xiang) were established as a lower-level administrative district to counties and governed villages
and households.

6Shang Yang’s reforms in the Qin created a “system of merit based on service to the state that would
supersede the privileges of the old nobility” (von Glahn 2016:56). Zhong Lian of Zhao, Shen Buhai of Han
and Zou Ji of Qi all promoted meritocratic selection and developed rules to evaluate the performance of
state officials.
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Armies of a regional state were comprised of the central army, regional armies, and
private armies of ministers (Huang 1998:64-70). The central army was stationed in the
capital, and consisted of both nobles and peasants (Hsu 1999:573) residing in the duke’s
domain. Regional armies, on the other hand, were stationed in the counties and recruited
from the local peasantry. In times of war, they were commanded by the county magistrates
upon authorization from the duke. For instance, magistrates of Chu counties such as Shen,
Zhen and Ling were recorded to have commanded their local troops in inter-state conflicts.

In contrast, private armies were owned and commanded by ministers. They were com-
prised of ministers’ clansmen as well as peasants and dependents residing at their fiefs.
In times of need, dukes would call upon ministers for military assistance using their private
armies (von Glahn 2016:17,48). Historical accounts indicate that private armies were actively
involved in inter-state wars, and that they faithfully obeyed the orders of their ministers.
For example, Zhi Zhuangzi, a minister of Jin, led his private army to strike back at Chu
after learning that his son had been captured in their previous confrontation against Chu.7

The mode of war had also evolved. In the early SA Period, the main instruments of war
were chariots. In a typical battle, chariots of opposing states would be deployed on both
sides of an open plain and arranged in certain tactical formations. The outcome of the battle
would be determined as soon as one side manages to break its enemy’s chariot formation
(Yang 1998:311). As greater numbers of peasants were recruited into military service, chariot
armies were completely supplanted by mass infantry armies, and wars lasted much longer
(Lewis 1990:46).

3 Data Description
In this section, I document empirical patterns on counties and military conflicts throughout
the Spring and Autumn and Warring States Periods. I begin by describing the construction
of the main datasets used in the analysis.

3.1 Data Sources

Counties. Data on counties in the Spring and Autumn and Warring States Periods are
collected from Zhou and Li (2009), which is a comprehensive study of regional and local
administrative districts in pre-imperial China. It contains information on counties created
by each regional state. More specifically, for each county, it has information on the latest
year by which it was was created, the name of the county, the present day location of the

7Year 12 of Duke Xuan, Zuo’s Commentary.
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county, the reason for creating the county (if applicable), and whether the county was taken
over by another state and when. From 772 to 221 B.C., a total of 240 counties were created
by 16 distinct regional states.8

Fiefs. Data on vassal fiefs in the state of Jin in the Spring and Autumn Period are extracted
from Ma (2007), a study on the historical geography of Jin. Data on vassal fiefs in the state
of Chu in the Spring and Autumn Period are extracted from Tian (2017), a study on noble
clans in Chu. For each fief, these sources contain information on the latest year by which it
was created, and the present-day county in which it is situated. From 772 to 496 B.C., there
are a total of 26 Jin fiefs and 11 Chu fiefs for which these information exist.

Military Conflicts. To construct the dataset on military conflicts, I use the Catalogue of
Historical Wars.9 There are a total of 695 recorded inter-state conflicts during the Spring
and Autumn and the Warring States Periods. For each conflict, the Catalogue contains infor-
mation on its year of occurrence, present-day county-level location, duration, participating
states, the initiator states, and the target states. It also records the outcome of each con-
flict for all participants—whether they won, lost, had an indeterminate outcome, conquered
foreign land or lost land to an enemy state.

3.2 Basic Patterns

Geography. Figure 1 displays a map of the major states of the Spring and Autumn Period.
States that are boxed in blue maintained continuous activity throughout the majority of
the Spring and Autumn and Warring States Periods. States whose names are capitalized—
Qi, Jin, Chu, Qin—were the “four major powers... [that] had each acquired a sphere of
domination” (Hsu 1999:562).

State-Building. Recall from Section 2.1 that counties are administrative districts whose
resources are directly controlled by the state. I hereby use the number of counties as a proxy
for the degree of state-building.

Panel A of Table 1 contains a summary of the data on counties. The number of newly
created counties shows a steady rise, indicating a growth in state-building efforts over time.
Even though the number of county-creating states has also been increasing, they constitute a

8This counts Han, Zhao and Wei, which split from Jin, as three separate states.
9Zhongguo Lidai Zhanzheng Nianbiao. Compiled by China’s Military History Editorial Committee. Bei-

jing: Jiefangjun Chubanshe, 2003. The chapters on Spring and Autumn and Warring States Periods utilize
historical textual sources to compile a list of wars, and cross-check between different sources to ensure accu-
racy. Examples of these sources include Zuo’s Commentary, Records of the Grand Historian, Twenty-Four
Histories and The Bamboo Annals. In other words, the Catalogue of Historical Wars provides an exhaustive
list of military conflicts in these periods.
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Figure 1: Major States of the Spring and Autumn Period.

Notes: This is a map of the major states of the Spring and Autumn Period, adapted from Hsu (1999:548).
States that are boxed in blue had continuous activity throughout the majority of the SA and WS periods.

very small share of the SA states, of which there were a total of over one hundred. In contrast,
roughly half of the WS states created counties, showing that the practice of state-building
has extended across states.

Major states of the SA Period display stark differences in their degrees of centralization.
Panel B of Table 1 presents the number of counties founded by Jin, Chu, Qin, Zheng and
Song.10 Jin and Chu were clearly the early state-builders. Qin, which eventually unified
China in 221 B.C., engaged in aggressive state-building since the beginning of the WS Period.
Estimates that account for territorial expansion show that intensity of state-building has also
been on the rise (see Appendix B). Qi, the other major power of SA, created many counties
in the WS period, but information on the name, location, and year of creation only exist for
24 of them (Zhou and Li 2009:313).

In contrast, the remaining states had a very staggered centralization progress. Zheng
10The state of Jin split into the three states of Zhao, Han and Wei in 403 B.C. Thus, from mid WS

onwards, I display the number of counties instituted by each of those states in the exact order of Zhao, Han
and Wei under the same column as Jin.
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and Song founded one county each prior to their eventual collapse. Lu and Wey were also
quite slow in their state-building—even though had no records of the county (xian), their
cities (yi) exhibited exactly the same features as counties (Zhou and Li 2009:290-91). By the
end of SA, Lu had 5 duke-controlled cities on record and Wey had 1. Yue had no counties
on record.

What could potentially explain this difference? A glance at Figure 1 suggests that most
of the less-centralized states were located in the central plain, and were surrounded by the
powerful states close to the periphery. As the following paragraphs will show, those less-
centralized states did indeed face a more hostile external environment.

Warfare. Figure 3 displays 25-year averages of trends in inter-state conflict. Panel (a)
presents time series for annual wars, number of participants in each war (the scale of conflict),
as well as the number of wars that an average state engaged in. Annual wars decline over
time, likely due to a fall in the number of regional states. The scale of warfare remains
relatively steady, except during the 6th century B.C. Meanwhile, the number of wars that
each state engaged in shows an upward trend throughout the Warring States Period, signaling
an increase in the intensity of warfare.

To examine the military environment faced by different states, I divide warfare into
offensive and defensive wars. A state engages in an offensive war if it attacks an enemy, and
engages in a defensive war if it is the target of an attack. Panel (b) displays the fraction of
offensive and defensive warfare in all wars, for large states (the four major powers) and for
small states (ones that maintained continuous activity throughout SA and WS, but were not
among the four major powers) respectively. It is clear that, compared to large states, small
states were forced to self-defend much more frequently, and actively attacked other states
much less frequently. It is likely that centralization, and the lack thereof, is related to states’
responses to different military environments.

4 Model

4.1 Setup and Gameplay

In this model, there is one ruler,11 R, and one agent, A. The game is one-shot, and consists
of two stages: in stage 1, the ruler chooses an agent to administer a landed domain D, and

11In historical reality, the “ruler” of a state can adopt a broader interpretation than just the duke. In other
words, the “ruler” embodies one individual or a group of individuals who have the ability to dictate state
affairs. In the state of Jin, for example, state politics were controlled by a coalition of powerful noble clan
leaders for a hundred years before the three most powerful clans exterminated the rest and “bureaucratized”
their domains.
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gives him a contract; in stage 2, an armed conflict transpires. Payoffs are consumed at the
end of stage 2. It should be noted that this model studies the delegation of domain D in
isolation, and abstracts away from the administrative structure of the rest of the ruler’s
territory. In other words, it analyzes the ruler’s incentives and trade-offs in the decision to
centralize or decentralize locally.

Stage 1. The self-interested ruler appoints an agent for domain D. Domain D produces
taxable output of size t, and yields a ruler-specific benefit of α.12 A is responsible for collecting
taxes and organizing military activities, and has outside option v. This setting is consistent
with Section 2, which describes that in the SA period, taxes were collected locally and that
regional and ministers’ private armies were recruited and stationed locally.

R gives A a contract, which can be of two types: a fief contract or a county contract.
The key difference between the two contracts lies in the ownership of D: under the fief
contract, the agent claims ownership of D, and becomes a vassal to the ruler; under the
county contract, the ruler claims ownership of D, and the agent becomes a bureaucrat. The
county contract is associated with state-building, as it involves the centralization of military
and fiscal powers at the hands of the ruler.

In an incomplete contract setting, ownership of land entails the residual right of control
over its resources in contingencies not governed by explicit contracting (Grossman and Hart
1986). In particular, this includes the right of control over human resources, meaning that
the owner has the right to permit or exclude others from using her asset (Hart and Moore
1990). Contract incompleteness arises when it is costly to specify actions and payments in
every contingency (Hart 1988).

I argue that the incomplete contract framework is relevant in the context of political
delegation in pre-imperial China. First, in a premodern society with less advanced communi-
cation technologies, it is difficult to monitor local conditions and to precisely specify military
investment and actions in each contingency. Thus, a great deal of discretion is attached to
decisions regarding the amount of military training offered to soldiers, the types, quality and
maintenance of military equipments, and so on. Second, by definition, the ruler’s ownership
of the domain under the county contract gives him the ability to exclude others from using
it. This makes the county contract consistent with the notion of a bureaucracy, which is
characterized by officials who “do not own their positions,” (Kiser and Cai 2003; Swedberg
and Agevall 2005:19) and with the historical reality that appointments of county magistrates

12This benefit could derive from the ability to hold strategic positions such as high grounds, natural
barriers or choke points, to have access to important natural resources such as forests, rivers or mineral
ores, to collect information about things happening in and around the domain, or to institute a trusted
subordinate in a place so that he can support the ruler in times of need.
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were made by dukes of the regional states. Lastly, residual control rights determine who has
the authority to approve decisions in contingencies (Hart et al. 1997). This is in line with
the historical background portrayed in Section 2: ministers held ownership over fiefs and
controlled its resources, while county bureaucrats needed to report to superiors.

I further argue that giving the ruler a choice between two types of contracts is consistent
with the historical context. Historical accounts usually record counties in three ways: that
a duke appointed an individual as the magistrate of a place/county, that a duke annexed a
regional state and turned it into a county, and that a duke created a county.13 This shows
that the ruler often did have a choice to centralize. Fiefs, on the other hand, are recorded in
two ways: that an individual was enfeoffed at a particular place, or that a place was granted
to an individual as reward for meritorious service.14 While the ruler may, in some cases,
be forced to grant a fief to powerful nobles, she may well have a choice in the location of
the fief—she could enfeoff an individual on newly conquered land, or on existing land in the
state’s territory.15

In a similar spirit to Hart et al. (1997), I assume that a fraction λ ∈ (0, 1) of taxation
income is paid to the bureaucrat’s labor. That is, while a vassal claims all tax income t from
ownership of D, a bureaucrat receives an income of λt.16 This functional form assumes that
vassals and bureaucrats are equally efficient in raising taxes—that, inherently, any efficiency-
improving taxation policy can be adopted by both parties. According to historical accounts,
ministers of Jin and Qi did in fact implement different fiscal policies in their fiefs (Yang
1998:166),17 thereby lending plausibility to this assumption.

Stage 2. After A has been appointed, an armed conflict breaks out. The agent decides
whether or not to go to war, and makes military investments accordingly. I subject this
model under two types of military conflicts and study its implications.

The two types of military conflicts are: a) external invasion from an enemy state e, or b)
self-intiated attack on an enemy state e. The enemy state has military strength me. In Case
a), a defensive game is played, in which A’s mission is to defend domain D. In Case b), an
offensive game is played, in which A’s mission is to participate in the attack. A can also opt

13Examples of the first type include Shen, Xi, Shang, Qisi, Ye, Tang, Bai of Chu; and Xingqiu, Zhongmu,
Yan and of Jin. Examples of the second type include Deng, Yong, Yun, Zhongli of Chu; Chunliu of Jin.
Examples of the third type include Chen, Cai, Dongbugeng, Xibugeng of Chu; and Wen, Yuan, Wu, Pingling,
Tushui, Gengyang of Jin (Zhou and Li 2009:254-287).

14Examples of the first type include Qu, Dou, Fan and Man of Chu; and Han of Jin. Examples of the
second type include Geng, Wei, Fei, Gu and Li of Jin (Zhou and Li 2009:254-287).

15Examples of the first type include Geng, Wei and Huo of Jin. Examples of the second type include Chu,
Guayan and Li of Jin (Zhou and Li 2009:254-287).

16The parameter λ therefore measures the weakness of the bureaucrat’s incentives.
17Ministers of Jin measured acreage differently, and applied different tax rates on each acre of land. House

Tian of Qi adopted peasant-favoring terms in their disaster relief policies.
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out of conflict, in which case he forfeits any potential gain he may receive from winning.
The outcome of an armed conflict is binary: success or failure. In line with the literature

on conflict (Dixit 1987; Hirschleifer 1995; Skaperdas 1996), I use the contest success function
to model the ruler’s probability of winning a military conflict against state e, which depends
on the military investment of both sides:

P (m,me) =
m

m+me

. (1)

Under different contracts, success and failure produce different consequences for R and A,
which will affect their incentives to participate in conflict. I assume that, when the military
mission fails, A dies and receives no payoff. This implies that A will be inclined to avoid
conflicts for which the probability of winning is low. More specifically, the benefits and costs
associated with success and failure of defense and offense are outlined as below.

a) Defense:

• if successful, the owner of D retains control over the domain, and both R and A

consume their payoff.

• if failed, D becomes conquered by the enemy; A dies and gets zero payoff, and R
derives no gains from D.

b) Offense:

• if successful, a prize of te is obtained and distributed between R and A. Following
the same rationale as for taxes, the agent gets a share λte that is paid to her labor,
and R gets the remainder (1− λ)te.

• if failed, no prize is obtained, and A dies and gets zero payoff. R simply receives
her due payoff from D—under the county contract, he gets α + (1 − λ)t, while
under the fief contract, he gets α.

Now, I discuss the possibility for A to opt out of conflict so that he stays alive for certain.
When A chooses to avoid conflict, he makes no military investment, so m = 0.

In the defensive game, opting out of conflict can be interpreted as desertion, in which
case D will be conquered by the enemy. That is, a deserting vassal forfeits her ownership of
and income from domain D, and a deserting bureaucrat forfeits her income and causes the
ruler to lose domain D. Both get their outside option v.

In the offensive game, opting out of conflict means receiving no prize. Recall that own-
ership of D entails the residual right of control over human resources. A bureaucrat who
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chooses not to attack is not following the owner’s instructions in using the owner’s resources;
thus, she will be removed from office by the ruler, and get her outside option v. In contrast,
a vassal who chooses not to attack is simply dictating a particular use for her resources,
and will retain ownership of and income from D. In reality, the ruler may wish to remove a
disobedient vassal, but it will be much more costly compared to removing a bureaucrat.18 In
other words, a vassal would face much less severe consequences for choosing not to attack.
Here, I make a simplifying assumption that the ruler can remove a disobedient bureaucrat at
no cost, and that she does not remove a disobedient vassal. Note that removal is asymmetric
in the sense that it is only applicable in the offensive game: if the bureaucrat chooses to
avoid conflict in the defensive game, she is effectively deserting her post and the ruler no
longer has control over her.

The gameplay is summarized in Figure 2, for defense and offense respectively. Actions
are indicated in blue. The ruler’s and the agent’s payoffs are listed at the end of each node.
For ease of exposition, I define a contract to be feasible in equilibrium if A receives an
expected payoff that is greater than or equal to v, her outside option.

Throughout the analysis, I maintain the following assumptions for the model.

Assumption 1. me < t.

Assumption 2. v < λt.

Assumption 1 states that the enemy state cannot be too strong. As will become clear
in the ensuing subsection, this is largely a functional assumption to ensure that the county
contract can be feasible. Assumption 2 states that A’s outside option is less than the risk-free
wage that he receives as a bureaucrat. This is again a functional assumption to ensure that
the county contract can be feasible.

4.2 Equilibrium Analysis

In this subsection, I present solutions to the model. I begin with the defensive game.
18In Spring and Autumn China, a vassal’s dependents and private armies swore allegiance to the vassal,

not to the duke (Zhu 1990:483). Removing a qing-dafu often led to civil unrest, or escalated to civil wars.
For example, in 690 B.C., the King of Chu killed minister Yan Ao, and Yan’s clansmen revolted against the
King; in 550 B.C., minister Luan Ying, after being expelled from Jin, led his private armies to attack the
capital city.
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Figure 2: Game Tree
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4.2.1 Defense

Fief Contract. In the conflict outcome, the vassal chooses military investment m to solve:

max
m

πafd = P (m,me)t−m. (2)

Denoting the solution by mfd, the first order condition for Equation 2 is:

me

(mfd +me)2
t = 1.

Which yields:

mfd =
√
met−me,where t > me. (3)

County Contract. In the conflict outcome, the bureaucrat chooses m to solve:

max
m

πacd = λP (m,me)t−m. (4)

Denoting the solution by mcd, we arrive at:

mcd =
√
λmet−me,where λt > me. (5)

Letting πafd and πacd denote A’s payoff under the fief and the county contracts respec-
tively, we immediately arrive at the following observation (see Appendix for proof):

Proposition 1. mfd > mcd, πafd > πacd.

This is rather intuitive because a vassal has more to gain from a successful defense—he
receives the full amount of domain income from D, whereas a bureaucrat only gets a fraction.
Thus, a vassal optimally chooses a higher m, resulting in a higher probability of successful
defense (P (m,me) is increasing in m). This aligns with the ruler’s interests, since now R

has a higher chance of keeping the ruler-specific benefit, α.

It is also obvious that R always prefers defense over the zero-conflict outcome. This sug-
gests that the feasibility of the contract alone determines whether A participates in defense.
Proposition 1 suggests that the fief contract is more likely to be feasible than the county
contract, because it gives A a higher payoff. Moreover, Equations 3 and 5 show that military
investment m under the fief contract is non-negative (that is, feasible) over a greater range
of enemy strength, me. This is again quite intuitive—the vassal is more willing to take on
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stronger enemies than the bureaucrat because he benefits more from a successful defense. In
summary:

Proposition 2. When me ∈ (λt, t], the fief contract is potentially feasible, while the county
contract is not. When me ≤ λt, the fief contract is more likely to be feasible than the county
contract.

Now, I move on to examine the ruler’s preferences when me ≤ λt. Clearly, R will choose the
fief contract if it is the only feasible contract. Letting πrfd and πrcd denote R’s payoff under
the fief and the county contracts respectively, the following proposition illustrates how the
strength of the enemy state affects ruler’s choice of contracts (see Appendix for proof).

Proposition 3. Suppose that me < λt. Then for large me, we have πrfd > πrcd. That is,
the ruler prefers the fief contract over the county contract.

This Proposition suggests that the ruler prefers the fief contract over the county contract
for defense when the enemy state is militarily strong. This is natural if we examine the
ruler’s trade-off: a county contract gives R a higher income from D, but a lower probability
of successful defense according to Proposition 1. Thus, being able to receive a higher income
fromD should be more important when the enemy is relatively weak, and a higher probability
of successful defense should be more important when the enemy is relatively strong.

Combining results from Propositions 2 and 3, we see that:

Corollary 1. The fief contract is more likely to prevail in the equilibrium when external
threat, me, is large.

4.2.2 Offense

Fief Contract. In offense, the vassal chooses military investment m to solve:

max
m

πafo = P (m,me)(t+ λte)−m. (6)

Letting the solution be denoted by mfo, we get:

mfo =
√
me(t+ λte)−me,where t+ λte > me. (7)

County Contract. Similarly, the bureaucrat chooses military investment m to solve:

max
m

πaco = P (m,me)(λt+ λte)−m. (8)
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Denoting the solution by mco, we have:

mco =
√
λme(t+ te)−me,where λ(t+ te) > me. (9)

Letting πafo and πaco denote A’s payoff under the fief and the county contracts respec-
tively, it is obvious that:

Proposition 4. mfo > mco, πafd > πacd.

This is a natural result, since a vassal benefits more from a successful attack. Even
though the vassal and the bureaucrat receive the same share of the war prize, the vassal gets
to consume the full amount of domain income if he wins the attack and stays alive, whereas
the bureaucrat only gets to consume a fraction. Here again, the vassal makes a higher level
of optimal military investment.

Now, I turn to examine the agent’s decision to participate in the attack. Recall that a vassal
gets t and a bureaucrat gets v if they choose the zero-conflict outcome. We see that a vassal
chooses to engage in conflict if and only if

πafo = P (mfo,me)(t+ λte)−mfo ≥ t. (10)

Similarly, a bureaucrat participates in conflict if and only if

πaco = P (mco,me)(λt+ λte)−mco ≥ v. (11)

For the bureaucrat, an increase in the zero-conflict payoff v would clearly induce him to
opt out. For the vassal, an increase in t produces two opposing effects on her participation
decision. On the RHS, a higher zero-conflict payoff weakens her incentive to engage in
the attack. On the LHS, a larger domain income increases the vassal’s payoff in the case
of success, and induces a higher level of military investment (which translates to a bigger
probability of winning) as he now has a stronger incentive to avoid losing.

Recall that the ruler has the power to costlessly punish the bureaucrat for opting out
of conflict, but not the vassal, as she has control over human resources in domain D. This
implies that, everything else being equal, the bureaucrat should have stronger participation
incentives compared to the vassal. That is, it should take a smaller war prize to induce the
bureaucrat to engage in conflict. More formally, the Proposition below examines the effect
of te on administrators’ participation decisions (see Appendix for proof):

Proposition 5. The vassal engages in attack if te ≥ tfe , and the bureaucrat engages in attack
if te ≥ tce, where:
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tfe =
me + 2

√
met

λ
, tce =

(
√
v +

√
me)

2 − λt

λ
,

And tce < tfe . Hence, when te ∈ [tce, t
f
e ), the bureaucrat engages in the attack, and the

vassal does not.

I briefly discuss the ruler’s preferences over the two contracts. First, if te > tfe , so that both
the vassal and the bureaucrat choose to participate in the attack, the ruler’s payoff under
the fief and the county contracts, πrfo and πrco, are as follows:

πrfo = α + (1− λ)

(
1−

√
me

t+ λte

)
te,

πrco = (1− λ)t+ α + (1− λ)

(
1−

√
me

λ(t+ te)

)
te.

The two equations above suggest that there are two trade-offs that R must consider in
selecting a contract: (1) the county contract gives R positive tax income from D, while
the fief contract does not; and (2) the county contract yields a lower probability of winning
the attack compared to the fief contract. Hence, the ruler’s preferences will depend on the
relative size of t and te. If parameter values are such that R receives a higher expected war
prize under the county contract, or that R’s gains from additional taxes outweigh the loss
from expected war prize, then R will prefer the county contract.

Suppose instead that te ∈ (tce, t
f
e ], so that the bureaucrat participates in the attack but

the vassal does not. Then the ruler would clearly prefer the county contract, as she would
receive both the tax income and expected war prize.

5 Testing Model Predictions
In this section, I empirically test two predictions from Section 4 using data on fiefs and
counties in Jin and Chu, the only two states for which there exist data on both types of
administrative districts. I then discuss their implications in light of historical examples.

5.1 Military Defense

I begin by testing the prediction from Corollary 1 in Section 4.2.1:

Prediction 1. Compared to the county contract, the fief contract is more likely to prevail
when external military threat is large.
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That is, I need to examine the effect of external military threat on the type of administrative
districts created.

To do so, I first construct two variables to proxy for military threat. The first is a dummy
indicating whether an administrative district is located on the state border. The second is
the military strength of the neighbors of border districts.

I define an administrative district to be located on the state border if it is within 30 miles
of the state border, or if there is an active foreign state or nomadic tribe less than 30 miles
away from it.19 For Jin, I consult a set of historical maps contained in Ma (2007:238-254) to
find state borders.20 For Chu, I find estimated state borders from Zuo (2012:51-69), which
is a study on the historical geography of Chu.

I define the military strength of the neighbors as either strong or weak. I define Jin, Chu,
Qin and Qi, which were known for their superior military powers, to be strong; and all other
states to be weak, including the Zhou. This definition follows from Hsu (1999:559): “By
the mid-seventh century B.C., the Zhou world was dominated by four powers: Qi, Jin, Qin,
and Chu... while those states in the Central Plain, such as Zheng, Song, Lu, and Wey, were
becoming ever less important in interstate politics.” Moreover, nomadic tribes are classified
as strong, as they posed severe threats to regional states.

The border status and neighbors of the 95 fiefs and counties in Chu and Jin are displayed
in Figure 4. Red units are counties, and green units are fiefs. Circles are units that were
located on the state border at the time of creation, and dotted circles are units located in-
land. Small red dots are counties that were converted from fiefs, and were located in-land at
the time of conversion. Purple castles are major transportation routes and natural passes.
Black dots are nomadic tribes. All geographical coordinates and the approximate locations
of activity of nomadic tribes are determined from Tan (1996), a historical atlas of China.

Figure 4 shows that the majority of Jin fiefs were located on its western side and formed
an insulation barrier against Qin and a number of tribes. In contrast, Jin counties tended to
be in land or to border the weaker regional states in the central plain. Similarly, Chu fiefs
were spread across its northern border which faced a stronger military threat.

I use the following empirical strategy to evaluate Prediction 1:

1(Fiefij) = α + βMij +X ′
ijγ + ψj + ti + ϵij. (12)

Here, 1(Fiefij) is a dummy that is equal to 1 if administrative district i in state j is a fief,
19I choose 30 miles because this is roughly the distance that can be covered by a walking horse in one

day. The second part of the definition is necessary because some nomadic tribes live inside the borders of
regional states.

20Note that states usually did not have clearly delineated borders during the Spring and Autumn Period.
The maps provided in Ma (2007) had estimated borders instead.
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0 if it is a county. Mij is a dummy representing the military threat faced by district i. ψj

controls for state fixed effects. ti is a year dummy indicating whether administrative district
i was created prior to 574 B.C.—which is the median year of creation of administrative
districts in the sample—and controls for potential differences between early and late Spring
and Autumn Period. Xij is a set of geographical controls, which includes the logarithm
of elevation (measured in feet), terrain roughness (computed using the relative topographic
position metric), and whether district i is in a high value location. The first two statistics
are obtained and computed from ArcGIS datasets, and a high value location is defined as
a major transportation route or a natural pass.21 Summary statistics of these variables can
be found in Table 2.

If Prediction 1 was correct, β should be positive and statistically significant. Regression
results are presented in Table 3. In columns 1 to 3, I use border status to proxy for military
threat. Column 2 adds geographical controls, and column 3 further adds year dummy.
Results show that, compared to in-land districts, a district located on the state border is
between 27.5% to 34.9% more likely to be fiefs. These estimates are statistically significant
at the 1% level.

Columns 4 to 6 report results using strength of neighbors as a proxy for military threat.
Here, an in-land district has zero neighbors. StrongNeighbor is a dummy equal to 1 if a
border district has one or more strong neighbors, and WeakNeighbor is a dummy equal to 1
if a border district has one or more weak neighbors. Results show that, compared to in-land
districts, a border district with strong neighbors is 40% to 44.5% more likely to be a fief,
and that having weak neighbors does not make a district more likely to be a fief. These
estimates are robust to controlling for geographical characteristics and year dummy. This
suggests that results in columns 1 to 3 are driven by border districts that neighbor strong
regional states or nomadic tribes, providing further evidence that external military threat
induces the adoption of fiefs as defensive devices.

Historical Examples. I now move on to the Zheng, Song and Wey, and demonstrate that
Prediction 1 applies beyond the cases of Chu and Jin. First, I establish that the three states
were consistently under serious military threat. To get a sense of the external environment
faced by these three states, a glance at Figures 1 and 4 suggests that they were situated

21For Jin, I determine transportation routes and natural passes using a list of major routes contained
in Ma (2007:259-60). Jin was initially situated on the western side of the Taihang Mountains, and began
to take territory on the eastern side since 636 B.C. For this reason, I add to this list eight natural passes
that were historically used to cross the Taihang Mountains. They are the Junduxing Pass, Boyinxing Pass,
Feihuxing Pass, Jingxing Pass, Fukouxing Pass, Baixing Pass, Taihangxing Pass and the Zhiguanxing Pass,
and are collectively known as the “eight passes of the Taihang”. For Chu, I determine transportation routes
and natural passes using Zuo (2012:157-166).
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close to Chu and Jin, which were among the four major powers of the SA period.
Furthermore, the locations of Zheng and Song were “strategically essential for gaining

control over military affairs in southern and northern China, and places such as Hulao of
Zheng and Peng of Song were historically important targets of military contention” (Wang
1988:205). Song was a particularly hotly contested spot for Jin and Chu (Ma 2008).

Zheng’s situation was also dire. It was “squeezed between the archenemies Jin and Chu,”
and was often forced to switch allegiance between the two states as the balance of power
shifted (von Glahn 2016:50). Zhao (2015:120) found that Zheng switched alliance for 13 times
within the 97 years between 643 and 546 B.C. Year 2 and Year 3 of Duke Xuan from Zuo’s
Commentary recounts a highly representative example (Durrant et al. 2016:589,601,603):

“In the second year, in spring, Gongzi Guisheng of Zheng received a command
from Chu to attack Song... [Next year], the Prince of Jin attacked Zheng, ad-
vancing as far as Yan. Zheng and Jin made peace, and Fan Hui entered Zheng
to swear a convenant... In summer, a Chu leader invaded Zheng: the latter had
gone over to Jin.”

Wey faced severe threat from nomadic tribes, in addition to Chu and Jin. In 661 B.C.,
Wey was vanquished by the Di nomads, and was able to relocate with the help of Qi. In
a little more than 30 years, nomadic threat once again forced the duke of Wey to relocate.
Power struggles among the nobility further weakened the state towards the end of the Spring
and Autumn Period (Ma 2008).

Unsurprisingly, as shown in Section 3.2, Zheng, Song and Wey were staggered in their
state-building process and created very few counties. Thus, their circumstances are consistent
with Prediction 1, in that counties are less likely to be adopted in states that faced serious
external military threat.

5.2 Military Offense

Now, I use two empirical strategies to test the prediction from Proposition 5 in Section 4.2.2:

Prediction 2. Compared to fiefs, counties are more likely to attack enemies when war prizes
are small.

To do so, I further use a subset of the military conflict data that contains every attack
initiated by Chu or Jin against a state. For each conflict, I extract its location information
from the Catalogue of Historical Wars, and determine the geographical coordinates of these
locations from Tan (1996). For conflicts that do not have location information, I use the
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capital city of the state that is the target of attack. The geographical distribution of these
attacks, along with fiefs and counties, is presented in Figure 5. Unsurprisingly, a large
fraction of those attacks were directed at states in the central plain. Relatedly, many of the
administrative districts on the eastern side of Jin and Chu were counties.

I use the distance from administrative districts as a proxy for the size of war prizes. The
justification is that more distant attacks involve longer travel routes and therefore higher
logistical costs, resulting in lower net gains. In other words, to participate in more distant
attacks, armies must prepare and carry greater loads of provisions (food and other necessities)
with them. In fact, in ancient times, warfare outside home territories were usually constrained
by logistic considerations (Keegan 1993:305). Moreover, since a soldier could carry at most
11 days of supplies, wars that lasted longer required extra manpower, wheels or animals for
logistics (Keegan 1993:301-2).22 Therefore, net prizes from more distant attacks should be
lower due to the high logistical costs incurred.

My first empirical strategy for testing Prediction 2 uses a difference-in-differences style
approach. As I do not have information on which local armies participated in which attacks,
I cannot directly test whether counties are more likely to dispatch armies to participate in
more distant attacks. Instead, my DID-style approach examines whether county creation at
a district leads to an increase in the number of nearby attacks, relative to fief creation. The
underlying assumption is that attacks that take place in surrounding areas of a district are
associated with local armies at that district. The testing equation is specified as below:

NumAttackijrt = α + β1(Countyijt) + ϕi + δt + ϵijt. (13)

Here, NumAttackijrt represents the number of attacks that were initiated by state j in
decade t, and took place within r miles of its own district i. 1(Countyijt) is a dummy that
is equal to 1 if a county administration is present at district i of state j in decade t. ϕi and
δt are district fixed effects and decade fixed effects respectively.

If Prediction 2 was correct, β should be positive and statistically significant for attacks
at a longer range. Some may argue that battle sites are determined by the ruler rather than
local administrators who engage in battles. While this is true, it is important to note that
the ruler also needs to choose the districts from which to mobilize armies, once a battle
site has been decided upon. If county agents have stronger participating incentives and are
therefore more easily mobilized, then we should expect the presence of counties to lead to
more occurrences of attacks in surrounding areas. In other words, counties exhibit stronger

22For example, Alexander the Great “could campaign over long distance only if he could keep close to his
fleet train or if he sent representatives to purchase food ahead... For his farthest march from home... he
counted on his fleet to re-supply him along the Indian Ocean coast” (Keegan 1993:304).
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offensive functions.
Table 4 reports regression results. Columns 1 to 3 display estimates for attacks within

0 to 50 miles: column 1 is the baseline DID specification, column 2 adds state-decade fix
effects, and column 3 uses a dummy as the outcome variable. Columns 4 to 6 replicate these
specifications for attacks between 51 to 150 miles. According to the first three columns,
county creation leads to a greater number of attacks, or a higher probability of attacks
occurring within 0-50 miles, but estimates are not statistically significant. In contrast,
county creation is associated with 0.285 to 0.294 more attacks per decade, or a 11.1% greater
likelihood of attacks occurring within 51-150 miles, and estimates are statistically significant
at the 5% level. Given that the average number of decadal attacks within 51-150 miles is
1.15, this difference represents roughly 25% rise.

A potential concern with this approach is that it might over-count the number of distant
attacks associated with a district. For example, suppose a state had two parallel borders—say
north and south—that were 100 miles apart from each other. Then, an attack that occurred
50 miles outside of the northern border would be registered as an attack that occurred within
150 miles of the southern border. But this attack is unlikely to be associated with armies
from administrative districts on the southern border, as it would have been inefficient to
send out armies from the southern border.

To address this concern, I utilize a second empirical approach, and assume that armies
participating in attacks are dispatched from the nearest districts with an active administra-
tion (that is, if a fief or a county has been created at that district). This way, I am able to
associate each attack with specific districts. Then, I estimate the following regression:

AvgDistanceijkt = α + β1(Countyij) + ψi + δt + ϵijt. (14)

Here, AvgDistanceijkt represents the average distance between administrative district i in
state j and its associated attacks in decade t; where administrative district i is associated
with an attack if it is among the nearest k administrative districts to that attack. In my
regressions, I use k = 5 and k = 10. 1(Countyij) is a dummy that is equal to 1 if district i
of state j is a county. ψi and δt are state fixed effects and decade fixed effects respectively.

If Prediction 2 was correct, β should be positive and statistically significant. That is,
attacks associated with counties should on average be more distant. Given the assumption
underlying this approach, this suggests that counties dispatch troops to engage in more
distant (and therefore less lucrative) attacks.

Regression results are displayed in Table 5. Columns 1 and 2 display estimates for district-
attack associations using the nearest 10 districts. Column 1 is the baseline DID specification,
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and column 2 replaces the two-way fixed effects by state-by-decade fixed effects. Estimates
suggest that attacks associated with counties are on average 20.49-20.7 miles more distant,
and are statistically significant at 1% level. Given that the mean distance is 69.12 miles,
this is roughly a 28% rise and is quite large in magnitude. Columns 3 and 4 replicate
these specifications for district-attack associations using the nearest 5 districts. Estimates
show that county-associated attacks are on average 15.66-15.99 miles more distant, which is
approximately a 43% difference.

In sum, estimation results using the two empirical approaches outlined above are both
consistent with Prediction 2, suggesting that counties are more suitable for offensive purposes
and can support military aggression over a longer distance.

Lastly, I briefly discuss this result in the relevant historical context. In the state of Chu,
county-based armies were known to have played a much more active role in military offenses
compared to fief-based armies. In particular, historical records documented a number of
instances in which armies from the counties of Shen, Xi, Qisi and Fanyang participated in
offensive campaigns. In contrast, fief-based armies made almost no appearance in chronicles
except for the Ruo’ao soldiers in early Spring and Autumn Period (Tian 2017:215).

This result is also consistent with the historical reality that the county-creating states—
Jin, Chu, Qin and Qi—were also the major military powers, suggesting that the need for
military aggression drives states to centralize.

5.3 Alternative Hypotheses

In this part, I address several alternative hypotheses to the above findings.

Monitoring Cost. The literature on bureaucracy identifies monitoring cost as an obstacle
to bureaucratization (Kiser and Kane 2001; Sng 2014). Since borderlands tend to be further
away from the capital city, the defense results in Table 3 could be due to greater monitoring
difficulty.

I re-estimate Equation 12, adding a variable DistToCapitalij which represents the dis-
tance between administrative district i in state j, and the capital city of state j at the time
of creation of district i. DistToCapitalij is computed in ArcGIS using geodesics over land
surfaces. The unit of measurement is hundred miles.

Results are displayed in columns 1 and 2 of Table 6. Column 1 uses border status, and
column 2 uses neighbors’ military strength. State fixed effects, geographical controls and year
dummy are included in all columns. Coefficient estimates for distance to the capital city are
negative, which is likely associated with territorial expansion, and their statistical significance
varies. Meanwhile, results for border status and neighbors’ military strength remain robust—
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the signs are unchanged and estimates are statistically significant. Coefficient sizes are very
similar to corresponding results in Table 3. Hence, no conclusive evidence suggests that the
cost of monitoring or transportation affected the ruler’s decision to institute a particular
type of administration. This result is valid to the degree that Jin and Chu were not very
large states.23 The extent of external military threat, on the other hand, still proves to be
an important factor of consideration.

Irrigation. Wittfogel (1957) argues that the need for irrigation and flood control required
centralized bureaucracies and gave rise to despotism. Indeed, regional states in the SA and
WS Periods actively engaged in the construction of dykes, canals and irrigation facilities
(Yang 1998:57-65). Since there exists no systematic data on irrigation projects undertaken
by the regional states, I use irrigation potential as a proxy for irrigation projects to examine
whether irrigation affects centralizing decisions.

Using the global Agro-Ecological Zones (GAEZ) 2002 database, I follow Bentzen et al.
(2017) to compute the irrigation potential within a 25-mile radius of administrative district
i in state j, which is defined as:

Irrigation Potential = Area of Land in Impact Class 5
Area of Land Suitable for Agriculture . (15)

Here, Impact measures the hypothetical increase in crop yields if irrigation is introduced
into an area where agriculture is rainfed. Impact Class 5 comprises of areas where irrigation
can increase crop yields by more than 100%.24 For each grid cell on earth, its suitability for
agriculture and impact class can be directly extracted from the GAEZ database.

I re-estimate Equation 12, adding an IrriPotentialij variable. Results are displayed
in columns 3 and 4 of Table 6. Coefficient estimates for irrigation potential are negative,
and their statistical significance varies. Meanwhile, results for border status and neighbors’
military strength stay robust, and coefficient sizes do not change much. This suggests that
external military threat still plays a role in rulers’ (de)centralizing decisions.

Multi-Directional Threat. Ko et al. (2018) argues that multi-directional threats of ex-
ternal invasion lead to political fragmentation, whereas unidirectional threats foster central-
ization. To address this explanation, I use maps in Tan (1996) to determine the orientation
of the neighbors of fiefs and counties. I classify orientations into eight groups: north, north-
west, west, south-west, south, south-east, east and north-east. If an administrative district
has neighbors in directions that are more than 90 degrees apart from each other, then it

23Figure A1 shows that the area of Chu and Jin were at best equivalent to 2-3 contemporary Chinese
provinces during the Spring and Autumn Period.

24For more details, see Bentzen et al. (2017).
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faces multi-directional threat.
I estimate Equation 12, using as the key explanatory variable a dummy that is equal

to 1 if an administrative district faces multi-directional threat. Result for the full sample
is shown in column 5 of Table 6, and result for the subsample of border districts is shown
in column 6. Estimates are positive, but statistically insignificant. This suggests that the
baseline results in Table 3 are not driven by the multi-directionality of external threats.

Strong Local Lords. One potential concern with the defense result is that borderlands
may have historically powerful lords who were able to resist centralization. This was very
unlikely to be the case for SA China. As outlined in Section 2, vassals were kinsmen of the
duke, and their fiefs were granted by the duke. In other words, they did not have pre-existing,
independent power bases at the fiefs. Thus, enfeoffment was usually not an agreement with
existing local powers.

In addition, recall from Section 4.1 that historical accounts generally recorded fiefs in
two ways: that an individual was enfeoffed at a particular place, or that a place was granted
as a fief to an individual. Such individuals were almost exclusively statesmen of the regime,
rather than local lords that the duke was trying to win over. Since my data sources for
fiefs relied on such historical records, by construction, they preclude any potential cases in
which dukes arranged enfeoffment deals with pre-existing local powers. Thus, the resistance-
to-centralization interpretation can be ruled out for the baseline results in Section 5.1.

Border Districts in Offense. Recall that a limitation of the analysis on offense in Section
5.2 is that I do not have information on which districts sent out armies to which attacks.
Since border districts are more likely to dispatch armies in offensive military campaigns as
they are more closely located, this problem can be partially addressed by restricting the
sample of districts to ones that were created on the state border.

I re-estimate Equations 13 and 14 on this subsample, and display the corresponding re-
sults in Tables 7 and 8. Specifications are the same as before. Compared to full-sample
estimates, subsample estimates are bigger in magnitude and have stronger statistical sig-
nificance. This suggests that the effect of county-creation on the occurrence of long-range
attacks is stronger for border districts, and that county-associated attacks are even more
distant for border districts. These results are indeed consistent with intuition.

5.4 Relevance to Europe

Finally, I briefly discuss how the above results relate to European experiences.

Knighthood and Border Defense. The finding on the defensive function of fiefs sees
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immediate parallels in medieval Europe. The first knights in Europe emerged in the Carolin-
gian Age as well-equipped horseback warriors. Maintenance of armors proved to be costly,
and knights remained rare for a period of time. However, when invasions from Vikings and
Magyars became increasingly frequent since the 9th century, the feudal system burgeoned as
civilians agreed that “heavy payment for the support for a knight perpetually in residence
and on call was better than periodic exposure to devastating raids” (McNeill 1974:86). As a
result, knights quickly grew in number, and formed a defensive barrier against the invaders.
In return, they were granted the rights to collect income from villages.

Border counties and provinces in England, France and Spain also tended to enjoy greater
autonomy for military purposes. For example, County Durham served as a buffer zone
between England and Scotland, and its Bishop had the power to collect local taxes and
raise private armies in 1075. The County of Foix, which was located on the border between
France and Spain and swore allegiance to the king of France, maintained a status of semi-
independence throughout the Middle Ages.

Military Technology. Many works on state-building in pre-modern Europe emphasize
the role of the Military Revolution. The invention of gunpowder in the 14th century led to
the adoption of cannons, which could quickly destroy walls. In response, new methods of
fortification were developed that could stand against cannons, thereby greatly extending the
duration of warfare (Gennaioli and Voth 2015).

In contrast, there were relatively few changes to fortification technologies in pre-imperial
China. Rammed earth became the main construction material for building city walls since
Western Zhou, and remained so in the next one-thousand years (Ma 1998). In the WS period,
new construction techniques enabled states to erect long defensive walls made of earth. Chu,
Qi and Wei built walls along their state borders, and Zhao, Yan and Qin built walls in the
northern frontier to defend against nomadic invasion (Yang 1998:320-25).25

On the offensive side, bronze weapons were widely used in Western Zhou and the SA
period, and began to be replaced by iron weapons since early WS period. Iron had an edge
over bronze, because iron blades and spearheads were sharper and more durable, and iron
ores were much more abundant. The substitution of bronze by iron was a long, extended
process which only came to a completion in the Western Han (202 B.C.–A.D. 8). This was
made possible by the development of technologies that enhanced the flexibility and durability
of cast iron in early WS period (Bai 2005).

Since fortification and weapon-making technologies remained largely unchanged through-
out the SA period, they were unlikely to be related to the institutional roots of state-building

25While the in-land walls were demolished by the First Emperor upon China’s unification, the latter were
connected together to become the Great Wall of China.
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and bureaucratization during this period. Thus, results proposed in this paper do not con-
tradict the Military Revolution literature.

6 Conclusion
Military conflicts, state formation, and state destruction are a recurring theme in human
history. In this paper, I study the mechanisms of state-building in the context of pre-imperial
China. I hand-collect datasets on military conflicts and administrative districts, and present
the first systematic evidence on patterns of state-building in pre-imperial China. I develop an
incomplete contract model of land ownership to examine the effects of offensive and defensive
military needs on ruler’s decisions to (de)centralize. I demonstrate, both in theory and
empirics, that decentralization serves defensive needs by incentivizing local administrators
to participate in defense, and that centralization serves offensive needs by giving the ruler
greater personnel control in offensive military campaigns.

My analysis provides new insights into the driving forces and mechanisms of state for-
mation, and findings derived in this paper exhibit historical relevance beyond pre-imperial
China. For example, the finding on fiefs as a defensive device is consistent with the rise of
feudalism in Europe, the creation of military districts (fan zhen) in Tang China, and the
fact that Song China was ineffective at defending from nomadic invasions. The finding on
counties as an offensive device accords with the existing literature, and adds an incentive
perspective to the “war-makes-states” narrative.

Going forward, power struggles among nobles and political elites in Spring and Autumn
China warrant closer scrutiny, as internal cohesion is often believed to be conducive to
state-building (Gennaioli and Voth 2015). This is empirically possible, as historians have
systematically compiled information on those political elites and their political activity were
thoroughly documented in Zuo’s Commentary. More importantly, much work needs to be
done to investigate how centralization in the regional states relates to the intensification of
warfare in the Warring States Period and the unification of China under the first empire
in 221 B.C. This will shed light on the institutional foundation of a political transition as
monumental as the establishment of the first empire, as well as the remarkable institutional
continuity that the Chinese Empire ultimately manifested.
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Figure 3: War Trends, 722-221 B.C.

(a) All Wars

(b) Offensive and Defensive Wars

Notes: Panel (a) plots 25-year averages of annual wars, number of participants in each war, and number of
wars that each state engaged in. Panel (b) plots the fractions of offensive and defensive wars for large
states and other states. Large states are the four major powers of the SA period: Chu, Qi, Qin and Jin
(and its three descendants). Other states are the remaining states that had continuous activity throughout
SA and WS: Zheng, Song, Wey, Lu and Yue.
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Figure 4: Location of Counties and Fiefs in the States of Jin and Chu, 772-496 B.C.

Note: This figure presents the locations of fiefs and counties in the state of Jin from 772 to 496 B.C. Red units are counties, and green units are fiefs.
Circles are units located on the state border, and dotted circles are units located in-land. Smaller red dots are counties that were converted from
fiefs, and located in-land at the time of conversion. Red stars are capital cities. Purple castles are major transporation routes or passes. Black dots
are non-Chinese tribes. Blue lines are rivers, taken from the World Rivers dataset. Names of neighboring states are displayed in black text.
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Figure 5: Location of Counties, Fiefs and Self-Initiated Wars for the States of Jin and Chu, 772-471 B.C.

Note: This map presents the locations of fiefs, counties and self-initiated wars for the state of Jin from 772 to 471 B.C. Red units are counties, and
green units are fiefs. Circles are units located on the state border, and dotted circles are units located in-land. Smaller red dots are counties that were
converted from fiefs, and located in-land at the time of conversion. Blue pins are sites of Chu-initiated wars, and purple pins are sites of Jin-initiated
wars. Blue lines are rivers, taken from the World Rivers dataset. Names of neighboring states are displayed in black text.
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Table 1: Number of Newly Created Counties by Historical Period, 722-222 B.C.

Panel A: All States
Period Number of

New Counties
County-Creating States

Early SA 7 2: Jin, Chu
Mid SA 21 3: Jin, Chu, Zhou
Late SA 32 5: Jin, Chu, Zhou, Qi, Wu

Early WS 31 6: Jin, Chu, Qi, Qin, Zheng, Zhongshan
Mid WS 58 7: Zhao/Han/Wei, Chu, Qi, Qin, Lu

Late WS 89 9: Zhao/Han/Wei, Chu, Zhou, Qi, Qin,
Yan, Song

Unknown 161 -

Panel B: By Major States
Period Jin Chu Qin Zheng Song

Early SA 1 6 0 0 0
Mid SA 10 9 0 0 0
Late SA 15 12 0 0 0

Early WS 11 7 8 1 0
Mid WS 5/7/14 3 23 - 0
Late WS 17/6/14 3 39 - 1
Unknown 5/3/5 19 123 0 0

Notes: Panel A displays the number of new counties created and the number of distinct
states that created those counties for each time period from 722 B.C. to 222 B.C. Panel
B displays the number of new counties created by the states of Jin, Chu, Zheng, Song
and Qin. Early SA is 772-674 B.C., mid SA is 673-577 B.C., late SA is 576-481 B.C.;
early WS is 480-395 B.C., mid WS is 394-308 B.C., and late WS is 307-222 B.C. Since
Jin was split into three independent states in 403 B.C., for mid and late WS, I display the
counties created by the descendant states Zhao, Han and Wei in this exact order under
the same column as Jin. Since the Zheng became conquered by Han in 375 B.C., the cells
for mid and late Warring States are not applicable to Zheng.
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Table 2: Summary Statistics for Counties and Fiefs

Counties Fiefs
Variables Mean SD N Mean SD N

Panel A: Characteristics of Administrative Districts
Located on State Border 0.517 0.504 58 0.784 0.417 37
Has a Strong Neighbor 0.155 0.365 58 0.541 0.505 37
Has a Weak Neighbor 0.293 0.459 58 0.243 0.435 37
Neighbors a High Value Location 0.293 0.459 58 0.189 0.397 37
Distance to Capital City (100
Miles)

1.264 0.703 58 1.021 0.676 37

Irrigation Potential 0.258 0.344 58 0.245 0.343 37
Elevation (Feet) 895.782 1030.232 58 1392.672 1140.738 37
Terrain Roughness 0.445 0.103 58 0.431 0.124 37

Panel B: Military Conflicts (Per Decade)
Number of Attacks within
50-Miles

0.168 0.494 1,566 0.168 0.498 891

Number of Attacks within
51-150 Miles

1.227 1.564 1,566 1.012 1.432 891

Average Distance to Attacks,
Nearest 10 Districts

78.516 81.209 641 54.551 83.719 413

Average Distance to Attacks,
Nearest 5 Districts

43.343 64.940 641 26.476 54.631 413

Notes: This table displays summary statistics of key variables used in the regressions. Columns 1 and 2
present statistics for counties, and columns 3 and 4 present statistics for fiefs.
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Table 3: Military Threat and Creation of Fiefs and Counties in Jin and Chu, 772-496 B.C.

Whether Administrative District is a Fief
Variables (1) (2) (3) (4) (5) (6)

OnBorder 0.275*** 0.319*** 0.349***
(0.096) (0.097) (0.102)

StrongNeighbor 0.400*** 0.445*** 0.443***
(0.109) (0.104) (0.103)

WeakNeighbor -0.001 0.115 0.110
(0.112) (0.116) (0.119)

Observations 95 95 95 95 95 95
State FE Yes Yes Yes Yes Yes Yes
Controls No Yes Yes No Yes Yes
Year Dummy No No Yes No No Yes
R-Squared 0.121 0.183 0.187 0.180 0.239 0.239

Notes: *** p < .01, ** p < 0.05, * p < 0.1. Robust standard errors in parentheses. This table
shows the effect of the strength of external military threat on the establishment of fiefs and
counties.
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Table 4: Number of Attacks Against Foreign Enemies Near Fiefs and Counties in Jin and
Chu, 772-471 B.C.

0-50 Miles 51-150 Miles
Number Dummy Number Dummy

Variables (1) (2) (3) (4) (5) (6)

County 0.014 0.013 0.014 0.285** 0.294** 0.111***
(0.050) (0.050) (0.033) (0.124) (0.124) (0.041)

Observations 2,457 2,457 2,457 2,457 2,457 2,457
District FE Yes Yes Yes Yes Yes Yes
Decade FE Yes No Yes No Yes No
State-Decade FE No Yes Yes No Yes Yes
R-Squared 0.142 0.195 0.221 0.391 0.531 0.485

Notes: *** p < .01, ** p < 0.05, * p < 0.1. Robust standard errors in parentheses are
clustered at district level. This table shows the effects of county creation on the number
of attacks within 0-50 and 51-150 miles.
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Table 5: Average Distance to Attacks for Fiefs and Counties in Jin and Chu, 772-471 B.C.

Nearest 10 Districts Nearest 5 Districts
Variables (1) (2) (3) (4)

County 20.486*** 20.699*** 15.655** 15.994**
(7.116) (6.974) (6.940) (7.200)

Observations 1,048 1,048 1,048 1,048
State FE Yes No Yes No
Decade FE Yes No Yes No
State-Decade FE No Yes No Yes
R-Squared 0.316 0.389 0.245 0.305

Notes: *** p < .01, ** p < 0.05, * p < 0.1. Robust standard errors in
parentheses are clustered at district level. This table shows the average distance
to attacks from existing fiefs and counties.
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Table 6: Robustness Checks: Military Threat and Creation of Fiefs and Counties in Jin
and Chu, 772-496 B.C.

(1) (2) (3) (4) (5) (6)
Variables Whether Administrative District is a Fief

OnBorder 0.440*** 0.357***
(0.121) (0.102)

StrongNeighbor 0.461*** 0.414***
(0.102) (0.110)

WeakNeighbor 0.122 0.111
(0.122) (0.120)

MultiDirect 0.145 0.057
(0.116) (0.127)

DistCap -0.173** -0.090
(0.084) (0.077)

IrriPotential -0.374** -0.220
(0.160) (0.178)

Observations 95 95 95 95 95 58
State FE Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes Yes Yes
R-Squared 0.220 0.249 0.229 0.253 0.105 0.289

Notes: *** p < .01, ** p < 0.05, * p < 0.1. Robust standard errors in parentheses.
This table shows the effect of monitoring cost, irrigation need and direction of threat
on the establishment of fiefs and counties. DistToCapital is the distance to the capital
city, measured in hundred miles. IrriPotential is the irrigation potential within a 25-
mile radius from the administrative district. MultiDirect is a dummy that is equal to
1 if the administrative district faces military threat from more than one direction.
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Table 7: Robustness Check: Number of Attacks Against Foreign Enemies Near Border
Fiefs and Counties in Jin and Chu, 772-496 B.C.

0-50 Miles 51-150 Miles
Number Dummy Number Dummy

Variables (1) (2) (3) (4) (5) (6)

County 0.061 0.051 0.042 0.522*** 0.526*** 0.207***
(0.075) (0.073) (0.046) (0.162) (0.170) (0.060)

Observations 1,485 1,485 1,485 1,485 1,485 1,485
District FE Yes Yes Yes Yes Yes Yes
Decade FE Yes No Yes No Yes No
State-Decade FE No Yes Yes No Yes Yes
R-Squared 0.150 0.211 0.231 0.432 0.573 0.514

Notes: *** p < .01, ** p < 0.05, * p < 0.1. Robust standard errors in parentheses are
clustered at district level. This table shows the effects of county creation on the number
of attacks within 0-50 and 51-150 miles, using only border fiefs and counties.
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Table 8: Robustness Check: Average Distance to Attacks for Border Fiefs and Counties in
Jin and Chu, 772-471 B.C.

Nearest 10 Districts Nearest 5 Districts
Variables (1) (2) (3) (4)

County 30.469*** 30.073*** 24.562*** 24.713***
(7.798) (7.905) (9.005) (9.233)

Observations 734 734 734 734
State FE Yes No Yes No
Decade FE Yes No Yes No
State-Decade FE No Yes No Yes
R-Squared 0.308 0.395 0.264 0.346

Notes: *** p < .01, ** p < 0.05, * p < 0.1. Robust standard errors in
parentheses are clustered at district level. This table shows the average distance
to attacks from existing border fiefs and counties.

49



Appendix A Model Solution and Proofs

A.1 Equilibrium Contract Payoffs

A.1.1 Fief Contract

Equations 3 and 9 give the functional forms of mfd and mcd. The equilibrium payoffs of A
and R can be found by substituting mfd,mcd into their respective objective functions:

πafd = P (mfd,me)t−mfd = t− 2
√
met+me,

πafo = t+ λte − 2
√
me(t+ λte) +me.

πrfd = P (mfd,me)α =

(
1−

√
me

t

)
α,

πrfo = α + (1− λ)

(
1−

√
me

t+ λte

)
te.

A.1.2 County Contract

Similarly, I derive the equilibrium payoffs of A and R by plugging in mcd,mco into their
respective objective functions:

πacd = λP (mcd,me)t−mcd = λt− 2
√
λmet+me,

πaco = λt+ λte − 2
√
λme(t+ te) +me.

πrcd = P (mcd,me)
[
(1− λ)t+ α

]
=

(
1−

√
me

λt

)[
(1− λ)t+ α

]
,

πrco = (1− λ)t+ α + (1− λ)

(
1−

√
me

λ(t+ te)

)
te.

A.2 Proofs of Propositions

A.2.1 Proof of Proposition 1

First, mfd =
√
met−me >

√
λmtt−me = mcd.

Now consider the function π(m,x) = P (m,me)x−m. Let m∗ = m∗(x) be the maximizer
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of π with respect to x. Then by the Envelope Theorem:

∂π(m∗(x), x)

∂x
= P (m∗,me) > 0.

Thus, πafd = π(m, t) > π(m,λt) = πacd.

A.2.2 Proof of Proposition 2

Obvious.

A.2.3 Proof of Proposition 3

We know that

∆π := πrfd − πrcd

=

(
1√
λ
− 1

)√
me

t
α−

(
1−

√
me

λt

)
(1− λ)t.

Taking a partial derivative with respect to me yields:

∂∆π

∂me

=
1

2
√
met

(
1√
λ
− 1

)
α +

1

2
√
λmet

(1− λ)t > 0.

This shows that the difference between R’s payoff under the fief contract and under the
county contract is monotonically increasing in me. Moreover:

∆π(0) = −(1− λ)t < 0,

∆π(λt) =

(
1√
λ
− 1

)√
λα > 0.

By the Intermediate Value Theorem, there exists a m∗
e ∈ (0, λt) such that ∆π(m∗

e) = 0.
Therefore, the ruler prefers the fief contract when me > m∗

e.

A.2.4 Proof of Proposition 4

First, mfo =
√
me(t+ γte)−me >

√
me(λt+ λte)−me = mco. Then we know from Proof

A.2.1 that πafo > πaco.
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A.2.5 Proof of Proposition 5

The bureaucrat participates in the attack if:

πaco = λt+ λte − 2
√
λme(t+ te) +me ≥ v.

This is equivalent to:

(
√
λ(t+ te)−

√
me)

2 ≥ v

⇒
√
λ(t+ te) ≥

√
v +

√
me

⇒ te ≥
(
√
v +

√
me)

2 − λt

λ
=: tce.

I eliminate the other root because we must have me < λ(t+ te).
Similarly, the vassal participates in the attack if:

πafo = t+ λte − 2
√
me(t+ λte) +me ≥ t.

This is true if:

(
√
t+ λte −

√
me)

2 ≥ t

⇒ te ≥
me + 2

√
met

λ
=: tfe .

Again, the other root is eliminated because we must have me < t by Assumption 1.
Then:

tfe − tce = 2

√
me

λ
(
√
t−

√
v) +

λt− v

λ
. (16)

Since v < λt by Assumption 2, we have tfe > tce.

Appendix B Estimating State Area
Throughout the SA and WS Periods, a number of states engaged in aggressive territorial
expansion. Thus, normalizing the number of counties by area would provide a better sense
of the intensity of state-building. Since state borders for these periods are usually unclear,
no data or estimates on state area currently exist. To overcome this problem, I rely on a set
of state borders estimated by historians to produce my own estimates of state area for Jin,
Qin and Chu. The procedure for estimating the area of Jin, Qin and Chu is as follows.
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First, I estimate state borders for the years 674 B.C., 577 B.C., 481 B.C., 395 B.C.,
308 B.C and 222 B.C. To do so, I use border estimates produced by historians as base
borders. Since these estimates are usually not for those years, I consult data on wars and
conquests to determine border changes between my years of interest and the years of the
border estimates. Second, I import those border estimates into ArcGIS, and map them to
contemporary China. Then, I draw a set of polygons to represent areas enclosed by these
borders, and use a function in ArcGIS to compute the areas of those polygons.

Maps are displayed in Figures A1 and A2. Specific details are outlined as below.

Jin. Historical border estimates are obtained from Chapter 6 of Ma (2007), which is a study
of the historical geography of Jin.

674 B.C. uses border estimates during the reign of Duke Xian (p.247). I remove places
that were conquered by the Duke of Xian (e.g. Pu, Qu, Huo and Geng) to obtain border
estimates for 674 B.C.

577 B.C. uses border estimates during the reign of Duke Li and Duke Dao (p.254). I
remove a portion of land in the north, which was conquered between 582 B.C. and 558 B.C.,
to obtain estimates for 577 B.C.

481 B.C. uses border estimates for late Jin. Since Jin engaged in minimal territorial
expansion between 515 B.C. and 403 B.C., these estimates are relatively accurate reflections
of border status in 481 B.C.

395 B.C. uses the same estimates as for 481 B.C.

Chu. I was unable to find historical border estimates for Chu in the Spring and Autumn
Period. However, Zuo (2012:51-69) contains a long, detailed description of the evolution of
Chu borders. I produce my own estimates for 674 B.C., 577 B.C. and 481 B.C. based on
this description.

For 395 B.C. and 308 B.C, I rely on border estimates by Tan (1996) in the year 350 B.C.
I then remove areas conquered between 395 B.C. and 350 B.C. from the map to produce
border estimates for 395 B.C., and add areas conquered between 350 B.C. and 308 B.C. to
produce border estimates for 308 B.C.

Between 308 B.C. and 222 B.C., Chu lost a sizable amount of territory to and was
ultimately conquered by Qin. Thus, I use the 308 B.C. estimates for late Warring States to
reflect the maximum amount of territory that Chu possessed during this period.

Qin. Since Qin only began to create counties in the Warring States Period, only areas in
395 B.C., 308 B.C and 222 B.C. need to be estimated.

For 395 B.C. and 308 B.C, I rely on border estimates by Tan (1996) in the year 350 B.C.
I then remove areas conquered between 395 B.C. and 350 B.C. from the map to produce
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border estimates for 395 B.C., and add areas conquered between 350 B.C. and 308 B.C. to
produce border estimates for 308 B.C.

For 222 B.C., I rely on border estimates of the Qin dynasty (Tan 1996). Since territory
containing the commanderies of Xiang, Guilin, Nanhai and Minzhong were conquered after
221 B.C., I remove these four commanderies from the map to produce the correct estimates.

Table A1: Number of New Counties Normalized by State Area, 722-222 B.C.

Period Area (1000 Sq Miles) Total Counties/Area
Jin Chu Qin Jin Chu Qin

Early SA 5.39 26.5 - 0.19 0.23 0
Mid SA 49.95 72.9 - 0.22 0.22 0
Late SA 96.45 95.11 - 0.28 0.29 0
Early WS 96.45 131.6 29.75 0.38 0.27 0.27
Mid WS - 165.6 139.26 - 0.23 0.22
Late WS and
Unknown

- 165.6 981.75 - 0.36 0.2

State area and the number of counties normalized by area are displayed in Table A1.
Counties with unknown creation dates are combined with counties in the late Warring States
Period. The intensity of state-building in Jin has consistently been rising over time until
its dissolution in 403 B.C. For Chu, this trend somewhat oscillates, though it is certainly
higher towards the end than at the beginning. For Qin, this trend slightly decreases over the
Warring States Period. However, it should be noted that Qin created many counties upon
unification in 221 B.C.26

26Hou (2009)’s comprehensive study of Qin’s administrative geography suggests that Qin had a total of
732 counties. Song (1994) estimates the area of Qin dynasty to be 3.4 million square kilometers, which is
1312.75 thousand square miles. Thus, for the Qin dynasty, the total number of counties divided by area is
0.56, which is much higher than in the Warring States Period.
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Figure A1: Border Estimates for Chu and Jin, 772-481 B.C.

Note: This figure displays estimated state borders for Chu and Jin, for the years of 674 B.C., 577 B.C. and 481 B.C.

55



Figure A2: Border Estimates for Chu and Qin, 480-222 B.C.

Note: This figure displays estimated borders for Chu and Qin, for the years of 395 B.C., 308 B.C and 221 B.C.
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