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Abstract: How do external threats on state sovereignty benefit local development? In this 

paper, we look at Thailand’s railroad projects in the late-19th and early 20th centuries as an 

example of a state’s strategic response to colonial encroachment. By transporting government 

officials and establishing a permanent administrative presence, the railways served to ensure 

Thailand’s sovereignty over peripheral regions and bring them under direct governance. These 

regions, long considered economically unviable and disconnected from Bangkok, gained rail 

access due to their strategic importance and in turn witnessed urbanization and increased 

agricultural production.  
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Introduction 

Studies on historical state-building and economic development have long emphasized 

sovereignty threat as an important impetus for overall state capacity expansion and subsequent 

economic growth (Tilly, 1990; Dincecco, 2015; Doner, Ritchie and Slater, 2005). However, 

the positive impact of sovereignty threat on the state may be neither systematic nor widespread. 

The local benefits obtained from state capacity increases and subsequent development instead 

would likely vary depending on the level of perceived threat and the reach of state-led 

initiatives to maintain sovereignty. In order to assess how threat-induced increases in state 

capacity leads to diverging local development outcomes, we present the case of Siam in the 

19th century, a crucial period in history during which many states faced colonial threats as 

Western powers rapidly expanded their imperialist pursuits across various parts of the world.  

In the case of Siam (presently Thailand), French and British colonial ambitions prompted King 

Chulalongkorn and his government to pursue several strategies to maintain Siam’s sovereignty 

and gain territorial control over the peripheral reaches of the kingdom. We discuss how Siam’s 

early railways became a key initiative taken by the government in order to thwart British and 

French territorial ambitions in the late-19th and early 20th centuries. We investigate how these 

“political railroads” in Siam – deemed as inefficient and costly relative to other development 

projects such as irrigation canals – contributed to local development in the peripheries of 

northern and northeastern Thailand, while serving the goal of maintaining the kingdom’s 

sovereignty. We discuss both the strategic and distributive development effects of railway 

construction in the Siamese context, and present empirical results to support our claim. 

As the only Southeast Asian kingdom under Western colonial threat that maintained its 

independence, Siam provides an apt case study in which the introduction of new transportation 

infrastructure helped the kingdom to maintain sovereignty while also contributing to local 

development.1 In the 1880s, the British and French proposed to build railways connecting their 

respective holdings in Burma and Indochina to China. The proposed routes extended into 

                                                 

1 Related works from the historical institutions literature tend to focus on different institutional legacies of direct 

colonialism and settlement rather than those that are under threat but not colonized (Acemoglu and Robinson, 

2013; Hariri, 2012). 
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Siamese territories in the east, northeast, and west that were under tenuous control by Bangkok. 

These British and French plans were summarily rejected by Siam, even if they made economic 

sense. The main concern was that the British and/or French would gain firm control over these 

peripheral areas and the railways would in turn facilitate further appropriation of lands by the 

colonial powers (Kakizaki, 2012, p. 84). The insistence of the British and French to build 

railways through areas under Siamese control was a major factor that pushed Siam to plan and 

build its own railways (Kakizaki, 2012). In order to achieve direct governance of strategic areas 

outside the immediate vicinity of Bangkok, the government decided to invest in a railway 

network to move people and information more efficiently across its territory (Kakizaki, 2012, 

chapter 4).   

Unlike the clear strategic and political importance of Siam’s early railways in the northern and 

northeastern regions, the economic value of the railways has largely been in question by both 

contemporary commentators and economic historians alike. In terms of large-scale 

infrastructure investment, railroads were perceived as a suboptimal choice from an economic 

perspective, especially relative to the expansion of the irrigation canal network in the Central 

Plain (Van der Heide, 1906; Feeny, 1982; Ingram, 1971).2 Ultimately, however, the 

government decided to devote its limited resources to build the railway network rather than 

extend the canal network. These railways met political aims, such as facilitating the movement 

of civil servants from Bangkok taking up positions in the newly centralized administration in 

peripheral provinces (Potjanalawan 2016) and aiding the movement of defense forces and 

provisions to peripheral areas under threat (Kakizaki, 2012, p. 84). 

In this paper, we show that Siam’s “political railroads” led to urbanization and expansion of 

agricultural production in peripheral areas that had been previously overlooked by Bangkok 

and suffered from inferior transportation options. Subsequent economic development in Siam’s 

north and northeast was largely a consequence of Siam’s state consolidation efforts to maintain 

                                                 

2 Kakizaki (2005) on the other hand argues that the opening of the northern and northeastern lines in particular 

resulted in more rice production and commodity flows. Contrary to earlier views that the railways were not 

important for transporting rice, official statistics do indicate that paddy and processed rice made up a large 

proportion of overall freight carried on the northern and northeastern lines up through World War II (See 

Appendix Figure 1A). 
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sovereignty rather than a concerted effort to develop economic viability in the peripheries.3 

The government’s budget limitations meant that strategic railways were built at the expense of 

other types of infrastructure, leading to localized benefits for areas in close proximity to rail 

lines. 

The lessons from the Siam case contribute to works suggesting that large infrastructure 

projects, such as railways, roads, and canals, tend to have positive impacts on various local and 

national economic outcomes. In theory, the development of transportation networks increases 

market access and reduces the cost of transporting goods and people. Donaldson (2018), for 

example, finds that in the case of colonial India, areas that gained direct access to railways 

during the colonial period saw decreased trade costs, which in turn led to increased 

interregional and international trade. Bogart and Chaudhary (2013) also find that the colonial 

railways in India led to increased total factor productivity between 1874 and 1912, and this can 

be largely explained by the complementarity between railways and industrial development. 

Tang (2014) shows that the development of the rail system in Japan led to industrial 

development and agglomeration economies along the newly built rail lines. Berger and Enflo 

(2017) show that in 19th-century Sweden, areas with railways built by the government due to 

military concerns saw more rapid population growth. Similarly, Jedwab, Kerby, and Moradi 

(2017) show that the colonial railways built by the British in Kenya for strategic purposes 

spurred the establishment of new cities that have persisted to today despite the departure of 

European and Asian settlers and the decline of the railways. In the case of the United States, 

counties that gained better market access due to the expansion of the rail network led to 

increased agricultural land values (Donaldson and Hornbeck, 2016). Atack and Margo (2011) 

further show that about one quarter of the increase in farmland in the American Midwest can 

be attributed to the building of the railways in the 19th century.  

In this paper, we similarly evaluate the impact of railways on various development outcomes, 

particularly population and agricultural activity. Rather than looking at the entire rail system 

                                                 

3 Paik and Vechbanyongratana (2019) describe the long-term impact of Western colonial threat and Siam’s 

centralization effort in more detail, showing that the regions that became centralized earlier continue to enjoy 

higher levels of development today. 
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built in Thailand, however, our main interest lies specifically on the early railways built for 

strategic purpose in the northern and northeastern regions. Again the nature of these railways 

differs from the usual context, in that external colonial threats and limited government funds, 

not commercial interest, mainly determined the location and expansion of the railways. With 

this in mind, we explore how variation in the intensity of the treatment (distance to railroad) 

may still explain the local development outcomes in the peripheries. We find that like other 

railway cases, the benefits of the “political railways” were also positive, although they 

remained relatively localized and benefitted primarily peripheral areas within close proximity 

to the rail lines.4 

Historical Background 

Reform under Colonial Pressure 

Up until the end of the 19th century, the governance system prevalent in much of Southeast 

Asia, including Siam, was one of indirect control over and tributary relationships with areas 

far from a kingdom’s administrative center in Bangkok. Even up to the second half of the 19th 

century, Siam maintained tributary relationships with several distant kingdoms and 

principalities that came under Bangkok’s influence at the end of the 18th century. The 

decentralized governance system meant that smaller kingdoms in the periphery of Siam’s 

influence were at risk of appropriation by the colonial French and British administrations. In 

fact, the French and British progressively annexed land in Southeast Asia on the edges of 

Siam’s influence, including areas in present-day Myanmar, Malaysia, Vietnam, Laos, and 

Cambodia.  

                                                 

4 This is not to argue that railways did not have any direct effect at the national level, especially Bangkok. While 

our primary interest is on the effect of railways on the peripheries, it is easy to see how the captial city would have 

benefited the most from the railway connections. The railways increased rice exports and thus revenue for the 

central government as all the lines connected Bangkok to the peripheries. Ingram (1971 p. 47) for example notes 

“regions outside the center” began to contribute “increasing quantities of the total rice exports” of the kingdom, 

and that “railways constructed to the North and Northeast have facilitated the delivery of rice in Bangkok, and the 

extension of cultivation in these regions has enabled them to become rice exporters along with the Center.” It 

would thus mean that in addition to the local areas proximate to the rails, the revenue from increased exports 

accrued to businesses and the central government in Bangkok. 



 6 

French and British colonial ambitions and progressive colonization of peripheral territories 

under Siam’s influence led King Chulalongkorn to pursue several strategies to thwart further 

annexations. He pursued diplomatic avenues to maintain its status as a buffer state between 

French and British holdings in Southeast Asia (Jeshurun, 1970); established territorial borders 

consistent with Western concepts of sovereignty and the nation-state (Winichakul, 1994); and 

adopted several Western institutions (for example, the Torrens system of land administration 

based on cadastral survey) to gain legitimacy in the eyes of international actors (Larsson, 2012). 

Possibly the most effective defense against colonial encroachment was the centralization of 

Siam’s government and the integration of peripheral tributary polities into a centralized 

governance system. 

Siam, however, faced many challenges in its bid to centralize the government. Along with 

resistance to centralization by hereditary leaders (Bunnag, 1977; Walker, 2014), transportation 

to and communication with the peripheries posed a large practical problem to directly 

governing outside Siam’s Central Plain (Kakizaki, 2012). Sending people and supplies to 

places that lacked canals or coastlines was exceedingly difficult, especially in the northern and 

northeastern reaches of the kingdom. While waterways (canals and rivers) were the main forms 

of transportation in Siam throughout the 19th century, they were only navigable most of the 

year in the central region and not navigable at all during the dry season in the north and 

northeast. Regions with high mountainous terrain in particular had neither navigable waterways 

nor well-established roads allowing access to the rest of the country. The time-distances in 

Appendix Figure 2A demonstrate the difficulties of travel from Bangkok to distant 

principalities (mueang) in the north and northeast at the end of the 19th century. Figure 2A 

indicates that travel to larger towns in the north took upwards of two months, much of it over 

land under man and animal power (Kakizaki, 2005, pp. 156-7). The inability of the government 

to effectively directly govern distant principalities in addition to the need for better intelligence 

on French and British activities in the peripheries led to the decision to establish a railway 

network in Siam. 

Siam’s “Political Railways” 

The three earliest major routes that the government chose to pursue in the 1890s include routes 

to the northeast to Khorat, north to Chiangmai, and south to the border with British Malaya. 

While built around the same period, the northeastern and northern routes in particular were 

planned for strategic purposes, aimed at facilitating the centralization of Siam’s administration, 
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strengthening its control over the periphery, and maintaining territorial integrity. The 

government did consider several proposed routes that would have made economic sense, 

connecting Siam's natural resources (i.e. teak, tin, etc.) and agricultural output (rice in 

particular) not only to Bangkok, but also to other centers of trade, such as Saigon, Singapore, 

and Moulmein (Whyte, 2010; Kakizaki, 2012). At the same time, although the newly organized 

Royal Railway Department had multiple rail line proposals and two complete railway surveys 

to the north and the northeast in hand, the government chose to pursue the northeastern route 

to the Khorat Plateau first, terminating, not coincidentally, in the first centralized 

administrative region of Nakhon Ratchasima. According to Whyte (2010, p. 12), this decision 

was made for two reasons: 1) to effectively extend Bangkok's reach towards areas under French 

threat and 2) to bring the Khorat Plataeu, which was one of the most difficult areas in Siam to 

reach by traditional overland modes of transport, into direct communication with Bangkok. 

The routes not only terminated in strategically important places, the route itself was carefully 

considered. For example, Kakizaki (2005, p. 84) notes that the government opted to route the 

northern line through Phichai (in Uttaradit province) rather than the important teak town of Tak 

to accomplish connecting Siam internally north to south without antagonizing the British. 

Concern over annexation of peripheral areas is why the early railways did not extend initially 

to the northeastern tributary states or the economically important city of Battambang in present-

day Cambodia (Kakizaki, 2012, pp. 24-25). In other words, the first railway routes selected by 

Siam’s government went out far enough to ensure Bangkok’s consolidation of power in outer 

lying provinces and the ability to communicate and send human resources quickly to the 

frontier, but not far enough for the rails to be used strategically by France and Britain to 

facilitate the annexation of additional areas under Siam’s influence. 

The importance of the early railways in facilitating the implementation of the centralized 

government administration was recognized early on. W. A. Graham, a former administrator 

and advisor to the Siamese government, notes that the economic returns to railway investments 

were still in question, but “[f]or purposes of administration the value of the railways cannot be 

overrated and, in fact, the present system of rural Government could hardly exist without them” 

(Graham, 1924, pp. 152-3). In support of this point, a recent study by Potjanalawan (2016) 

found that a notable impact of opening the railway line in the northern town of Lampang was 

the facilitation of the movement of civil servants originating from Bangkok and other provinces 

to take up posts within the new centralized administration in Lampang and adjacent Phrae and 
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Nan provinces. Furthermore, Graham notes that areas that did not have rail infrastructure and 

remained difficult to reach both physically and administratively “received nothing at all in the 

way of social, economic or administrative benefit from the State” (Graham, 1924, p. 124). 

Transportation Infrastructure Investment Constraints 

Figure 1 depicts the expansion of the railway network between 1897 and 1995, with 1941 

marking a clear shift in railway planning from strategic to economic. We observe that the early 

railway plans originating between the 1880s and 1906 were drafted to facilitate Siam’s 

centralization and guided network expansion up until 1941, when a new masterplan was 

introduced taking into consideration economic viability of additional infrastructure 

development. However, after the initial phase of railway construction between 1897 and 1941 

there was relatively little additional expansion of the system even though large portions of the 

country remained effectively unconnected.  

Why did the expansion of the railroad network slow significantly after the three main lines to 

the northeast, north, and south were (nearly) completed? Railway investment was expensive. 

Spending on railway construction comprised around 10 percent of government expenditures 

between 1897 and 1920 (Bureau of General Statistics, 1933). With the exception of loans taken 

out in 1905, 1907, and 1909 for the specific purpose of building the early railroads, to a large 

extent, Siam avoided foreign loans to finance infrastructure projects and maintained a balanced 

budget policy through the mid-1950s out of a desire to remain free of Western interference 

(Ingram, 1971, pp. 189-190, 299). At the same time, Siam’s capacity to raise revenues through 

taxation was constrained on two fronts. First, Siam’s decentralized traditional governance 

system still in existence in the 1890s meant that the Bangkok government did not tax the 

peripheries directly. Hereditary leaders taxed their own populace and often did not forward the 

required share of taxes to Bangkok (Bunnag, 1977). Second, Bangkok could not raise 

significant funds from both internal and external trade because provisions in the 1855 Bowring 

Treaty with Britain limited import duties to 3 percent and exports could only be taxed once 

(i.e. inland tax, transit duty, or export duty) (Ingram, 1971). The Bowring Treaty became a 

template for subsequent treaties with other external trade partners, effectively closing off trade 

as a lucrative source of government revenues.  

Constraints on government spending resulted in the slowing of rail infrastructure expansion 

after the 1920s, which meant that regions excluded from the early railways plans would largely 
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remain without basic transportation infrastructure through the 1950s. Only by the 1960s did 

the country see the beginning of large-scale investments in roads and highways, particularly in 

areas of the northeast where early railways did not extend. Investments in paved roads outside 

the central region picked up in the 1960s and accelerated significantly in the 1970s (Kakizaki, 

2012). The development of Thailand’s highway system managed to fill in the gaps left by the 

incomplete railway network and connected these initially neglected areas with the rest of the 

country.  

Empirical Approach and Results 

We estimate the impact of rail infrastructure built during the colonial period on various 

economic outcomes in 1947. Our analysis focuses on the northern and northeastern rail lines 

in particular. The construction of these two lines was clearly motivated by political rather than 

economic aims during the colonial period, and the route locations were determined in part by 

areas of British and French presence (Whyte, 2010; Kakizaki, 2012).5 The benchmark year of 

1947 is chosen because it comes shortly after the promulgation of a new master railway plan 

in 1941, which marked the end of railway expansion based on older plans that can be traced 

directly back to the colonial period. This is also the earliest year for which district-level census 

data are available for Thailand.6 The outcome variables used in the estimations include 

population density, proportion of land used for rice cultivation, and proportion of land used for 

                                                 

5 We exclude the southern rail line because, unlike the north and northeast, the southern region was already 

accessible to Bangkok by sea route. The railways did not facilitate state-making in the south in the same way as 

they did in the north and northeast. In fact, construction of the southern line was postponed in favor of completing 

the northern line in the wake of rebellions in Phrae in 1902 (Kakizaki, 2005, pp. 103-104). Furthermore, there 

remains little variation in rail access across different districts in the south given its long, narrow geography. 
6 Districts in our paper refer to an administrative division called an “amphoe.” We choose all districts located in 

the northern and northeastern provinces, as well as the central provinces located north of Bangkok (Ayutthaya, 

Ang Thong, Lop Buri, Sing Buri, Chai Nat, and Saraburi). Western, Eastern, and Southern regions are excluded 

along with Central region provinces to the south of Bangkok since they are not “treated” with the construction of 

the northern and northeastern strategic rail lines. In the main analysis, the unit of observation is the district using 

1947 administrative boundaries. The supplementary analysis uses 1966 data and administrative boundaries. The 

analysis from 1947 includes 221 districts, while the 1966 analysis has 312 districts. The disparity is due to many 

districts being split into one or more smaller ones between 1947 and 1966. 
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garden crop cultivation at the district level. The first outcome variable, population density, is a 

proxy for urbanization. The next outcome, proportion of land cultivated as rice paddies, 

captures the impact of railways on integrating parts of the north and northeast into the 

international trade economy. Given that rice was Thailand’s main export crop throughout the 

20th century, expansion of rice cultivation in areas in close proximity to the railways is 

consistent with the railways facilitating integration of the north and northeast into the world 

market. Finally, the proportion of land used for garden crops (i.e. perishable vegetable crops) 

were grown for local consumption and intraregional trade. The expansion of cultivation of 

these locally consumed perishable crops would be consistent with the railways facilitating both 

population growth and intraregional trade.7  

We run the following baseline OLS specification: 

𝑦𝑦 = 𝛽𝛽0 + 𝛽𝛽1𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷2𝑅𝑅𝑅𝑅𝐷𝐷𝑅𝑅 + 𝑋𝑋′𝛾𝛾 + 𝛿𝛿 + 𝜖𝜖     (1) 

The outcome variables, y, are: the natural log of district-level population density; the natural 

log of the proportion of district land cultivated in rice; and the natural log of proportion of 

district land cultivated in garden crops in 1947. The variable Dist2Rail is the distance in 

kilometers from a district border to the nearest rail line. Given the underdeveloped state of 

Thailand’s transportation network and few existing connections with the railways in the first 

half of the 20th century, we expect that the impact of the railways will attenuate with distance 

from rail access points. Since we hypothesize that railway access is positively correlated with 

economic outcomes, we expect the sign of the coefficient on the Dist2Rail variable to be 

negative for every outcome. We also include vector X, a set of district-level geographic controls 

(longitude, latitude, agricultural suitability, mean elevation (m), standard deviation of 

elevation, distance to nearest river (km), distance to Bangkok (km), and an indicator for the 

provincial administrative center), to capture the development potential of a district based on its 

exogenous geographic characteristics. Finally, 𝛿𝛿 is a set of provincial fixed effects. 

Since the year 1947 is the first for which data at the district (amphoe) level are available, we 

are unable to analyze trends before and after railway construction. Relying on relevant 

                                                 

7 In Appendix Table A1 we provide both the data sources and summary statistics. 
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historical documents, we instead construct an instrument for the railways that help us to 

establish and test our causal argument. Specifically, we employ an approach similar to other 

works (Jedwab, Kerby, & Moradi, 2017; Berger and Enflo, 2017; Atack, Bateman, Haines, and 

Margo, 2010) that use the distance to the nearest straight line connecting strategic centers as 

an instrument for access to railways.  

Siam sought to centralize and bring under direct control the northern region (left of Bangkok) 

and northeastern region (right of Bangkok). The northern region, containing Chiang Mai and 

Phichai (Uttaradit), was under the threat of encroachment by the British, while the northeastern 

region, including Khorat (Nakhon Ratchasima), Nong Khai, and Ubon Ratchathani was under 

French threat. In the northern region, Chiang Mai was the strategic center in the outermost 

periphery (Bunnag, 1977).  Kakizaki (2005) provides historical evidence that the government 

made a deliberate strategic decision for the railway to pass through Phichai in Uttaradit 

province to avoid encroachment by the British who had a large presence in territories further 

west.  

In the northeastern region, there are three strategic cities that are discussed in the historical 

record. Khorat in Nakhon Ratchasima province was of utmost strategic importance because 1) 

it was already under some degree of control by Bangkok, 2) was a gateway to population 

centers on the Khorat Plateau, and 3) provided quicker access to frontier areas under threat by 

the French. Officials also argued that rail access to Nong Khai was needed because as an area 

distant from Bangkok and difficult to reach over land, Bangkok struggled to suppress rebellions 

and other unrest in the area, such as the Ho rebellions in the 1870s and 1880s (Kakizaki, 2005, 

p. 89). Finally, although Ubon Ratchathani is a major terminus in the 1906 railway plan, the 

government was slow to complete this extension because of ongoing French threats just beyond 

the city. There was concern among government officials that the French would use the line to 

their own advantage and take over Bangkok (Kakizaki, 2005, p. 84). The government only 

commenced construction of the Ubon Ratchathani line in 1920 when the northern and southern 

lines were nearing completion and French threat of annexing the northeast had declined 

(Whyte, 2010, p. 57).  
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The resulting straight lines connecting all the strategic centers to Bangkok are illustrated in 

Figure 2.8 In mapping the centralization effort that Siam sought via railways, we exclude cross-

regional lines. Our instrument is based solely on the lines that represent Siam’s response to 

colonial threats and not commercial interests. Cross-regional lines connecting Phichai to 

Khorat, for example, would not serve the purpose of directly sending troops and administrative 

officials from Bangkok to the regions at risk of encroachment. Other cross-regional lines, such 

as ones connecting Chiang Mai to Ubon Ratchathani, Chiang Mai to Nong Khai, or Phichai to 

Nong Khai would not be considered as viable since they cross over Lao territory. Keeping the 

number of lines to a minimum also helps us to avoid the possibility of an ‘overfitting’ problem, 

since more lines would generally mean that districts’ proximity to the lines would become 

closer, such that those further away from a line would, at the same time, be closer to another, 

making a proximity comparison difficult. 

In addition, our straight-line approach intentionally does not consider any economic or 

geographic features between strategic centers in order to satisfy the exclusion restriction 

requirement. Furthermore, the distance to the line can be considered an excludable instrument 

for the distance to the railroads because it is uncorrelated with other forms of pre-existing 

transportation infrastructure. Before the railways were built, rivers were the main transport 

routes in Siam. As seen in Figure 2 (rivers in blue), the straight lines tend to cut across the 

major rivers rather than follow along them. This is especially evident in the lines connecting 

Phichai and Chiang Mai, and Khorat and Nong Khai.9 Finally, one may be concerned that any 

observables that influence the location selection of the five strategic centers may in turn drive 

our results.  We check that our IV results go through after dropping the five districts containing 

the strategic centers of Chiang Mai, Phichai, Khorat, Nong Khai, and Ubon Ratchathani.  

                                                 

8 In drawing these lines, we primarily consider the shortest total distance that connects all the points in each 

region. This means that, for example, we do not consider an alternative line connecting Nong Khai and Ubon 

Ratchathani in the Northeastern region, since this line (355 Km) is longer than the line between Nakhon 

Ratchasima and Nong Khai (325 Km) or one between Nakhon Ratchasima and Ubon Ratchathani (296 Km). 

Based on the shortest total distance approach, Nakhon Ratchasima becomes the center in the region that connects 

the other two strategic centers (Nong Khai and Ubon Ratchathani) to Bangkok. 
9 We also include distance to the nearest river as a standard geographic control variable in our regressions.  
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Table 1 presents the OLS results for the 1947 district population density, rice cultivation, and 

garden crop cultivation outcomes. First, Columns 1 to 4 in Table 1 report OLS estimates on 

the impact of rail access on the natural log of district population density. The coefficient 

estimates in both columns indicate that a 10 kilometer increase in distance away from the 

nearest railway reduces population density by 5 percent under the fully controlled specification 

(Column 4). Columns 5 to 8 repeat the same exercise for a different dependent variable, the 

natural log of the proportion of land planted with rice in each district. The results from this 

analysis are similar to the results for population density: an increase in a district’s distance 

from a rail line by 10 kilometers is associated with around 7 percent lower proportion of land 

used for cultivating rice under the fully controlled specification (Column 8). The results are 

consistent with Kakizaki’s (2005) observation that the opening of the railways resulted in 

increased rice cultivation and trade along the newly established railways.  

The third outcome for 1947 is the proportion of land used for garden crop cultivation at the 

district level. Because of its perishable nature, vegetable crops were traded in domestic markets 

and not exported abroad. The advent of the railways potentially provided a means to quickly 

transport perishable goods to markets along the rail lines. The results in Table 1 Columns 9 to 

12 show a strong relationship between railway access and vegetable cultivation, with districts 

further off the railways by 10 kilometers having on average a 12 percent reduction in the 

proportion of land used for garden crop cultivation under the fully controlled specification 

(Column 12). Given that garden crops are generally consumed locally, it is possible that the 

increased garden crop cultivation near the railways is a function of larger populations that are 

also located near the railways. While this may provide part of the explanation for the positive 

correlation between railway access and perishable crop cultivation, statistics on railway freight 

from 1917 to 1934 suggest that garden produce was increasingly transported by train. Garden 

produce freight transported on the northern and northeastern lines increased from 2,590 tons in 

1917 to 22,130 tons in 1934, with much of the produce originating at and destined to smaller 

stations rather than Bangkok and major junctions (Department of General Statistics, Ministry 

of Finance 1922; Division of the Central Service of Statistics 1937). Thus, the rail impact on 

perishable produce cultivation is likely due in part to better access to regional markets through 

the rail lines. 

Table 2 presents the corresponding set of IV results with all reported specifications including 

a full set of geographic controls and provincial fixed effects. We find that the IV estimates for 
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the main variable of interest (distance to nearest rail) are similar in magnitude to the OLS 

results. Column 4 in Table 2 also reports the first-stage regression result, which confirms a 

strong and statistically significant correlation between our IV variable (distance to the nearest 

straight lines connecting major strategic centers) and the distance to the nearest rail line.  

The analysis above includes all districts in the north and northeast. Although the routes of the 

rail lines were largely determined to meet political aims, the rail lines still passed through major 

regional population and administrative centers (i.e. the amphoe muang districts). Since we are 

concerned that the central districts may drive the results, we exclude these districts from the 

analysis to see if the results still hold. Columns 1, 4, and 7 in Table 3 report results for a 

specification that excludes provincial administrative centers. Regardless of whether the central 

districts are included or excluded, we find similar results where districts away from the rail 

lines have lower population density and less area under rice and vegetable cultivation. 

Next, considering that the impact of distance from the rail line may be nonlinear, we 

additionally run the following specification with alternative measures of railway access: 

𝑦𝑦 = 𝛽𝛽0 + 𝛽𝛽12𝐷𝐷𝑅𝑅𝑦𝑦𝐷𝐷 + 𝛽𝛽23𝐷𝐷𝑅𝑅𝑦𝑦𝐷𝐷 + 𝑋𝑋′𝛾𝛾 + 𝛿𝛿 + 𝜖𝜖     (3) 

The variables 2Days and 3Days are indicator variables for districts located between 20 to 40 

kilometers (one to two days overland travel distance) and more than 40 kilometers from railway 

access points (more than two days overland travel distance), respectively. The excluded 

category is districts located within 20 kilometers from either the northern line or the 

northeastern line, i.e. located within one day of overland travel distance. These distance cutoffs 

are from Kakizaki (2005), who argues that a day’s worth of travel in absence of railways would 

have covered approximately 20 kilometers over land. Given the lack of road infrastructure, 

especially in the early period, it is expected that economic impacts of the railways are most 

pronounced within a few kilometers of the stations. 

The results for the non-linear specification are reported in Columns 2, 5, and 8 of Table 2. For 

the outcome variable district population density, the coefficient (Column 2) on the indicator 

for one to two days travel distance (20-40 kilometers) from the nearest rail line is -0.304. This 

means that these districts have on average 26 percent lower population density than those 

within one day travel distance (20 kilometers) from the railway. Districts located more than 
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two days travel distance (40 kilometers) from the rail line have 45 percent lower population. 

These results are consistent with the early railways attracting economic opportunities and 

urbanization, but at the same time indicates that the economic benefits of the railways were 

fairly localized. Similarly, the results in Columns (5) and (8) show that the amount of land 

devoted to rice and garden crops drop by about 27 and 46 percent, respectively, for districts 

within one to two days travel distance from the nearest rail line, compared to those within one-

day of travel from the rail line. Districts that are located more than two days travel distance 

away also have land cultivated for rice and garden crops drop by 51 and 82 percent, 

respectively. 

In addition to railways access, one may be concerned that differences in the length of treatment 

(i.e. gaining railway access in 1897 versus 1941, for example) might matter. In Columns 3, 6, 

and 9, we include an “exposure to railway” variable. This variable is defined as the number of 

years from 1897 up until 1942 that a given district had access to a railway within one day’s 

travel distance from its border.10 According to our estimates, an early exposure to rail access 

by a decade is associated with increases in population density by 13 percent, as well as 

increases in the proportion of land cultivated for rice and garden crops by 10 and 17 percent, 

respectively. Accounting for how long a district was exposed to railway access, we also find 

that the coefficient estimates on the distance-to-rail variable remain consistent with our 

baseline regressions across different development indicators.11 

Next, although the historical narrative strongly suggests that the early rail lines were planned 

for political and not economic purposes, we are still concerned that the routes may have been 

systematically chosen based on unobservable characteristics correlated to economic outcomes. 

To alleviate this concern, we run placebo tests based on planned but not completed rail lines 

similar to Donaldson (2018). The Thai government proposed additional lines in 1941 to better 

                                                 

10 This means that our exposure variable takes values between zero for districts that never gained railway access 

even by the end of 1941, and 45 (years) for those that gained railway access from the very beginning in 1897. 
11 In addition to length of exposure, difference in treatment intensity may come from variation in usage. While 

we find that every district with direct rail access also had at least one station, any additional variation in usage 

may be captured by identifying major junction points. When we drop districts that contain strategic centers from 

the analysis (evey junction point was a strategic center; see Figure 2), our results remain substantively the same. 
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connect the north and northeast to Bangkok, as well as to connect Siam with neighboring 

countries (Kakizaki, 2012). However, due to budget constraints and the onset of World War II, 

the lines were never completed. The completed and planned lines as of 1941 are illustrated in 

Figure 3.12 We run the regression specification given in Equation (1), but add controls for the 

distance to two of the government’s proposed but never built lines from the 1941 plan. Non-

significant coefficient estimates on the planned lines would suggest that there are no systematic 

unobservable factors driving the placement of railways that could also be driving our main 

results. 

For all three outcomes reported in Columns 1, 3, and 5 in Table 4, the coefficients on the 

distance variable for the planned Chiang Saen route are not statistically significant. The 

coefficients on distance from the planned Paklai line reported in Columns 2, 4, and 6 are also 

not statistically significant. With these additional controls, the sign and magnitude of the 

railway access variable remains robust. Overall, the placebo tests support our claim that the 

positive development benefits accrued to districts located on the rail line are due to the presence 

of the railway and not some other unobservable factors. 

Finally, we test whether this positive association between the railways and economic outcomes 

persists after 1947. In Table A2 of the Appendix, we present results for 1966, nearly two 

decades after the end of railway construction for strategic purposes. While the 1966 Statistical 

Yearbooks only provide data on population and the area within a district that was harvested in 

rice, we specifically choose this year as a benchmark because it is during a period of alternative 

transportation development in the provinces (namely roads and highways), but before the 

government made systematic efforts to promote regional economic development and structural 

transformation of the economy in the 1970s and 1980s.13 We run the same main regressions 

and placebo tests with the 1966 district population density and proportion of district land 

harvested in rice as the dependent variables. The results for population and rice harvest in 1966 

                                                 

12 Although there are four railway lines included in the 1941 plan that largely remained unbuilt, we use only the 

unbuilt Paklai and Chiang Saen lines for the placebo tests. This is because these two lines cut through areas 

without existing railways rather than being designed to connect existing rail lines, and hence were already 

“treated” for much of the planned routes. 
13 Garden crop cultivation statistics are not reported in the 1966 Statistical Yearbooks. 
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reported in Table A2 show similar results to what was found for 1947, suggesting that 

urbanization and rice cultivation as a result of rail construction is persistent. The placebo tests 

reported in columns 5 to 8 in Table A2 also show that the coefficients on the distance to planned 

but unbuilt rail lines are not statistically significant. Again, these tests suggest that the negative 

impact of distance from the rail lines on both population and rice are likely not driven by 

unobservable characteristics driving both railway placement and economic outcomes.  

Conclusion 

Historical state-building in Thailand and more broadly Southeast Asia comprised polities that 

were highly decentralized in nature, with peripheries pledging allegiance and wartime support 

without the core seeking to directly govern those communities. This traditional Southeast Asian 

statecraft eventually evolved into modern states as we know today with fixed geographic state 

borders under the Western colonial threat in the nineteenth century. It illustrates how polities 

outside of Europe operated historically and became shaped by external threats, adding to the 

well-established state-building literature based largely on Europe.  

The substantive results that we derive in this paper reinforce the scholarship that emphasizes 

the importance of threat-induced institutional reforms in pre-modern states. In particular, Siam 

built its early “political railways” to the north and northeast as a means to achieve centralization 

and defend itself against progressive territorial encroachment by the French and the British 

colonial administrations. While the railways were built for political purposes, this paper shows 

that investments in the early railways in the peripheral regions did result in greater economic 

activity (proxied by population density) and more rice and garden product cultivation in 1947 

due to newly gained railway access. At the same time, the results also suggest that the positive 

benefits of the railways were relatively localized, likely because of the lack of complementary 

transportation infrastructure connecting to the rail lines. The results for 1966 show that the 

earlier positive impacts of the railways on urbanization and rice cultivation are persistent even 

with the introduction of the highway network in the 1950s and 1960s.  

Our study provides complementary micro analysis to Paik and Vechbanyongratana (2019), in 

which the authors argue that the colonial threat in the 19th century led to long-run uneven 

economic development across Thailand. The railway expansion was a key initiative that 

Thailand took to centralize and maintain its sovereignty. In its process, the strategically located 

regions of north and northeastern Thailand witnessed urbanization and agricultural 
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development that persisted via direct rail access, arguably at the expense of other regions. The 

railroad case provides additional insight into how external colonial threats and internal reform 

may have a long-term impact on local economies.  
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Table 1. Impact of Railway Access on Population, Rice Cultivation, and Vegetable Cultivation, 1947 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

  Natural Log Population Density 
Natural Log Proportion of District in Paddy 

(Planted) Natural Log Proportion of District  in Garden Crops 
Distance to Nearest Rail (Kms) -0.010*** -0.009*** -0.005* -0.005* -0.013*** -0.012*** -0.007* -0.007** -0.021*** -0.019*** -0.012** -0.012** 

 (0.003) (0.003) (0.003) (0.003) (0.004) (0.004) (0.003) (0.003) (0.006) (0.006) (0.006) (0.006) 
Amphoe Muang District  0.435*** 0.366*** 0.370***  0.348*** 0.264** 0.281**  0.747*** 0.702*** 0.716*** 

  (0.097) (0.086) (0.087)  (0.133) (0.114) (0.110)  (0.205) (0.201) (0.204) 
longitude   -0.189 -0.489**   -0.351* -0.818***   -0.623 -1.069** 

   (0.176) (0.208)   (0.210) (0.241)   (0.426) (0.495) 
latitude   0.433** -0.284   0.509** -0.595*   0.604* -0.457 

   (0.170) (0.257)   (0.205) (0.317)   (0.359) (0.524) 
Agricultural Suitability   0.073 0.295   -0.117 0.241   -1.770 -1.432 

   (0.413) (0.403)   (0.433) (0.430)   (1.090) (1.078) 
Elevation Mean (m)   -0.003*** -0.003***   -0.004*** -0.004***   -0.004** -0.004** 

   (0.001) (0.001)   (0.001) (0.001)   (0.002) (0.002) 
Elevation Stand. Dev.   -0.002 -0.002   -0.002 -0.002   -0.006* -0.005* 

   (0.002) (0.002)   (0.002) (0.002)   (0.003) (0.003) 
Distance to River (Km)    -0.009**    -0.008    -0.010 

    (0.004)    (0.005)    (0.009) 
Distance to Bangkok (Km)    0.008***    0.013***    0.012** 

    (0.003)    (0.003)    (0.005) 
             

Provincial Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Adj. R-Square 0.487 0.518 0.691 0.706 0.625 0.633 0.772 0.790 0.313 0.343 0.486 0.493 
Obs. 221 221 221 221 221 221 221 221 221 221 221 221 

Notes: *** p<0.01 ** p<0.05 * p<0.1; Robust standard errors in parentheses. 

 

  



 24 

Table 2. Impact of Railway Access on Population, Rice Cultivation, and Vegetable 
Cultivation,  1947 (IV Regressions) 

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

  
ln(Population 

Density) 

ln(Proportion of 
District under 

Paddy 
Cultivation 
(Planted)) 

ln(Proportion of 
District Planted 

in Garden 
Crops) 

First Stage: 
Distance to 
Nearest Rail 

Distance to Nearest Rail (Km) -0.005** -0.008** -0.012**  
 (0.003) (0.003) (0.006)  

Distance to Nearest IV (Km)    0.773*** 
    (0.045) 
     

Provincial Fixed Effects Yes Yes Yes Yes 
Geographic Controls Yes Yes Yes Yes 
Adj. R-Square 0.706 0.790 0.493 0.934 
Obs. 221 221 221 221 

     
Weak IV Test     
Cragg-Donald Wald F-statistic       358.48 

Notes: *** p<0.01 ** p<0.05 * p<0.1; Robust standard errors in parentheses. 



 25 

Table 3. Impact of Railway Access on Population, Rice Cultivation, and Vegetable Cultivation, 1947 (Alternative Specifications) 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

  
Natural Log Population Density Natural Log Proportion of District in 

Paddy (Planted) 
Natural Log Proportion of District  

in Garden Crops 
Distance to Nearest Railway (Km) -0.004*  -0.003 -0.006**  -0.006* -0.011*  -0.010* 

 (0.002)  (0.002) (0.003)  (0.003) (0.006)  (0.006) 
1 to 2 Days Travel Distance from Rail  -0.304**   -0.320**   -0.613**  

  (0.131)   (0.156)   (0.278)  
More than 2 Days Travel Distance from Rail  -0.592***   -0.708***   -1.730***  

  (0.218)   (0.241)   (0.479)  
Number of Years District Within 1 Day of Nearest 
Rail   0.013***   0.010**   0.017* 

   (0.004)   (0.005)   (0.009) 
          

Provincial Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Geographic Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Adj. R-Square 0.676 0.717 0.718 0.790 0.794 0.792 0.479 0.525 0.497 
Obs. 179 221 221 179 221 221 179 221 221 

Notes: *** p<0.01 ** p<0.05 * p<0.1; Robust standard errors in parentheses. 
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Table 4. Placebo Tests, 1947 
  (1) (2) (3) (4) (5) (6) 

  
Natural Log 

Population Density 

Natural Log 
Proportion of 

District in Paddy 
(Planted) 

Natural Log 
Proportion of 

District  in Garden 
Crops 

Distance to Nearest Railway (Km) -0.005** -0.004 -0.007** -0.007** -0.014** -0.011* 
 (0.002) (0.002) (0.003) (0.003) (0.006) (0.006) 

Dist to Proposed Chiang Saen Line 
(Km) 0.002  0.004  0.009  

 (0.003)  (0.004)  (0.008)  
       

Dist to Proposed Paklai Line (Km)  -0.003  0.001  -0.005 
  (0.003)  (0.004)  (0.007) 
       

Provincial Fixed Effects Yes Yes Yes Yes Yes Yes 
Geographic Controls Yes Yes Yes Yes Yes Yes 
Adj. R-Square 0.706 0.708 0.790 0.789 0.494 0.491 
Obs. 221 221 221 221 221 221 

Notes: *** p<0.01 ** p<0.05 * p<0.1; Robust standard errors in parentheses. 
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Figures 

Figure 1. Railway Network Expansion, 1897-1995 

 

Source: Compiled from Whyte (2010).  
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Figure 2. Straight Lines Connecting Strategic Centers in Siam 



 29 

Figure 3. Planned and Completed Railways Lines in 1941 

 

Source: Compiled from Whyte (2010) and Kakizaki (2012). 
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Appendix 

Data Sources 

1947: the data are derived from several sources. First, the locations of rail stations in 1941 (our 

benchmark year for the end of colonial rail construction) and timing of rail construction are 

from Whyte (2010). Various railway routes planned but not built by the Thai government are 

identified in Kakizaki (2012). The district-level outcome variables for 1947, including 

population, the number of rai cultivated in rice, and the number of rai cultivated in garden 

crops are collected from the 1947 Thai census reports. We also use a set of district-level 

geographical controls in order to capture the economic potential of a district based on its 

exogenous geographic characteristics: longitude, latitude, area (km2), agricultural suitability, 

mean elevation (m), standard deviation of elevation, distance to nearest river (km), and distance 

to Bangkok (km).  

1966: the 1966 Provincial Statistical Yearbooks only report area of harvested paddy and not 

planted paddy. Also, data on other crops cultivated at the district level are not available for this 

year. District-level population figures and the number of harvested rai of rice for 1966 are 

extracted from the 1966 provincial statistical year books, the first ever provincial-level 

compilation of statistics published by the Thai government. Note that there are 310 districts in 

1966 compared to 221 districts in 1947. The government often split more populated districts 

into two or more districts during the mid-twentieth century. To check for sensitivity of the 

results to the boundary changes, the analysis for 1966 was run based on 1947 district 

boundaries. The results are qualitatively similar regardless of which boundaries are used. 
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Bangkok: Railway Printing House. 
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Kingdom of Siam 1922. Bangkok: Ministry of Finance. 
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Siam B.E. 2476-2477 (1933-1935). Bangkok: Department of Secretary General of the 

Council. 
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Table A1. Summary Statistics 
  1947 1966 Sources 
  mean sd mean sd   
Population Density (People/Km2) 59.282 58.545 89.641 88.562 1947 Census; 1966 Provincial SYB 
Proportion of District under Paddy Cultivation (Planted) 0.239 0.246   1947 Census 
Proportion of District under Paddy Cultivation (Harvested)   0.257 0.285 1966 Provincial SYB 
Proportion of District under Vegetable Cultivation 0.001 0.001   1947 Census 
Distance to Nearest Railway (Km) 30.775 37.420 35.036 39.62 Whyte (2010); MoT 
Distance to nearest IV line (Km) 33.853 41.479 38.018 43.559 Kakizaki (2012); MoT 
Dist to Proposed Paklai Line (Km) 157.897 97.271 165.604 99.491 Kakizaki (2012); Whyte (2010); MoT 
Dist to Proposed Chiang Saen Line (Km) 261.526 161.398 272.374 162.907 Kakizaki (2012); Whyte (2010); MoT 
Within 1 Day Travel Distance of Rail 0.515 0.501 0.468 0.5 Kakizaki (2012); MoT 
1 to 2 Days Travel Distance from Rail 0.189 0.393 0.208 0.407 Kakizaki (2012); MoT 
More than 2 Days Travel Distance from Rail 0.295 0.457 0.324 0.469 Kakizaki (2012); MoT 
Number of Years District Within 1 Day Travel Distance from Rail 14.674 16.843   Kakizaki (2012); MoT 
Amphoe Muang District 0.190 0.393 0.135 0.342 MoT 
Longitude 101.391 1.842 101.475 1.88 MoT 
Latitude 16.507 1.565 16.479 1.554 MoT 
Agricultural Suitability 0.349 0.142 0.339 0.138 Ramankutty et al. (2002) 
Elevation Mean 250.267 223.053 251.9 216.954 MoT 
Elevation STD 102.006 108.400 98.006 105.281 MoT 
Distance to River (Km) 3.584 9.035 5.349 11.041 MoT 
Distance to Bangkok (Km) 350.676 167.237 356.989 166.063 MoT 
Observations 221              312   
Notes: MoT = Ministry of Transport; SYB = Statistical Year Book      
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Table A2. Impact of Railway Access on Population and Rice Harvest, 1966 
  (1) (2) (3) (4) (5) (6) (7) (8) 

 

Natural Log Population 
Density 

Natural Log Proportion 
of District in Paddy 

(Harvested) 

Natural Log Population 
Density 

Natural Log Proportion 
of District in Paddy 

(Harvested) 
  OLS IV OLS IV Placebo Tests 
Distance to Nearest Rail -0.004*** -0.004*** -0.005* -0.006** -0.004** -0.004** -0.005* -0.007** 

 (0.002) (0.002) (0.003) (0.003) (0.002) (0.002) (0.003) (0.003) 
Dist to Proposed Chiang Saen Line 
(Km)     -0.000  0.000  

     (0.002)  (0.003)  
Dist to Proposed Paklai Line (Km)      -0.000  0.004 

      (0.002)  (0.003) 
         

Provincial Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Geographic Controls Yes Yes Yes Yes Yes Yes Yes Yes 
Adj. R-Square 0.807 0.807 0.786 0.786 0.806 0.806 0.786 0.788 
Obs. 312 312 310 310 312 312 310 310 

Notes: *** p<0.01 ** p<0.05 * p<0.1; Robust standard errors in parentheses. 
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Figure 1A. Rail Tonnage North and Northeastern Lines (Metric Tons), 1897-1944 

 

 

Sources: Statistical Year Book of the Kingdom of Siam (1924-25); Statistical Year Book-Siam 

(1935-1937); Statistical Year Book Thailand (1937-1939); Statistical Year Book Thailand 

(1939-1944).  
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Figure 2A. Time-distances from Bangkok in Dry Season for Various Principalities 

(Mueang)  in North and Northeastern Siam, 1890 

 

Source: Compiled from Kakizaki (2005, 156-7). 
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