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Abstract 

The increasing geopolitical turmoil in international trade calls for revisiting the 

longstanding question of whether trades pacify conflicts. Using 64 years of data around 

a unique natural experiment in the mid-Ming dynasty in China (1368-1432), we show, 

in a difference-in-differences approach, that when the state re-opened border trades with 

the nomads under state-monopolized ministries, the famed “Tea-Horse Trades” 

substantially reduced regional Sino-nomadic conflicts. The pacification effect remains 

robust after adopting the distances from tea-producing regions and extreme weather as 

instruments. We also point to the exchange of information during trades as a possible 

channel behind the reduced conflicts. 
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Peace is the natural effect of trade. 

——Montesquieu, 1748 

 

1. Introduction 

Can trade pacify nations from conflicts? An affirmative answer traces back to 

Montesquieu (1748), yet the increased conflicts and tensions recently around the globe 

may suggest otherwise. Contemporary literature provides mixed evidence: some 

believe that trade liberalization stabilizes local socio-economic environments (e.g., 

Domke, 1988; Mansfield, 1994; Martin et al., 2006; Cao and Chen, 2022), while others 

point to trade interactions as triggers of intensified conflicts (e.g., Barbieri, 1996).1 At 

least two challenges lead to the inconclusive findings in the literature: first, the 

substantial heterogeneity of wars and trades across time, nature, and geographic 

locations accumulated non-negligible measurement errors; second, the intertwined 

interactions between trades and conflicts make identification a challenge (Polachek, 

1980; Oneal and Russett, 2001; Oneal et al., 2003).2 Using 64 years of border trade 

data and a unique natural experiment in 17th century China, this paper tries to tackle the 

challenges by showing how a state-led trade-liberalization policy – which permits clean 

identification – pacified the largely homogenous yet enduring Sino-nomadic conflicts 

between the agrarian Chinese and the nomads.  

For centuries, nomads in China's northern and western borders traded their horses 

and other domesticated animal products for tea and cloths from inland China. Though 

spontaneous markets had emerged since the Tang dynasty (618-907), systematic trade 

policies were not in place until 1386 in the Ming dynasty. The structured policies were 

referred to as the Tea-Horse trades, where the Ming rulers institutionalized the trades 

by establishing specialized agencies – Chama Si (the Tea-Horse Ministries) to oversee 

relevant trades, from the acquisition of tea to the transportation of goods and 

                                                   
1 Grieco (1998), Dorussen (1999), Stein (2001), and Waltz (1970) report similar results in their studies. 
2 For the intertwined relationship between trades and conflicts, Glick and Taylor (2010) use international data 

between 1870 and 1997 to show that conflicts substantially distort trades, national income, and global economic 

welfare.  
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transactions (Chen, 1988). Several regional agencies were formed from 1274 to 1386. 

Since then, the Tea-Horse trades were systematically and predominately run by the state, 

where private transactions were strictly prohibited. 

Meanwhile, military conflicts between agrarian Chinese and northern nomads were 

not uncommon. Unhindered by natural barriers along the northern frontier, the nomads 

raided south to seize resources when the grasslands could not sustain their living. These 

conflicts are collectively referred to as the Sino-nomadic conflicts. These foraging 

expeditions formed the basis for the most enduring and largest-scaled conflicts of 

civilizations in human history (Bai and Kung, 2011). Furthermore, the nature of the 

conflicts shared deep roots with the nature of the Tea-Horse trades, especially for the 

nomads: both aimed at acquiring living necessities such as tea and cloth – while the 

former used force, the latter utilized business transactions.  

Against the enduring Sino-nomadic conflicts, the Tea-Horse trading policies served 

to maintain peace at the borders by offering trades as substitutes of wars. Did the 

initiative achieve its purpose? The institutionalization of the Tea-Horse trades provides 

a unique opportunity for us to answer this question,3 with two advantages. First, the 

detailed historical records enable us to identify the inceptions for local ministries, thus 

the time for opening the trades. Second, the Tea-Horse trades were monopolized by the 

state. Thus the impacts of trading policies can be primarily captured by the inception of 

ministries instead of scattered and spontaneous individual border transactions.4  

To investigate the impact of the Tea-Horse trades on Sino-nomadic conflicts, we 

compile a unique grid-cell level dataset covering 375 grid-cells with sizes of 100 km 

× 100 km in ten provinces under the influence of the Tea-Horse trading policies. For 

Sino-nomadic conflicts, historical records benefited us with detailed information about 

warfare's time, locations, and results, which then facilitated empirical investigations. In 

particular, we utilize the Sino-nomadic conflict data of 51 wars from 1368 to 1432, 

                                                   
3 This paper focuses on the impacts of trade policies on Sino-nomadic conflicts, thus the conflicts were mainly from 

the northern borders. Historians also suggest that the Tea-Horse trades pacified the conflicts between Han Chinese 

and the ethnic minority groups in Southwestern and Northwestern China (See, e.g., Wang, 2014; Wang, 2015).  
4  Moreover, studying border trades in the context of the Ming dynasty rules out the impact of an important 

concurrent initiative to maintain local stability – political marriages (Lin, 2011; Jiang, 2019). While many other 

dynasties in historical China used both political marriages and border trades to pacify border relationships, the Ming 

dynasty only allowed for border trades – thus providing cleaner identification. 
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centering around the inception of the Tea-Horse trade policies. In terms of the research 

design, we regard the full inception of the Tea-Horse policies in 1386 as an exogenous 

shock, which allows us to conduct a difference-in-differences test to evaluate the 

impacts of border trades on border conflicts. Geographically, we denote the regions 

permitted for Tea-Horse trades (“trade zones”) after the policy shock as the treatment 

groups, and the non-trade zones as control groups.  

 Our main result shows that the Tea-Horse trade policies decreased 0.045 Sino-

nomadic conflicts. The result is robust after controlling for a series of trade and conflict 

determinants such as climates, political stability, and geographic fixed effects. To 

accommodate the infrequent nature of border wars, we also conduct a Zero-inflated 

Poisson test (ZIP) to show that the baseline result remains robust. We further calculate 

that the policy's inception contributes to 10.19% of the decreased conflicts by 

decomposing the contribution rates. Moreover, a parallel trend test confirms that the 

trading zones and non-trading zones featured no systematic differences in warring 

frequencies before the inception of the policies, thus validating our DID specification.  

A key remaining endogeneity concern – despite the DID analysis – is that local 

trade centers were often transportation hubs, and were of significant military 

importance, thus were more likely to trigger conflicts. To address the concern, we adopt 

an instrumental variable approach. Our instrument is the interaction of the distance from 

each grid-cell to the nearest tea-producing regions and local weather conditions in tea-

producing regions: to reduce transportation costs, the trading spots were usually close 

to tea-producing regions; meanwhile, the trades were closely associated with the 

weather in tea-producing regions and thus the tea production. Our baseline results 

remain robust in 2SLS analysis that the inception of the trade policies significantly 

reduced Sino-nomadic conflicts.  

Another concern on the pacification effects of the Tea-Horse trades speaks to the 

role of the Ming-Mongol relations. It remains debatable whether systematic trades 

between the Ming and the Mongols were in place, while the conflicts between the two 

groups featured a sizeable proportion in the overall Sino-nomadic conflicts. To address 
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the potential bias, we re-estimate the baseline on a sub-sample excluding the Mongol-

related conflicts, and the pacification effect remains robust.  

Next, we proceed to explore the possible mechanisms through which the Tea-Horse 

trades pacified Sino-nomadic conflicts. In particular, we investigate two popular 

mechanisms in the existing literature. First, the literature points to better economic 

conditions for trade participants, which increases the opportunity costs of conflicts (e.g., 

Polachek, 1980; Polachek et al., 1999). However, we show that the local conditions – 

proxied by population density – featured no significant differences before and after the 

trade policies, suggesting that opportunity cost motives may not contribute to the 

reduced conflicts. The stagnate local economic conditions, on the other hand, were 

likely due to the state monopolization of trades in the Tea-Horse policies, that 

individuals could not share the gains from trades. Second, the literature suggests that 

trades encourage communication and information exchange, and thus reduce the 

outbreaks of wars by reducing uncertainty and hostility (Stein, 2001; Reed, 2003). In 

this regard, we track the frequencies of tribute that the Ming dynasty received from the 

nomads – as a proxy of official communications and peaceful exchanges: We find that 

the inception of the Tea-Horse trades was associated with significantly increased 

peaceful exchanges between the nomads and the agrarians. Therefore, increased 

information exchange during the Tea-Horse trades, instead of the changes in local 

economic conditions, may reduce Sino-nomadic conflicts.  

The paper contributes to three strands of literature. First, we contribute to the 

debate of whether trades pacify conflicts on two fronts. On the first front, we add to the 

literature by considering a setup where conflicts were persistent and highly 

homogenous, thus providing cleaner identification. The ongoing debate accumulates 

different points of view, including Domke (1988), Mansfield (1994), and Martin et al. 

(2006) for a positive effect; Grieco (1990), Barbieri (1996), and Dorussen (1999) for a 

negative effect; Dube and Vargas (2013) for a destabilizing effect; and Bazzi and 

Blattman (2014) for a null effect. Our results add to the stream that supports the 

pacification role of trades, which complements the positive impacts of globalization in 
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general. On the second front, we add a pre-modern historical perspective to the 

primarily contemporary literature by analyzing the border trades in Ming dynasty China. 

Moreover, compared to the studies on the gradual changes in trade policies such as 

tariffs (Martin et al., 2012; Dix-Carneiro et al., 2018) and trading volumes (Mansfield, 

1994; Glick and Taylor, 2012), the inception of Tea-Horse trades merits the 

investigation of a clear-cut policy change.  

Relatedly, our discussions of potential mechanisms contribute to our understanding 

of the channels behind the conflict pacification twofold: for one, we echo existing 

literature on the roles of information exchange in conflict resolution (e.g., Stein, 2001; 

Reed, 2003); for the other, we highlight the null effects from the state-run Tea-Horse 

trades on local economic development, which may well benefit academic investigations 

centuries later, but not the border residents at the time.  

Second, the paper contributes to the literature on warfare. While rich literature on 

warfare concentrates on the origins and the motives of war (Tilly, 1992; Bai and Kung, 

2011; Dincecco et al., 2011), there is a scarcity in understanding and evaluating the 

policies that pacify conflicts and safeguard peace. From an interdisciplinary perspective, 

existing studies on conflict resolution focus mainly on international organizations' roles 

(Boehmer et al., 2004; Hansen et al., 2008; Grigorescu and Melin, 2017) and 

cooperation pacts (Ellingsen and Miettinen, 2008; Mattes and Savun, 2009). We 

contribute to the discussion by providing a rigorous empirical analysis of the largely 

theoretical and case-based literature, which also sheds light on the policy options to 

resolve future conflicts.  

Last but not least, the paper contributes to the studies of China's long-term growth 

and development, especially on the Sino-nomadic relationships. In the growing 

literature that utilizes the historical records of China to study the rationales behind 

governance (Shiue, 2017; Chen et al., 2016; Bai and Jia, 2016), conflicts (Bai and Kung, 

2011; Chen, 2014), and social norms (Fan and Wu, 2020), we provide a unique case of 

border Tea-Horse trades to advance our understanding on how trading policies helped 

to sustain Sino-nomadic collaborations. It also helps us to evaluate the policy influence 
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regarding Sino-nomadic conflicts – while many papers discuss the determinants of such 

conflicts, we focus on an understudied perspective to evaluate the trade policies aimed 

at taming the conflicts. 

The rest of the paper is organized as follows. Section 2 introduces the historical 

background. Section 3 introduces our data. Section 4 presents the empirical strategy 

and the results. Section 5 provides suggestive evidence on the mechanisms, and Section 

6 concludes.  

 

2. Background 

 

2.1 Sino-nomadic Conflicts 

 

Agrarian civilizations were founded 5,000 years ago in East Asia, and the first regime, 

the Xia Dynasty, was established in 2100 BC (Xia, 1977). Their farming area was also 

called China proper, where the Han nationality was the main inhabitant to develop 

irrigated agriculture. The climate in this area was relatively warm and humid, suitable 

for growing tea, rice, and other agricultural products. In comparison, the climate in 

nomadic areas was cold and dry, and it was more suitable for the development of animal 

husbandry, where the living population were mainly nomads (Barfield, 1992; Graff and 

Higham, 2002). Figure 1 shows the geographic locations of these two peoples. 

Unhindered by natural barriers along the northern frontier, military conflicts between 

the two peoples were not uncommon. When the grasslands could not sustain their living, 

the nomads raided south to seize resources. These conflicts are collectively referred to 

as the Sino-nomadic conflicts. These foraging expeditions are the basis for the most 

enduring and largest-scaled conflicts of civilizations in human history, lasting for more 

than two millennia, and the front stretched more than 4,000 miles (Bai and Kung, 2011). 

[Insert Figure 1 here] 

The Sino-nomadic conflicts destroyed the physical and human capital of the 
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Chinese agrarian regime, which troubled the central rulers for generations. For instance, 

throughout the Ming dynasty (1368-1644), there were 455 wars with the northern 

nomads, approximately 1.6 wars per year. Figure 2 shows the spatial distribution of all 

external wars in the Ming dynasty, where most of the conflicts along the northern 

borders were against the nomads. 

[Insert Figure 2 here] 

 

2.2 Tea-Horse Trades 

 

The Tea-Horse trades referred to the large-scaled business transactions that took place 

between nomads and agrarian Han Chinese, where the nomads traded horses and other 

domesticated animal products for tea, cloths, and other necessities produced by inland 

Han Chinese (Min, 2018; Deng, 2019). The earliest mention of the Tea-Horse trades in 

historical records dates back to the Tang dynasty (731 CE), when a trading market 

emerged in Chiling (currently in Qinghai province), at the border between the Tang 

empire and Tibet. The trades became prevalent since then. During the Yuan dynasty 

(1271-1368), the trades were halted as horses were no longer a scarce necessity under 

the nomadic Mongolian rule. When the Han Chinese overthrew the Mongolian rule and 

established the Ming dynasty (1368-1644), the Tea-Horse trades revived. 

As clearly indicated by Emperor Zhu Yuanzhang, the founder of the Ming dynasty, 

the Tea-Horse trades offered the horses needed for the dynasty and border stability 

without military actions. The multifaceted merits of the policy were therefore formally 

institutionalized from the central level. The Tea-Horse trades continued to grow after 

its inception. Table 1 shows the trading volumes by region and year. The earliest trade 

involved 170 horses in 1376 in Qinzhou and Hezhou, while the number grew to 2,807 

horses in Shaanxi province in 1386 and 10,340 horses in Hezhou alone in 1392.  

[Insert Table 1 here] 

To cope with the growing transactions, a specialized agency – Chama Si (Tea-

Horse Ministries), was founded to oversee relevant trades, from the acquisition of tea 
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to the transportation of goods and transactions (Chen, 1988). Several regional agencies 

were formed during 1274-1386. Since then, the Tea-Horse trades were predominately 

run by the state. In 1388, the Ming emperor further regulated fixed times and venues 

for the trades to strengthen the control of the state. Shortly after, in 1393, a licensing 

system was created to govern market entries (Ye, 1993; Chen, 2006; Wang, 2009). The 

official licenses – made in gold and jade – were assigned to two groups: the ethnic 

nomadic tribes in the north, and the local government representatives who participated 

in the trades. According to the policies, the trades took place once every three years, 

when the central government sent soldiers to the trading venues to verify the licenses 

and oversee the trades by regulated prices. 5  Smugglers, on the other hand, were 

punished by death once caught. The severe punishment thus eliminated most smuggling 

activities.6 When the Manchu Qing rulers took over the regime and repressed the 

border rebellions, local stability no longer stood as a key concern to the central authority, 

and the trading policies ceased in 1735 (Shi, 1993).  

Existing literature has affirmed the role of Tea-Horse trades in maintaining border 

stability (Wang, 2004; Wang, 2015). The Sino-nomadic borders were generally in peace 

when the basic needs of the nomads were satisfied through trades or other peaceful 

means. Otherwise, invasions were inevitable (Ma, 2001). For instance, the border trades 

between the Tang dynasty and Huihe (ancestors of the Uyghurs) had brought lasting 

peace to the two regimes. Oppositely, the halted border exchanges due to the conflicts 

between Xixia and the Northern Song dynasty caused the economic decline and 

shortage in agricultural products for the Xixia people. The Xixia people even wrote 

ballads to express their desire to re-open the market and resume the trades (Bai, 1982). 

Similarly, in the mid-Ming dynasty (1466), nomads in Gansu province were reported 

to “constantly harass the borders, killing officers and civilians for lack of trading 

opportunities” (Min, 2018).  

 The Ming dynasty's institutionalization of the Tea-Horse trades during 1374-1386 

provided a unique opportunity to empirically explore the impacts of such trade policies 

                                                   
5 In practice, the trading schedule varied regionally, as shown in Table 1. 
6 For instance, in 1397, an officer called Ouyang Lun was sentenced to death due to smuggling tea (Bai, 1982). 
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on Sino-nomadic conflicts for two key reasons. First, the detailed historical records 

enable us to identify precise dates of inceptions for local ministries, thus the time for 

opening the trades. Second, the Tea-Horse trades were monopolized by the state. Thus, 

the impacts of trading policies can be largely captured by the inception of ministries 

instead of scattered and spontaneous individual border trades. In the following sections, 

we systematically evaluate whether the inception of Tea-Horse trades pacifies Sino-

nomadic conflicts. 

 

3. Data 

 

To empirically investigate the relationship between trades and Sino-nomadic conflicts, 

we collect data from historical records of Imperial China in three major categories: 1) 

the location of trading zones; 2) data about wars; 3) other determinants of wars and 

trades. 

 

3.1 Trading Zones 

 

We construct an original panel dataset from several historical sources spanning 1368-

1432. Our dataset covers 375 grid-cells with sizes of 100 km ×  100 km in ten 

provinces under the influence of the Tea-Horse trading policies. Conducting analysis at 

the grid level – a commonly used measure in economic history studies (Kitamura and 

Lagerlof, 2020) – gives us two advantages. First, an analysis based on existing 

administrative units (e.g., provinces, prefectures, etc.) exhibits endogeneity concerns 

that the borders of such units are consequences of demographic, geographic, cultural, 

and historical traits (Zhou, 2001), thus may also influence warring and trading decisions. 

Conversely, grid-cells are defined on latitudes and longitudes, thus alleviating such 

concerns (Nordhaus, 2006; Motamed et al., 2014). Second, grid-cells are usually more 

nuanced measures than counties, offering a larger number of distinct observations, thus 
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offering a more accurate description of local warring conditions.7  

The Tea-Horse trading policies covered five provinces, including Sichuan, Yunnan, 

Gansu, Shaanxi, and Guizhou. Figure 3 exhibits the geographic locations of the 

corresponding regions. Moreover, the Sino-nomadic conflicts induced by the policies 

might extend beyond the five provinces. For instance, when conflicts were inflicted 

between the nomads in Inner Mongolia and the agrarian Han Chinese in Shaanxi, the 

actual battlefield might locate in either province. Therefore we have included all the 

neighboring provinces under the (indirect) influence of the trading policies– i.e., Tibet, 

Xinjiang, Qinghai, and Inner Mongolia. Specifically, we restrict our sample to the 

shaded areas illustrated in Figure 3, covering almost all the Sino-nomadic conflict sites. 

Historical records counted 105 Sino-nomadic wars during 1368-1432, among which 30 

had unspecified battlefronts. Meanwhile, 51 wars took place in our sampling region, 

accounting for 68% of the total conflicts with specified battlefronts.  

[Insert Figure 3 here] 

 

3.2 Sino-nomadic Conflicts 

 

The information on Sino-nomadic conflicts is culled from the two-volume works 

compiled by China’s Military History Committee, which specify the time, venues, and 

whether the conflicts were internal or external, of all the wars in the written history of 

China. We thus construct a panel data of Sino-nomadic warfare during 1368-1432, 

which counts 51 wars in total. The spatial distribution of wars is also illustrated in 

Figure 4. Most grid-cells did not encounter warfare yearly. Thus, to avoid potential 

attenuation, we define our observation based on whether warfare occurred in a five-

year period. We have also collected information on other warfare, such as civil wars, 

from the same source, for the robustness checks of our analysis.  

[Insert Figure 4 here] 

                                                   
7 For instance, there were 13 wars in Shaanxi province in our sample period. A provincial-level analysis counts 13 

wars in the province directly. However, nine out of the 13 wars actually took place in the northern part of the 

province. The imbalanced distribution of wars was better captured if a more accurate measuring unit – such as a 

100km×100km grid-cell – was used.  
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3.3 Tea-Horse Trading Policies 

 

We use whether a Tea-Horse trade took place in a specific grid-cell after implementing 

the trading policies as a proxy of policy influence. In particular, we construct a dummy 

variable taking the value of one if the region was recorded in written histories as a 

trading zone for the Tea-Horse policy (“treated”), and taking the value of zero otherwise 

(“controlled”). The transaction information comes from Ming Shilu (Records of the 

Ming Emperors), the official record of imperial edicts and official memorials about 

events of national significance. According to Chinese historians, Ming Shilu is the most 

complete and systematic source of original information on social events during the 

Ming dynasty (Broadberry et al., 2018).8 Among the 375 grid-cells, 77 are treated 

groups, and 298 are controlled groups. Figure 3 illustrates the spatial distribution of 

both groups. For the timing of inceptions, we use the year 1386 – when all the ministries 

were built and settled – as the inception of the trading policies.9 

 

3.4 Control variables 

 

Weather. The Tea-Horse trades may be influenced by a series of other socio-economic 

variables. For the economic determinants of trades, we control for local weather 

conditions.10 Extreme climates are regarded as key determinants of local economic 

development, especially in pre-modern periods (Miguel et al., 2004; Miguel, 2005; 

Hsiang et al., 2011, 2013). Furthermore, extreme weathers often shape warring 

incentives (Chen and Kung, 2016). Specifically, we use a dummy variable taking the 

value of one if floods or droughts took place in the specific region in the given period, 

                                                   
8 The coding methods are included in Appendix A1. 
9 A key benefit of using the year 1386 is to avoid the policy uncertainties during the establishment of the ministries. 

Some of the ministries were built and aborted, and then rebuilt in a short span of years. For instance, the ministry in 

Yongning, Sichuan, was first built in 1383, then aborted in 1386. Moreover, the ministry in Qingyuan, Guangxi, was 

also aborted shortly after its inception in1374.  
10 Economic development in pre-modern societies were substantially impacted by climates. In lieu of detailed 

metrics for economic performances, we use local weather conditions to control economic conditions.  
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and zero otherwise.  

Local Military. Another determinant of the Sino-nomadic conflicts was local military 

developments. The Ming regime established an innovative garrison system – small, 

self-contained military units (garrisons) were installed to safeguard regional peace. 

Similarly, we use a dummy variable taking the value of one if a garrison was present in 

the region in the given period, and zero otherwise. The data of garrisons are retrieved 

from Ming Shilu and Ming Shi (The History of the Ming Dynasty). Table 2 summarizes 

the data. 

[Insert Table 2 here] 

 

4. Empirical Strategies and Results 

The section consists of four parts. Section 4.1 introduces our difference-in-differences 

specification, and Section 4.2 presents the baseline results. Section 4.3 conducts a 

parallel trend test to validate the difference-in-differences specification. Section 4.4 

provides additional robustness checks on the inception time of the Tea-Horse trades. 

Section 4.5 introduces an instrumental variable approach to validate our baseline results. 

Finally, Section 4.6 examines the conflict heterogeneity by focusing on a sub-sample 

excluding the Ming-Mongol conflicts. 

 

4.1 Empirical Specification 

 

Our empirical strategy follows the standard difference-in-differences approach to 

investigate Tea-Horse trading policies' impacts on Sino-nomadic conflicts. The model 

specification takes the following form: 

 

𝑊𝑎𝑟𝑠𝑖𝑡 = 𝛼 + 𝛽(𝑡𝑟𝑎𝑑𝑒𝑖 × 𝑝𝑜𝑠𝑡𝑡) + 𝛿𝑋𝑖,𝑡 + 𝜓𝑖 + 𝜑𝑡 + 휀𝑖𝑡            (1) 

 

In the specification, 𝑖 represents the 𝑖 th grid, 𝑡 represents the 𝑡 th period. The 
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dependent variable 𝑊𝑎𝑟𝑠𝑖𝑡 counts the number of Sino-nomadic conflicts in grid i at 

period t. The key independent variable is 𝑡𝑟𝑎𝑑𝑒𝑖 × 𝑝𝑜𝑠𝑡𝑡, where 𝑡𝑟𝑎𝑑𝑒𝑖 is a dummy 

variable that equals one if written records indicated the occurrence of Tea-Horse trades 

in the region, and zero otherwise. 𝑝𝑜𝑠𝑡𝑡 is a dummy variable taking value one after 

the inception of the Tea-Horse trading policies. 𝑋𝑖,𝑡  represents a series of control 

variables such as climates and local military conditions. The equation also contains 

controls for grid and year fixed effects, 𝜓𝑖 and 𝜑𝑡. 

The difference-in-differences approach requires that the trading zones featured no 

systematic differences, compared with the non-trading zones in warring frequencies 

before the inception of the Tea-Horse trading policies. Table 3 conducts the 

corresponding balance test. We show that trading and non-trading zones shared similar 

landscapes,11 similar intensities in floods and droughts, similar shares of garrisons, and 

similar warring frequencies against the nomads, before the inception of the policies.  

[Insert Table 3 here] 

 

4.2 Baseline Results 

 

We present our baseline results in Table 4. Column 1 controls the grid and time fixed 

effects. Column 2 further controls for extreme weather and the influence of garrisons. 

The results show that compared to the non-trading zones, Sino-nomadic conflicts were 

reduced by 0.047 wars after the inception of the Tea-Horse trading policies. Next, we 

proceed to rule out the impacts of confounding events towards war and peace other than 

the Tea-Horse trades. In particular, we investigate the dynamics of civil conflicts within 

the grid-cells, e.g., rebellions, before and after the inception of trading policies. As 

shown in Column 3 of Table 4, civil wars were not impacted by trading policies, which 

adds to the robustness of the baseline results. 12  Moreover, to accommodate the 

                                                   
11 Following Riley et al. (1999), landscape similarity is measured by the terrain ruggedness index, calculated as the 

square root of the sum of the squared differences in elevation between one central grid cell and the adjacent cells. 

Information on grid-cell elevation is obtained from GTOPO30 in US Geological Survey (1996). GTOPO30 offers 

Grid-cell elevation per 30 × 30 arc seconds (approximately 0.925 × 0.925 km). To apply to the 100 × 100 km grid 

in this paper, we compute the mean of all grid-cells contained within it.  
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infrequent nature of wars, we conduct a Zero-inflated Poisson test (ZIP), and show in 

Column 4 that the reductions of conflicts remain significant. We further calculate the 

average marginal effect, that the Tea-Horse trades reduced conflicts by 0.02 wars. We 

report two sets of standard errors for each key independent variable. First, we report the 

robust standard errors clustered at the grid-cell level in the parenthesis. Second, to 

resolve the remaining spatial autocorrelation problems, we follow Conley (1999; 2008) 

and report the Conley standard errors in the brackets, assuming a cut-off window of 

500km and allowing for a serial correlation across all 62 years.  

We further conduct a simple calculation to estimate the contribution of the trading 

policies towards the reduced conflicts. Following Chen et al. (2018), we calculate the 

contribution ratio as the parameter estimate (0.045 in this case, as shown in Column 2 

in Table 4), multiplied by the changes in trade over the changes in wars, i.e., 

(𝛽 ×
𝛥𝑡𝑟𝑎𝑑𝑒

𝛥𝑊𝑎𝑟𝑠
). Consequently, we show that the Tea-Horse trades contributed to 10.19% 

of the reduction in Sino-nomadic conflicts.  

[Insert Table 4 here] 

 

4.3 Parallel Trend Test  

 

The validity of our DID analysis hinges on a parallel trend assumption that the trading 

zones and non-trading zones featured no systematic differences in warring frequencies 

before the inception of the policies. To test the assumption, we break down the binary 

shock of trading policies into a continuous variable for a period of five years. The 

econometric specification is shown in Equation (2).   

𝑊𝑎𝑟𝑠𝑖𝑡 = ∑ 𝛽𝜏

1432

𝜏=1368

𝑡𝑟𝑎𝑑𝑒𝑖 × 𝑝𝑒𝑟𝑖𝑜𝑑𝜏 + 𝜓𝑖 + 𝜑𝑡 + +휀𝑖𝑡   (2) 

In particular, we replace the binary indicator variable 𝑃𝑜𝑠𝑡𝑡 in Equation (1) with 

a period-specific variable 𝑝𝑒𝑟𝑖𝑜𝑑𝜏  which specifies whether the policies were 

implemented in the corresponding period. The estimated vectors of 𝛽𝜏  reveal the 

differences between the treated and control grids during each period. Should trades 
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pacify conflicts, we expect 𝛽𝑡  to be insignificant before 1383, and become 

significantly negative afterward. Figure 5 presents the estimates with the 95% 

confidence interval, which are broadly consistent with our prediction. The results 

suggest that the trading and non-trading zones featured no systematic differences before 

the policies, thus validating our DID specification.  

[Insert Figure 5 here] 

 

4.4 Timing of the Shock 

 

The implementation of the trade policies took gradual steps. The trades were thriving 

since 1374, while the implementation was not final until 1386. In the baseline analysis, 

we took 1386 as the inception to accommodate the early-stage policy frictions. In this 

section, we conduct placebo tests for alternate inception dates. Specifically, we assign 

an arbitrary year between 1368 and 1432 as the (hypothetical) inception time of the 

trading policy, and re-estimate Equation (1). Figure 6 presents the point estimates with 

95% confidence intervals. As shown in the figure, a significant reduction of conflicts 

only occurred in 1378 and 1383 – both years corresponding to when the Ming dynasty 

was actively establishing border ministries for Sino-nomadic trades. The results thus 

further consolidate the pacifying effect of border trades.  

[Insert Figure 6 here] 

4.5 Robustness Checks: Instrumental Variable 

Despite the DID analysis, an endogeneity concern remains that the trading zones were 

not selected at random: trades often took place at transportation hubs, which embedded 

military importance, thus were more likely to become battlefields. Therefore, a simple 

DID analysis may underestimate the pacifying effects of trades. In this section, we use 

an instrumental variable approach to validate the impacts of trading policies on conflict 

reductions as robustness checks.  

Our instrument is the product of the weather in tea-producing regions and the 
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regions’ distance toward the grid-cells, 𝑑𝑖𝑠𝑖 × 𝑤𝑒𝑎𝑡ℎ𝑒𝑟𝑐. The instrument captures two 

key driving forces in the Tea-Horse trades: first, the trading zones tended to be close to 

tea-producing regions to save transportation costs; second, the trading volumes were 

substantially constrained by tea production, which was further influenced by local 

weather. Meanwhile, both forces were intrinsically uncorrelated with the motives for 

Sino-nomadic conflicts, making their product a qualified instrument. 

 To construct the instrument, we first identify the origins of the tea traded at the 

borders. Existing literature points to Hanzhong in Shaanxi province, Chengdu, 

Chongqing, and Baoning in Sichuan province – both western provinces traditionally 

known for tea production – as major tea-producing regions for the trades (Guo, 1991). 

Figure 7 depicts the spatial relationship between the tea-producing regions and the Tea-

Horse trading zones: regions closer to tea-producing areas were more likely to be 

selected as trading zones. Moreover, tea grows in highly specific conditions: usually on 

warm and semi-humid hilltops, preferably with temperatures between 18℃-25℃. Tea 

is also very sensitive to coldness: the tea trees stop growing and can be severely 

damaged when temperatures drop to -10℃. Consequently, local temperature is a well-

qualified proxy for tea production in general.  

[Insert Figure 7 here] 

Following Qian (2008), we use the following specification to conduct the first-

stage regression of our instrument towards trades: 

𝑡𝑟𝑎𝑑𝑒𝑖 × 𝑝𝑜𝑠𝑡𝑐
̂ = 𝜆(𝑑𝑖𝑠𝑖 × 𝑤𝑒𝑎𝑡ℎ𝑒𝑟𝑐 × 𝑝𝑜𝑠𝑡𝑐) + 𝑋′ + 𝜓𝑖 + 𝜑𝑐 + 휀𝑖𝑐    (3) 

And the second-stage regression is as follows:  

𝑊𝑎𝑟𝑠𝑖𝑐 = 𝛼 + 𝛽(𝑡𝑟𝑎𝑑𝑒𝑖 × 𝑝𝑜𝑠𝑡𝑐
̂ ) + 𝑋′ + 𝜓𝑖 + 𝜑𝑐 + 휀𝑖𝑐    (4) 

In the specification, 𝑑𝑖𝑠𝑖 represents the distance (in log) from grid-cell 𝑖 to its 

nearest tea-producing region. 𝑤𝑒𝑎𝑡ℎ𝑒𝑟𝑐  captures the weather condition of tea-

producing region 𝑐, which takes the value of one if and only if the average temperature 

of the period goes below 0℃. The rest of the variables follow those in Equation (1). 

The IV results are presented in Table 5. The first-stage results in Column 1 show that 

the instrument is significantly negatively correlated with the Tea-Horse trading policies, 
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with F-statistics of 16.049. Moreover, there is no obvious evidence that either the 

distance to tea-producing regions or the local weather of such regions shall correlate 

with prior or current Sino-nomadic conflicts. Thus the exogenous variation restriction 

is satisfied. Column 2-4 of Table 5 presents the 2SLS results with added controls. As 

shown, the Tea-Horse trades significantly lower 0.325 Sino-nomadic wars,13 which 

reinforces our baseline conclusion. The point estimate in Table 5 is significantly larger 

than the OLS results in Table 4. We believe this difference is partly because we use a 

continuous variable (with most values greater than 1) as the instrument of a dummy 

variable.  

[Insert Table 5 here] 

 

4.6 Conflict Heterogeneity: Ming-Mongol Relations  

It remains a debate in the literature whether the Tea-Horse trades initiated by the Ming 

rulers were targeted exclusively at non-Mongol nomads. Since our sample includes all 

Sino-nomad conflicts, a potential concern is that if the Tea-Horse trades involved no 

Mongols, while Sino-Mongolian conflicts were coincidentally reduced during the 

trading policies, then the pacification effects of trades in our baseline may be over-

estimated. To alleviate the concern, we elicit a subsample with non-Mongol Sino-

nomadic conflicts and re-estimate our results. As shown in Table 6, both the OLS results 

and the 2SLS results confirm the pacification effects of trades without the influence of 

Sino-Mongol relations.  

[Insert Table 6 here] 

 

5. Discussions of Mechanism 

 

The previous sections validate the plausible causal evidence that associates the 

                                                   
13 The considerable differences between IV and OLS estimates are not uncommon in the literature. For instance, 

Angrist et al. (2010) estimate the effects of the number of siblings on the timing of individual marriage. In the study, 

the authors use two dummies as instruments: (a) whether the first two siblings are of the same sex, and (b) whether 

the second carriage includes multiple births. Their IV estimates are 4-5 times larger than their OLS estimates. 
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implementation of the Tea-Horse trades with tempered Sino-nomadic conflicts. This 

section further discusses two potential mechanisms introduced in the literature that the 

trades may pacify conflicts.  

Firstly, the literature suggests that trades may pacify conflicts because trades make 

participants better off, thus increasing the opportunity costs of conflicts (Polachek, 

1980; Polachek et al., 1999). Conversely, the economic loss from halted trades can be 

unaffordable (Rosecrance, 1986; Dorussen, 2006; Valentin, 2006). To test the 

opportunity cost channel, we investigate the average economic development before and 

after the trading policy inception. We follow the literature to use population density as 

a key metric of economic development in pre-modern societies (Acemoglu et al., 2002; 

Clark, 2007; Campbell and Lee, 2008; Chen et al., 2010; Jia, 2014). To construct the 

population density, we retrieve the total population data by province, before and after 

the policy inception.14 We present the results in Column 1 of Table 7. As shown, the 

population density featured no significant differences before and after the trade policies, 

suggesting that opportunity cost motives may not contribute to the reduced conflicts.  

[Insert Table 7 here] 

To address the potential bias of population density in measuring economic 

development, we further adopt the second measure – the number of established cities 

within the region – for our analysis. The data is retrieved from the China Historical 

Geographic Information System (CHGIS). We calculate the average number of cities 

over a 50-year period for each grid during 1230-1480, to accommodate the gradual 

formation of cities. We present the results in Column 2 of Table 7, where we find no 

systematic difference in the number of cities, suggesting a limited role of economic 

development in taming the conflicts. It is worth-noting that the results do not rule out 

the opportunity cost motive. Instead, the results show that the premise of the motive 

was nonexistent: the economic development following the trading policies was limited. 

Therefore, reduced conflicts were unlikely due to better living conditions near the 

                                                   
14 Since detailed data of total population is not available in pre-modern societies, we extract from Cao (2020) the 

population estimates for the following years before and after the policy inception: 980, 1078, 1102, 1207, 1290, 

1393, 1580, 1630, 1650, and 1680. 
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borders. One of the possible reasons behind the lack of development may be the state 

monopolistic nature of the Tea-Horse trades, where the income mainly went to the 

government instead of citizens.  

Second, the literature suggests that trades may reduce the outbreaks of wars by 

reducing the uncertainty of information and increasing the efficiency and frequency of 

communication (Stein, 2001; Reed, 2003). Therefore we speculate that Tea-Horse 

trades might reduce Sino-nomadic conflicts by lowering information frictions. History 

also suggests the cultural exchanges 15  and technology diffusion between the two 

groups. 16  To capture the dynamics of information exchanges, we use, again, the 

frequencies of tribute that the Ming dynasty received from the nomads as a proxy for 

official communication. The data also comes from the Ming Shilu, which records 

detailed information about each ethnic group's tribute. We track the changes of 

tributaries before and after the trading policy, and present the results in Columns 3 and 

4 of Table 7. As shown, the inception of the Tea-Horse trades was associated with a 

significantly increased peaceful exchange between the nomads and the agrarians, and 

the results are robust after adding a series of control variables: on average, the tributary 

frequency increases by 5% after the Tea-Horse exchange market opened. 

The literature also points out that increased inclusiveness may reduce the 

occurrence of conflicts (Rohner et al., 2011). Due to data limitations, we are unable to 

test the channel directly. However, in Appendix B, we show that the trading zones 

generally feature higher inclusiveness, which echoes the existing literature (e.g., Jha, 

2013).  

 

6. Conclusion 

 

                                                   
15 For instance, Nomadic merchants often resided in Sino regions, and vice versa, thus having frequent life and 

cultural exchanges in addition to trades. Meanwhile, cross-ethnic marriages were increasingly common, which 

tightened the bonds among the ethnic groups (Tang, 1990). 
16 Regarding technology diffusion, the two ethnic groups learned from each other in techniques of agriculture, 

animal husbandry, and handicraft: Han farmers moved to Mongolia in batches to learn to herd, and Mongolian 

herders also learned farming techniques from Han farmers (Wang, 2004). In terms of handicraft production, the 

nomads in Tibet (Tubo) developed cold-forged iron armor; the nomads in Xinjiang (Uighurs) learned silk weaving 

and printing; and the nomads in Ningxia (Xixia) progressed in weaving and ceramic industries. 
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In this paper, we examine how the implementation of the Tea-Horse trading policies 

pacified Sino-nomadic conflicts. Using an original dataset covering 351 grid-cells over 

64 years, we present plausible causal evidence that the inception of the trading policies 

reduced Sino-nomadic conflicts significantly. We explore several prominent 

mechanisms that could potentially explain our findings. We do not have enough 

evidence to support the opportunity cost mechanism, as we show limited improvement 

of local welfare due to state monopolization of trade gains. Our results suggest that 

increased information exchange may contribute to the reduction of conflicts. Our work 

emphasizes the promotion of peace by trades – a classical notion dating back to 

Montesquieu – and the potentially important roles that communication and cultural 

exchange play during the process. We thus hope the conclusion in this paper serves as 

a useful reminder in this era of constant backlash against globalization. 
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Figures and Tables 

 

Figure 1. Geographic distribution of Agrarians and Nomads 

 

Note: Agrarian pastoral transition zone based on the study by Man (2009). The Agro-

pastoral Transition zones is defined the average yearly rainfall of 400mm. 
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Figure 2. Distribution of External Wars in the Ming dynasty (1368—1644) 

 

Notes: Sources from Military History of China Writing Group (2003). The conflicts in 

the northern parts of the regime were mostly Sino-nomadic conflicts, while those along 

the coastlines were the wars against Japanese pirates.  
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Figure 3. Geographic locations of the Tea-Horse Trades 
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Figure 4. Illustration of Trade and Non-trade Zones 

 

 

Note: The light grey-cells denote the control groups. The dark grey cells denote the 

treatment groups. The black dots denote wars.  
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Figure 5. Parallel Trend Test 
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Figure 6. Timing of the policy shock 
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Figure 7. Tea-producing regions and Trading Zones 
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Table 1. Trading Volumes 

Time Imperial Calendar Location No. of Traded Horses 

1376 9th year of Hongwu Qinzhou, Hezhou 170 

1378 11th year of Hongwu Qinzhou, Hezhou 686 

1379 12th year of Hongwu Qinzhou, Hezhou 1,691 

1380 13th year of Hongwu Hezhou 2,148 

1385 18th year of Hongwu Hezhou 782 

1385 18th year of Hongwu Sichuan, Shaanxi, Guizhou 6,729 

1386 19th year of Hongwu Shaanxi 2,807 

1390 23rd year of Hongwu Xi’an 7,060 

1391 25th year of Hongwu Hezhou 10,340 

1397 31st year of Hongwu Qinzhou, Hezhou, Taozhou 13,528 

1410 8th year of Yongle Hezhou 7,714 

1432 7th year of Xuande Hezhou 6,500 

1435 10th year of Xuande Xining 2,300 

1435 10th year of Xuande Shaanxi 13,000 

1447 12th year of Zhengtong Xining 2,946 

1507 2nd year of Zhengde Qinzhou, Hezhou, Taozhou 19,077 

1508 3rd year of Zhengde Qinzhou, Hezhou, Taozhou 90,000 

1601 29th year of Wanli Shaanxi 11,900 
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Table 2. Descriptive Summary of Data 

 Sources Observations Mean SD 

No. of Wars A 4875 0.015 0.137 

Trade B 4875 0.205 0.404 

Agrarian-initiated wars A 4875 0.002 0.452 

Nomad-initiated wars A 4875 0.008 0.088 

Floods and Droughts C 4875 0.013 0.115 

Distance to Tea-producing regions (ln) D 4875 12.98 0.932 

Temperature in Tea-producing regions E 4875 0.538 0.499 

Garrisons F 4875 0.130 0.336 

Sources: A：Military History of China Writing Group (2003); B: Ming Shilu 

(Records of the Ming Emperors); C: Compilation of Climate History Records in 

Provinces; D: CHGIS; E: Ge et al.(2013); F: Qing Government (1974). 
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Table 3. Balance test 

Variable Trade zones 

(1) 

Non-trade zones 

(2) 

Difference 

(3) 

p -value 

(4) 

Wars 0.015 

(0.067) 

0.037 

(0.143) 

-0.022 

(0.089) 

0.188 

Floods and Droughts 0.007 

(0.041) 

0.019 

(0.077) 

-0.012 

(0.051) 

0.189 

Landscape 4.679 

(1.283) 

4.884 

(1.395) 

-0.205 

(1.309) 

0.236 

Garrison 0.092 0.160 -0.069 0.125 

 (0.289) (0.369) (0.309)  
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Table 4. Baseline Results 

 (1) (2) (3) (4) 

 Sino-nomadic 

conflicts 

Sino-nomadic 

conflicts 
Civil wars 

Zero-inflated 

Poisson 

Trade*post -0.047** -0.045** -0.0156 -1.357** 

 (0.022) (0.022) (0.0142) (0.539) 

 [0.015] [0.015] [0.014] [0.539] 

Floods and 

droughts 

 -0.008 
0.0259 

-14.64 

  (0.007) (0.0222) (1,238) 

Garrisons  0.049* -0.0510** 2.005*** 

  (0.027) (0.0218) (0.264) 

Time FE YES YES YES  

Grid FE YES YES YES  

Constant 0.022*** 0.016*** 0.0149*** -2.668*** 

 (0.004) (0.004) (0.00386) (0.345) 

Observations 4,875 4,875 4,875 4,875 

R-squared 0.119 0.122 0.101  

Notes:  *, **, and *** denote significance at the 10%, 5%, and 1%, respectively. Standard errors clustered at grid-

cells are presented in parentheses. Standard errors in square brackets are Conley standard errors robust for spatial 

correlation, assuming a cut-off window of 500 km and a serial correlation of 62 years. 
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Table 5. Instrumental Variable Results 

 

 First Stage 2SLS 

 Trade*post Sino-

nomadic 

Conflicts 

Sino-

nomadic 

Conflicts 

Sino-

nomadic 

Conflicts 

 (1) (2) (3) (4) 

Trade*post  -0.315** -0.312** -0.325** 

  (0.139) (0.138) (0.139) 

dis(ln)*weather*po

st 

-0.047***    

 (0.012)    

Floods and 

droughts 

-0.033  -0.008 -0.009 

 (0.022)  (0.009) (0.009) 

Garrisons -0.055   0.036 

 (0.041)   (0.030) 

F-statistic 16.049    

     

Time FE YES YES YES YES 

Grid FE YES YES YES YES 

Obs. 4,875 4,875 4875 4,875 

R2 0.786 -0.117 -0.117 -0.121 

Notes:  *, **, and *** denote significance at the 10%, 5%, and 1%, respectively. Standard errors are presented in 

parentheses.  

  



41 

 

Table 6. Non-Mongol Conflicts 

 OLS First Stage 2SLS 

 Non-Mongol 

conflicts 

Trade*post Non-Mongol 

conflicts 

Non-Mongol 

conflicts 

 (1) (2) (3) (4) 

Trade*post -0.026*  -0.330** -0.339** 

 (0.015)  (0.139) (0.139) 

dis(ln)*weather*po

st 

 -0.045***   

  (0.006)   

Floods and 

droughts 

-0.007 -0.016  -0.008 

 (0.006) (0.027)  (0.009) 

Garrisons 0.046* -0.056  0.031 

 (0.027) (0.018)  (0.030) 

F-statistic  17.516   

     

Time FE YES YES YES YES 

Grid FE YES YES YES YES 

Obs. 4,875 4,875 4,875 4875 

R2 0.111 0.786 -0.117 -0.117 

Notes:  *, **, and *** denote significance at the 10%, 5%, and 1%, respectively. Standard errors are presented in 

parentheses.  
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Table 7. Mechanisms 

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

 Pop. Density City Tribute Tribute Inclusive

ness 

Inclusivene

ss 

       

Trade*post 0.108 0.257 0.598*** 0.0659*   

 (0.306) (0.179) (0.001) (0.036)   

Trade      0.291** 0.148* 

     (0.125) (0.075) 

Floods and 

droughts 

   -0.186   

    (0.255)   

Garrisons    -0.881***   

    (0.196)   

Education 

levels 

     0.300 

      (0.312) 

Annual 

income 

     -0.162*** 

      (0.053) 

Constant 1.081*** 1.412*** 4.213*** 4.585*** 3.096*** 4.242*** 

 (0.071) (0.015) (0.000) (0.066) (0.067) (1.280) 

       

Observations 2,240 1,875 4,875 4875 29 29 

R-squared 0.414 0.527 0.026 0.028 0.181 0.534 

Notes:  *, **, and *** denote significance at the 10%, 5%, and 1%, respectively. Standard errors are presented in 

parentheses.  
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Appendix A: Coding the Tea-Horse Trades 

 

The construction of trade data mainly comes from Ming Shilu. Ming Shilu is a collection 

of 13 books, each corresponding to one of the 13 emperors of the Ming dynasty. These 

books included records of the daily activities of the emperors and the orders and 

mandates issued. It also systematically tracked the establishment of the Tea-Horse 

exchanges throughout the dynasty. In particular, we obtained the digitized texts of the 

books available in the "Chinese Text Project" and collected the information through the 

following steps: 

Step 1: We identify the trade-related words in the book by searching for the keywords 

"Tea-Horse" (Cha Ma), "trades" (Hu Shi), and other words related to the Tea-Horse 

trades.  

Step 2: We extract the following information: i) the year the incident was reported; ii) 

the location involved; iii) the ongoing activity. 

Step 3: We cross-reference the latitudes and longitudes of these locations in the GIS 

map and then assign them to the proper grid-cell 

Step 4: Finally, for each plot and year, we build a balanced panel according to the 

records, in which zero is assigned to the area where no trade occurred, and one is 

assigned to the area where Tea-Horse trades took place. 
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Figure A1. Illustration of Data Entry 

 

 

 

The two excerpts record a Tea-Horse trade in Yaan, Sichuan, in 1389.  
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Appendix B: Inclusiveness of Trading Zones in the Long Run 

 

In the existing literature, Jha (2013) finds that the increased inclusiveness through trade 

may lower the probability of cross-ethnic conflicts even after two centuries, echoing 

Montesquieu’s comment (1748) that “Commerce is a cure for the most destructive 

prejudices; …and whenever there is commerce; and wherever there is commerce, there 

the ways of men are gentle.” Though the historical records in our analysis do not allow 

us to compare the degree of inclusiveness before and after the trade policies, we are 

able to illustrate the long-term impact of the trading policies on inclusiveness in current 

days. The indicator for measuring inclusiveness comes from the results of the Chinese 

General Social Survey (CGSS), which is the earliest nationwide, comprehensive 

academic survey in China. The questionnaire in 2012 recorded the residents' cultural 

inclusiveness in each region, which we use as a retrospective measure of the Ming 

dynasty. As the CGSS survey currently publishes data at the provincial level, we 

construct a provincial cross-section variable, which takes the value of one if and only 

if some regions in the province were covered in the Tea-Horse trades. The key 

explanatory variable is whether the tea-horse exchange policy covers the dummy in the 

province.17 The estimated results are shown in Column 5 of Table 7. The results show 

that provinces that have been covered by the Tea-Horse trades are more inclusive than 

other provinces. On average, the Tea-Horse trades have increased the inclusiveness by 

0.148 units – a 4.6% increase towards the sample mean – in the long run. 

 

                                                   
17 Specifically, 11 provinces were impacted, i.e., Gansu, Shaanxi, Sichuan, Yunnan, Guangxi, Xinjiang, Inner 

Mongolia, Ningxia, Guizhou, Chongqing, and Qinghai. 


