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This dissertation comprises three chapters that study the interactions of institutions, culture, and

economic outcomes.

In Chapter 1, I ask what happens when a state absorbs a historically stateless, tribal society,

and what the consequences and mechanisms are of such a process. At the turn of the 19th century

the British Empire in the northeastern front of India drew an imperial border that divided a tribal

people into administered versus un-administered regions. Using a spatial regression discontinuity

design (RDD) to study the long-run e”ects of state exposure in the region, I find that the areas

falling within the former British administrative border have higher years of schooling, higher rates

of literacy, and more wealth today. Villages in the formerly administered regions also have better

public goods/services and a smaller agricultural share in the labor force. Using census data I am also

able to study time varying e”ects of this historical state exposure—gaps in literacy rates are very

persistent with little signs of convergence even 70 years after independence in 1947. In uncovering

deeper channels that are potentially driving these results, I find evidence of the emergence of pro-

social traits: those formerly under the British state identify more strongly with non-kin members,

reflecting an expansion of the in-group. This chapter thus contributes to our understanding of the



immediate changes that occur in a society transitioning from tribe to state.

Chapter 2 examines the impacts of a forced urbanization program implemented by the Indian

government on the citizens of Mizoram, a mountainous, tribal state in the country’s northeast.

In response to an insurgent uprising in the 1960s, the government enacted a policy that forcibly

relocated residents from over 500 villages into 103 designated “Grouping Centers” (GCs) to facilitate

surveillance and control, while approximately 110 villages remained ungrouped. O!cial reports

suggest that this policy was also intended to promote economic development within the largely rural

population. Using a historical di”erence-in-di”erences approach between grouped and ungrouped

villages, this study finds that the policy resulted in significant population divergence lasting into

the long run. The analysis further reveals a modest reduction in agricultural employment share in

the GCs, suggesting the possibility of structural transformation even in a highly agrarian, low-state

capacity setting. Upon further investigation, I also find evidence that the institutional capacity of

the GCs predict their ability to absorb the refugees, highlighting the importance of pull factors in

achieving successful urbanization.

In Chapter 3, I show how customary laws around land inheritance can shape spatial growth

and polity size. Looking at two sets of tribes in India’s Manipur state, I find that among the group

practicing a chief-based custom of land inheritance, there is a tendency for villages to fragment

into smaller ones. Sons of chiefs who are not in line to inherit land split up to establish villages of

their own. The consequences of having to build villages from scratch are smaller village size and

fewer public good amenities for the chief-based villages. This chapter therefore highlights the e”ect

culture has on agglomeration and space.

Lastly, Chapter 4 asks if geography in historical contexts can be treated as an endogenous left-

hand-side variable. This paper provides evidence that groups can and do selectively migrate based

on certain pre-existing practices. It examines the historical migration of two language families

from Southern China, the Kra-Dai and Hmong-Mien. Due primarily to Han Chinese expansion,



these groups moved into the Zomia Highlands of Southeast Asia. Despite facing the same pressure,

however, their migration patterns di”ered: the Kra-Dai, traditionally practicing wet-rice cultivation

along river valleys, resettled in flatter areas, while the Hmong-Mien, practicing slash-and-burn

agriculture on hilly slopes, moved to rugged mountains. Furthermore they carried with them

other institutions to the new lands. This chapter thus highlights the possibility of geography being

endogenous in the sense that pre-determined factors at the group-level shape subsequent movements

across time and space.
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Chapter 1

FROM TRIBE TO STATE: A CASE OF NAGALAND

1.1 Introduction

The transition from tribal anarchy, by which I mean the absence of government, to more formal

state structures is one virtually every society has experienced at some point in its past. But the

fact that the vast majority of people today are a part of states is not necessarily a consequence

of endogenous, historical state formation but rather a result of having being absorbed into states,

often by annexation and conquests (Scott (2017); Diamond (1998)). Despite this recurring fact of

societal evolution we know very little of the immediate consequences (as well as mechanisms) of such

a process. A number of influential studies document strong correlations between long-run exposure

to states and economic growth and political stability (Putterman and Weil (2010); Bockstette et al.

(2002)). But what about at the relatively early stages of state exposure?

This paper takes advantage of a natural experiment to get some answers to these questions. In

the late 19th century the British Empire brought under its administration a historically stateless,

tribal population in northeast India. With an intention to ‘pacify’ the warring tribes in the region

the British established what Weber (2004) calls a ‘monopoly of violence within a defined territory.’

A rich set of theories—eg., Bisin and Verdier (2017), Tabellini (2008)—predict that exogenous

shocks to the rules of the game can produce a dynamic interaction between institutions and culture

that over time allows societies to achieve new economic possibilities. In the case of my study region,

over the decades under foreign rule the native peoples came to gradually adopt new, colonially-

constructed identities which, I argue in the paper, expanded the composition of the in-group and

allowed for economic growth that persist to this day.

Nagaland, a small state in north-east India inhabited by a historically stateless, tribal popula-
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tion, has an interesting and rather unique experience of having its western population ruled under

British India and its eastern side left non-administered. A wide set of evidence in the form of

reports, letters, and other documents support strongly a case for a quasi-exogenous nature of the

border drawing. In particular, bureaucratic disagreements between colonial o!cers that resulted

in an arbitrary border serve as my identification strategy.1

Using a regression discontinuity design at the colonial border, I find that those living in regions

formerly administered have today about 1.3 more years of schooling and 25% more wealth than

those in regions formerly un-administered. To address some of the criticisms in the persistence

literature for overlooking the period between treatment in the past and outcomes in the future,

I also study time-varying e”ects of colonial rule using census data going back to 1971. Gaps in

literacy rates remain very persistent with no signs of convergence. Also, gaps in the labor force

start to appear over time as those in the formerly administered regions become less reliant on

agriculture. My results are robust to di”erent bandwidths as well as various specifications of the

RDD polynomial function, including quadratic and cubic polynomials in distance to major cities. In

addition I run placebo checks using other non-historical border rivers in which I find no systematic

di”erences on either side of the border.

I then look into potential channels of persistence. The peoples of this region prior to annexation

were village-based societies, a form of organisation anthropologists term as acephalous. For ad-

ministrative purposes the British named the newly-annexed region the ‘Naga Hills District.’ Over

the decades under formal state administration what appears to have happened is a gradual emer-

gence of new identities. Numerous historical narratives show how starting around the 1920s the

local population begun identifying with this new Naga identity, a group that encompassed distant

people not linked by kinship, as opposed to the pre-colonial period where the clan and the village

comprised the main unit of cooperation and identification. This trait, as evidenced from more

recent surveys, persists well into the present era. Looking at responses from 2008, more than sixty

1Reed (1942) gives a detailed account of annexation and administration of the northeastern region of India.
Chapter 3 deals with the colonial expansion to the area that later came to be called the Naga Hills District.
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years after independence, I find that those formerly administered identify more strongly with the

Naga identity. This, I argue, potentially reflects an increase in the scope of cooperation and/or

more generalized trust (Durante et al. (2021), Tabellini (2008), Becker et al. (2016)).

I also produce a list of narratives supporting a quasi-exogenous nature to the border drawing.

Though initially having taken a resolute non-interference policy towards the native tribes of present-

day northeast India and Burma, the British were ultimately pushed to extend their rule to the

region. The never-ceasing raids by unconquered villages into already annexed regions forced the

British to expand their territory and gradually absorb the many tribes into the empire. In the case

of Nagaland once a wide enough bu”er zone was created in the western region, colonial expansion

stopped. Rivers were used to demarcate the frontiers of the empire. Frequent requests—as time

went on—by ground o!cers to continue marching eastward were vetoed by higher-level o!cials

living thousands of miles away (Reed (1942)).

One important discourse that this paper extends is on the political economy of Zomia, a geo-

graphic area popularized by James C. Scott in his seminal work, The Art of Not Being Governed

(Scott (2009); Van Schendel (2005)). According to Scott, Zomia—the highlands of Southeast Asia

with a population of 100 million—is made up numerous tribes who for two millennia have been

evading states in the valleys. He argues that

“hill peoples are best understood as runaway, fugitive, maroon communities who have, over the

course of two millennia, been fleeing the oppressions of state-making projects in the valleys—slavery,

conscription, taxes, corvée labor, epidemics, and warfare..... Virtually everything about these

people’s livelihoods, social organization, ideologies, and (more controversially) even their largely

oral cultures, can be read as strategic positionings designed to keep the state at arm’s length.”

Scott’s narrative, however, ends around the early-twentieth century when colonial powers, with

their superior weapons and distance-breaking technologies, annexed vast tracts of the highlands into

imperial territory. What happened when the peoples of this region finally got incorporated into

states? Did the “livelihoods, social organization, ideologies” of the tribes evolve in response? A large
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body of work has examined the colonial experience in Africa and the Americas (Michalopoulos and

Papaioannou (2016), Lowes and Montero (2021); Valencia Caicedo (2019); Dell (2010); Bergeron

(2019)). Zomia, however, remains poorly understood. My study explores the consequences of the

colonial (and post-colonial) epoch in this area and suggests counters to Scott’s argument. Another

departure of my study from previous ones focusing on British rule in India, eg., Banerjee and Iyer

(2005); Iyer (2010), is that I analyze the introduction of formal state administration at the extensive

margin.

This study also adds to the growing literature on kinship and development (Ghosh et al. (2023);

Schulz et al. (2019); Henrich (2020); Schulz (2022); Bahrami-Rad et al. (2022)). These studies

focus primarily on the historical Catholic Church and its ban on cousin-marriage as well as policy

interventions in the marriage market. My study di”ers from earlier ones, first, by studying the

policies of a very di”erent type of centralized institution—the colonial British state—but also

suggesting a much more rapid shift and economic evolution than those experienced historically by

European tribes. It also proposes alternate paths societies may take—reinventing identities—in the

cultural evolutionary process.

The third contribution of this paper is to the literature on state expansion. Most quantitative

studies focus on crop appropriability for taxation or resource extraction as precursors to the growth

of states (Mayshar et al. (2022); Dell (2010)). Few have looked at another cause: power projection.

A case in point is the Roman conquest of the many Germanic tribes north of their territory wherein

expansionist policies were crafted around a desire to establish their military and cultural superiority

on the so called barbarians. Similar stories can be found in Chinese state expansion southward.

One of the few studies in this vein is the recent one by Fernández-Villaverde et al. (2020) in which

they run simulations to understand di”erences in state centralization between China and Europe.

Likewise, Lecce et al. (2022) look at how historical experiences can produce di”erences in a society’s

reaction to state annexation.

Lastly, this paper is one that takes seriously the idea that the transition from anarchy to the
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state involves not just economic changes but also the weakening of kinship ties, theories that have

long occupied social scientists (Goody (1983); Macfarlane (1978); Henrich (2020)). It also proposes

that new identities may have to take the place of older ones in order to sustain a new equilibrium.

1.2 Historical context

Figure 1.1: Physical Map of Northeast India.

My study region is the state of Nagaland, a highland state in the northeastern region of India

inhabited by an indigenous people who today collectively identify as Naga. In the terminology of

Van Schendel (2005) and Scott (2009) this region forms the western frontier of the Zomia country.2

Prior to the arrival of the British the highlands of the northeast region (comprising 5 states today, all

2Scott’s narrative on the many stateless societies of Highland Southeast Asia ends with the colonial era, when
state structures were finally able to penetrate deeply among the indigenous peoples.
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formed post-independence) as well as those of Burma, remained by-and-large outside the ambit of

state structures.3 The “hill-valley” dichotomy, expounded by anthropologists like Edmund Leach,

was one of state-based (valley) versus stateless (hill) societies. Whereas the valley states were

hierarchical (ruled by a king and a standing army) the hill regions were self governing at the village

level (led by petty chiefs or village elders). The former kept detailed written accounts of their

existence while the latter remained an oral culture. Relations between and among these two groups

oscillated between trade and warfare. The latter took the form of raids by hill village on hill village

as well as hill village on valley region. Chronicle accounts from the valley states speak of the

constant need of their king and armies to lead punitive expeditions up the hills to either punish

or project their power.4 But such acts had e”ects that were rather temporary, as seen by the fact

that the religion and language of the valley often ended right where the mountains began. In other

words the valley states, with their fairly limited technology, never quite established what Weber

might call ‘a legitimate monopoly of violence over the hill region.’ But this would all change with

the coming of European powers.

Pre-colonial Era

1890

British Rule

1947

State in India

2023

1962

1957

Figure 1.2: Historical timeline. 1947 is the year of independence. In 1957 the eastern and western
regions were administratively unified and named the Naga Hills-Tuensang region. In 1962 they
were granted statehood within the constitution of India.

Initially, though, the British were scarcely interested in governing the hill regions, and were

3A similar story can be said of the many provinces of southwestern China, a rugged region that even the mighty
centralized Chinese state struggled for centuries to bring within their fold.

4See The Ahom Buranjis, The Chronicles of Manipur.
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instead much more keen on annexing the more fertile and centralized valley states. And so they

did. But once the valley regions were brought under Pax Britannica, those from the hills, continuing

in the age-old tradition, would often raid the newly annexed territories in the plains. Aided by

their superior military technology and bureaucratic e!ciency the British responded by taking over

vast tracts of the hills under their administration, something no power before had succeeded in

doing so so systematically.5 Even though I focus on a small subset of this vast highland region (for

identification reasons), the manner of annexation and, later, administration was similar in spirit to

just about all of the other peoples of Zomia (the Mizos (formerly called Lushais), Kachins, Karens,

Tsingphos, Chins, etc).

1.2.1 Local population characteristics

A feature of the indigenous Naga people, as pointed out by every anthropologist familiar with the

region, is that they are a village-based society (Mills 1922, Hutton 1928, Furer-Haimendorf 1976,

Wouters 2017). People identify first with their village.6 Customary laws applied to dealings within

a village only. Consequently, skirmishes between villages were often dealt with war. Most glaringly

the practice of headhunting colored the lives of the people, serving as a rite-of-passage for boys.

This is best reflected in the fact that every village locates itself on a hilltop or close to it and

never at a valley, giving the village a strategic advantage in the face of an attack. In addition

the religious, economic, and political life of the people did not extend beyond the village, so much

so that languages often di”er from village to village, each unintelligible to the other. The former

District Commissioner Hutton (1965) wrote-

“At the time of the British acquaintance with them, many villages were still iso-

5One military invention of the time was the screw gun (1870s). This compact cannon could be transported with
more ease up rugged mountains. Years later Kipling, in a poem named after the weapon, would write, “We’ve
chived the Naga and the Looshai...... For you all love the screw-guns.”

6Of the 1155 ethnic groups in the Ethnographic Atlas, 45% are classified as acephalous (level 0). Only 11% fall
under states (levels 3 or 4). The remaining two levels in between are classified as belonging to either petty chiefdoms
or large chiefdoms.
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Figure 1.3: The northeastern region of India. Map taken from The Excluded Areas of Assam by
Robert Reid (1944), The Geographical Journal, Jan.-Feb., 1944, Vol. 103, No. 1/2, pp. 18-29.

lated from their neighbours by thickly forested hills and by rivers unfordable for several

months in the year, and they tended to be on terms of head-hunting warfare with their

nearest neighbours, or at best of an armed and ever suspect truce, almost every village

being an independent political entity.”

The in-group, therefore, was the village. Each was heavily fortified with bamboo spikes, and the

main entrance was guarded by a huge door and village sentries. The state of things—institutionalized

warfare—seems to have been a very stable equilibrium. Chronicles of neighboring kingdoms that

go back centuries document the hills tribes as being extremely warlike. Why this was so remains

an open question. The rugged mountains and thick jungle hypothesis of state impediment seems to



9

be the best one. It was only when distance-reducing technologies of western powers (Scott (2009))

entered this region of southeast Asia that the many historically stateless societies got absorbed into

colonial states.

Technology-wise, the evidence points to a late-Neolithic epoch. Though metals were used (in

the form of spears and machetes), iron smelting was not yet known. Metal was rather obtained

from trade or raids with the neighboring groups in the plains. No evidence of writing exists, and,

with the exception of the southern region where irrigated rice cultivation was known, the practice

of slash-and-burn dominated.

1.2.2 Colonization and boundary drawing

The British had by 1839 annexed the neighboring state of Assam to the west of present-day Na-

galand (see Figure 1.1). Tea-estates sprung up near the foothills. However, it was never in the

intention of the British to move east or south and take over the mountains inhabited by numerous

indigenous peoples. Two reasons forced the empire to eventually expand into the hills. One was

a desire to find a route to Burma which required a march through some of the jungles. Second,

and perhaps less obvious, was the need to subdue the constant raids by the hill villages on British

settlements in the newly established Assam state. But early proposals saw resistance from the

top-most authorities. Respoding to requests to annex the Naga territory the Governor-General of

India in 1850, Dalhousie, said,

“I dissent entirely from the policy which is recommended of what is called obtaining

a control, that is to say, of taking possession of these hills, and of establishing our

sovereignty over their savage inhabitants. Our possession could bring no profit to us, and

would be as costly as it would be unproductive. The only advantage which is expected

from our having possession of the country by those who advocate the measure, is the

termination of the plundering inroads which the tribes now make from the hills on our

subjects at the foot of them. But this advantage may more easily, more cheaply, and
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more justly be obtained by refraining from all seizure of the territory of these Nagas,

and by confining ourselves, to the establishment of e”ective means of defence on the

line of our own frontier.”

The annexation of Nagaland was gradual, starting in 1866, and moving from two directions, the

south and the northwest. More interesting was the nature of this expansion—a cycle of events was

to occur. Initially intended to prevent raids a newly annexed village was made to submit their

authority to the British. But this was soon followed by further raids by villages outside the border,

from what was called the ‘trans-frontier’ region. To prevent this the border was expanded to include

these new perpetrators who were then raided by those beyond the newly created border. And so on

and so on.7 As of 1884 the western and south-western regions were annexed and christened “The

Naga Hills district” of Assam province. Ambitions to proceed further were already in the making.

In the words of the Chief Commissioner, dated 31st October, 1887,

“Now it seems to be admitted by all who have from time to time considered this

question, that is our destiny, if not our duty, to bring these wild tribes more and more

under control, and there can be no doubt that in time the tract in question, and a great

deal more besides, will come to be included in our ordinary fully administered districts.”

Experience in another hill district to the south, the Lushai Hills district, gave the upper-rank

o!cials caution. In the fiscal year 1891 expenditures amounting to 500,000 rupees stood against

revenues of a meagre 7,000 rupees. In the face of this impending reality the northern regions (what

in Figure 1.4 (below) would comprise the northern areas west of the boundary line) were annexed

and incorporated into the district.

By the turn of the century the southern region too was brought under British administration.

These are the episodes that gave us the border in Figure 1.4, a line that established the o!cial

7One can notice the village-based nature of the people by the fact that in the absence of any centralised political
authority it was necessary for the British to annex the territory village by village.
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Naga Hills district until Independence Day on 15th August, 1947.

Figure 1.4: Topography of Nagaland state. Dots indicate village locations (exhaustive list of villages
geocoded from 2011 Census). The red line is the region I focus for my study.

1.2.2.1 Narratives suggesting a quasi-exogenous nature to further annexation

Then, we ask, what was the basis on which this ‘final’ boundary was drawn? Why did it stop

where it did? The colonial o!cers, as we continue to discover, were torn on this issue. First, the

border as we see it in Figure 1.4 had a distinct geographical flow: rivers—and in some regions,

large streams—were used to demarcate the colonial boundary, the Dikhu and Tizu rivers being the
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major ones. In the words of the then Deputy Commissioner in 1903, “A river is a natural feature,

which the meanest savage understands, and is, to a great extent, a dividing line between villages

and village interest, which the crest of the hill most certainly is not.” Rivers, according to him,

were easy to identify for the locals unlike, say, a mountain crest. A similar historical account comes

from the Roman Empire. To demarcate their territory from the raiding Germanic tribes up north,

they used the Rhine and Danube rivers wherever they could, a line that later scholars would call

the Limes Germanicus.

Soon after, however, it became clear to on-ground o!cers, that if long-term stability of the

annexed territory was to be achieved a complete annexation of all the trans-frontier regions was

necessary. Inter-village fueds from across were worrying the administered villages. In a 1905 letter

by the Deputy Commissioner (D.C) to the Government of India (in Delhi) it was clear the mood

was unambiguous,

“If the present awful condition of a”airs is to cease, the only solution as far as I can

see is annexation.”

The Government of India took over seven months to respond. Unsympathetic to the request

they emphasized the “the principle of accepting no responsibility for the protection of life and

property beyond the administrative line of British territory”..... and “had no desire to hasten the

day when the outlying tribes would fall under the administration.” The main reason cited was

finance.

That very year Major H.W.G Cole, the former D.C, wrote about the need to “accept as inevitable

the ultimate absorption of all non-administered territory between India and Burma.” The then D.C,

A.W. Davis, went on to say that “we shall have no real peace until we have absorbed the whole hill

area....”

In response to these further requests the Government of India acquiesced and wrote directly to

the Secretary of State in a letter dated 16th July, 1908. Four months later, on the 13th of November,
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a rejection letter was issued which concluded as follows-

“I am therefore compelled to withhold my sanction from the measure which you

submit for my approval.”

A few years later the Great War came to be and all expansionist policies were set aside. Many

ground o!cers would later write of their regret in being unable to convince the higher authorities.

The sentiment is captured well by Christoph von Fürer-Haimendorf, an anthropologist who worked

with a few villages in the northern part of Nagaland in the 1930s, and who had close a!liations

with the then Deputy Commissioner. He would in 1969 write of those who remained outside British

rule as follows: “it was [historically] accidental.....that during the British period their villages had

remained outside the administered region then known as the Naga Hills district.”8

After independence the non-administered region was brought under political control by the

Indian state and named the Tuensang Frontier District. In 1957, the Tuensang Frontier Division

was merged with the Naga Hills District (then still a district within Assam state) to form an

administrative unit called the Naga Hills Tuensang Area (NHTA). In 1962 NHTA became a fully-

fledged state and renamed Nagaland.

1.2.3 What did it mean to be administered?

The first policy of the British was to ban all tribal feuds and warfare. All weapons were confiscated

and village fortifications were to be removed (Reed (1942)). Prior to annexation the tribes in this

region were known for their practice of head-hunting, which involved chopping o” the head of an

enemy following a raid. So deeply institutionalized was this practice that participation in it served

as a rite-of-passage for boys.9 With the new foreign rule, this practice was forever ended. Military

8Taken from The Konyak Nagas; an Indian frontier tribe, 1969.

9The e!ect on head-hunting ban was apparent for certain visitors. In 1937 the D.C, in one of his once-in-a-while
visits across the border, was accompanied by the anthropologist Christoph von Fürer-Haimendorf (mentioned
earlier) who noted the discrete jump in atmosphere as they entered a trans-frontier village. “Walking through
the village,” he would note, “you recognize the houses of the renowned heroes, for the taking part in a successful
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outposts and jails were established and a large security personnel was stationed.

In terms of administration the British established a two-tier system of village governance, what

came to be called the gaonbura-dobashi system of governance. A goanbura (which is an Assamese

word for ‘village elder’) was selected from each clan in a village. To legitimize his role he was given

a plain-red shawl, a concrete mark of authority that over time would become highly-coveted.10 The

role of the goanbura was to collect a house tax and report monthly to the District Commissioner.

These revenues were expected as payment for protection and security. In other words, it created

a social contract between state and society.11 The dobashi (meaning ‘man of two words’) served

as interpreter to the colonial o!cers and acted as their eyes and ears in the village. They were

powerful and each was put in charge of several villages. Carefully selected based on their knowledge

of customary law the dobashis also assisted in dispute resolution Sema, 1985.

Investments in human capital and infrastructure followed thereafter. The former was delegated

largely to missionaries and came in the form of conversion as well as investments in education and

healthcare. But in the case of the Naga Hills District actual foreign missionary presence was trivial

compared to the local population (roughly 15-20 American/European missionaries over a span of

70 years).12 Much of the proselytizing and cultural transmission works occurred, instead, via a

local-to-local channel. This was, in large part, a result of both the state and missions having as

their objective the need to reduce the isolation of villages so as to diminish historical hostilities.

As Eaton (1984) points out, “One way this [breaking village isolation] was done...was by training

village students in Impur or Kohima where they were mixed with 300 to 800 other youths from

scattered origins, and then sent as primary teachers not to their native villages, but to some other

head-hunting raid means another plaited cane ball on the string hanging from the gable of the house; on one string
I counted no less than thirty trophies [skulls].”

10During the Second World War Ursula Graham Bower, a documentarian working with the locals, was put in
charge of mobilizing some villagers to serve as non-combatant o”cers and spies. Some of her men requested the
government issue them the red shawl so as to legitimize their authority as employees of the British state.

11From the Gazetteer of Naga Hills and Manipur, 1905.

12Eaton (1984) gives a rich account (using several primary sources) of mission and state interactions.
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village....” In fact by 1951, four years after independence, roughly half the population within the

border was Christianized.13

1.3 Theory

Recall first that tribal warfare was the social contract that had existed in the region for thousands

of years. Thus the banning of all inter-village warfare by the British state can be interpreted in

this study’s context as an exogenous shock to the existing ‘rules of the game.’ For this policy to

bind, however, the British had to establish themselves physically in the region (annexation). This

required them to connect all the villages by bridles paths and roads so as to patrol the region when

required. In addition, an administrative apparatus was set up and put under the charge of a Deputy

Commissioner and his subordinates.

The evolutionary models of Bisin and Verdier (2017) and Tabellini (2008) predict that such an

exogenous shock should then drive interactions between institutions and culture. It appears, based

on this paper’s findings, that a shift in norms began as people gradually perceived themselves as

belonging to a larger group. To use the terminology of Platteau (2015) society seemed to transition

from limited to more generalized morality: villagers in the administered region started building

ties with more distant and unrelated people. This can be further interpreted in the context of

multiple-equilibria cultural models as a transition from one basin of attraction to the other (Besley

(2020)) in response to a parameter shift.

In this paper’s context, one important e”ect of administration in the Naga Hills District, I argue,

was a codification of the Naga identity. As mentioned in the previous section policies of state and

church centered at breaking down old barriers: over time a sense of inter-tribal oneness took form

among the natives. Social Identity Theory tells us that such an identification with a new group

then feeds into one’s utility and proscribes how one is to treat those within the group (Akerlof and

Kranton (2000); Tajfel (2010)). Reading historical accounts we observe how the natives seem to

13Census of India, 1951.
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have come around this by creating institutions around this new Naga identity. One well-known

case is the Naga Club founded by a group of literates and local administrators in 1918 “with the

objective to unite the Nagas and look onto the socio-economic and political upkeep of the Naga

society.”14 This was, to my knowledge, the first endogenously formed institution that spanned

the entire district. Likewise the emerging Christian population established the Naga Hills Baptist

Church Council in 1937, ten years before independence from the British. In other words, we observe

over a long run a kind of two-way causal relationship, first, from institutions (state structures) to

culture (identity) and then back to new, locally constructed institutions built around this new

identity. This would’ve further strengthened identity as time went on.15 Survey results sixty years

after independence suggests that indeed a sense of commonness did emerge and persists to recent

times.

More concretely, one may ask why looser kinship ties would facilitate growth? A growing body

of work supports the idea that non-relational ties are superior for tacit knowledge transmission over

those based on kin networks. For example De la Croix et al. (2018) show how the correlated nature

of kin-based learning diminishes the growth of knowledge. Apprenticeship-based learning, on the

other hand, allows for learning from a much wider pool of teachers. To develop along the lines of the

latter, however, societies need to build impersonal institutions to overcome moral hazard problems

that don’t come up when everyone in the small village knows everyone else. The predictions of the

model—that societies making such a transition will simultaneously build new institutions—seem

to hold true in this paper’s setting.

Lastly, in Bisin and Verdier (2017) and Tabellini (2008), the relationship between institutions

and culture can be either that of strategic substitutes: enforcement institutions (eg., the police) can

crowd out culture if society delegates cooperative norms to the state. The study by Lowes et al.

(2017) on the expansion of the Kuba kingdom seem to suggest such a substitution at play (state

14Taken from the Morung Express, Daniel Shiu.

15Chophy (2021) gives a local-based account of the state and missions cooperating (and also disagreeing) in the
socialization process of the native population.
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formation leads to less cooperation). There is another path, however, that a society can take—that

of a complementarity between institutions and culture. For example, Heldring (2021) hypothesizes

that state formation in Rwanda created a culture of obedience to the state. My study suggests

in-group expansion as another path of complementarity between institutions and culture.

1.4 Data and outcome variables

For the colonial boundary I georeference Robert Reid’s map of Assam province (Reid (1944)). Reid

was the then governor of undivided Assam. In 1944, as governor, he published an essay of the

territory he was put in charge of. The survey (including the map) eventually found its place in The

Geographic Journal.16

To study the long-term persistence of British rule I use DHS data from 2015. My main outcomes

of interest are literacy rates, years of schooling, and wealth. Literacy is coded in 3 categories:

“cannot read at all”, “able to read only parts of sentence”, and “able to read whole sentence”. I

treat the first two as capturing being illiterate and recode them to 0 and recode ‘able to read whole

sentences’ as 1. Wealth is an index that takes five values, from 0, poorest, to 5, richest.

In addition I make use of census data going back to 1971. This allows me to study trends

in literacy rates as well labor force composition. The 1971 and 1981 census were scraped from

scanned copies while the latter census years (1991-2011) were obtained from the Socioeconomic

High-resolution Rural-Urban Geographic Platform for India (SHRUG) compiled by Asher et al.

(2021). Using another source (data.gov.in) I obtain census data (2011) that has information on

various public goods/services availability at the village level.

To study identity-related questions I use data from the Center for the Study of Developing

Societies (CSDS-Lokniti). The NGO conducts election-related surveys in every state in India during

the assembly elections. I obtain data for Nagaland for the year 2008. The outcome variables from

this dataset capture an individual’s support for the administrative unification of fellow Naga people

16See The Excluded Areas of Assam by Robert Reid (1944), The Geographical Journal, Jan.-Feb., 1944, Vol. 103,
No. 1/2, pp. 18-29.

data.gov.in
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living in neighboring states.

1.5 Identification Strategy

The nature of my setting allows for a regression discontinuity at the colonial border as an iden-

tification strategy. The idea is that villages close to the border will have similar characteristics,

including unobservables, and thus comparing villages just inside with those just outside the his-

torical border will capture the e”ect of colonial rule. In the spirit of Dell et al. (2018) I use the

following semi-parametric regression specification-

yiv = ω+ ε → Britishv + ϑXi + f(geographic locationv) + ϖiv (1)

where yiv is the outcome of interest of individual i living in village v, Britishv is a dummy

variable that takes the value 1 if village v was a former colony, Xi is a set of individual specific

controls that include age, age squared, gender, and f(geographic locationv) is the RD polynomial

that controls for smooth geographical variation for village v. ε is our main coe!cient of interest. It

measures the e”ect of being just inside the colonial boundary on our outcome of interest. For my

main tables I use a linear polynomial in distance to the colonial boundary as my functional form

and pick two bandwidths: 10 kms and 20 kms.

To study time-varying e”ects of colonial administration I also estimate the following equation-

yvt = ω+
∑

t→T

εt → Britishv,t + ϱt + f(geographic locationv) + ϖvt (2)

where T = {1971, 1981, 1991, 2001, 2011}, Britishv,t = 1 if at time t village v was an administered

village and 0 otherwise, and ϱt is a time fixed e”ect.

Lastly, to study village level di”erences in modern times I run the following regression-

yv = ω+ ε → Britishv + f(geographic locationv) + ϖv (3)

where yv is average outcome of village ‘v’.
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In Figure 1.4, I focus on the red highlighted part of the colonial border. This is because the

southermost region witnessed heavy bombing during the Second World War, and previous studies

caution us that such military fighting can have persistent, negative e”ects (Dell and Querubin

(2018)). My concern is the displacement caused by the war since people relocated to the capital

city (Ltu (2019)). Lastly, the DHS jitters geocode locations to protect the identity of respondents.

I address the concerns around this in section 1.8.

1.6 Results

I begin by looking at the evolution of human capital over time. Figure 1.5 depicts binned scatter

plots of literacy rates of villages from 1971 to 2011. Gaps remain very persistent through the

decades. Literacy rates in the formerly-administered villages are, on average, 14 percentage points

higher. Not surprisingly, we see spillovers over time as the formerly non-administered villages

benefit from proximity to the border. In fact, after independence it was the more educated ones

from the former colony villages who introduced those in the east with their new institutions and

educational system, as well as new religion, beginning first with those at a more geographically

convenient location and gradually moving further east over the decades.17 Table 1.1 gives the

regression output of specification 2 using a linear polynomial in distance to the border and the

outcome variable as village literacy rate. We see that the gaps in literacy rates have remained

persistent over the decades, well into modern times, with no hints of convergence.18

Table 1.2 reports the estimates of ε from equation (1) for years of schooling, literacy, and wealth

respectively, with odd (even) numbered columns representing a bandwidth of 10 (20) kilometres

within the border.19 The unit of observation is an individual from the DHS 2015 data. The

polynomial function used for the estimates in Table 1.2 is a linear function in distance to the

17See Chophy (2021) for more details about identity and proselytizing among the eastern region by the western
villages.

18Starting in 1991 literacy rates were counted only for those 6 years of age and above.

19For each regression using the DHS data I cluster standard errors at the village level. For other results for which
available data is aggregated at the village level clustering occurs at the sub-district level.
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Figure 1.5: Binned scatter plots for literacy rates across time. Each dot represents average village
literacy rates using 4 kilometer bins.
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Table 1.1: RD results using Census Data (1971-2011)

Dependent variable Literacy Rate
Bandwidth 10 km 20 km

(1) (2)
British1971 0.121*** 0.157***

(0.026) (0.019)
British1981 0.098*** 0.174***

(0.034) (0.030)
British1991 0.174*** 0.201***

(0.033) (0.027)
British2001 0.189*** 0.229***

(0.027) (0.025)
British2011 0.155*** 0.184***

(0.029) (0.023)

Observations 1,312 2,099
R-squared 0.526 0.560
Mean literacy1971 0.222 0.215
Mean literacy1981 0.357 0.354
Mean literacy1991 0.514 0.516
Mean literacy2001 0.587 0.574
Mean literacy2011 0.737 0.728
Notes: Robust standard errors (in parentheses) are
clustered at the sub-district level. The unit of ob-
servation is a village. Each regression uses a linear
polynomial in distance to the border. *** p<0.01, **
p<0.05, * p<0.1

border.

Looking at column 1 of Table 1.2 we see that those living in villages formerly administered

by the British have about 1.3 more years of schooling. A similar pattern follows for literacy and

wealth, with those living in the formerly administered villages being more literate (15 percentage

points di”erence) and having about 25% more wealth.

One worries if this is a simple river-e”ect. To look into this, I consider the Doyang river on

the administered side. It is the largest river in the state, and certainly the best known. More
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Table 1.2: Main RD results, DHS 2015 (linear polynomial in distance to the border)

Dependent variable Schooling Years Literacy Rate Wealth Index
Bandwidth 10 km 20 km 10 km 20 km 10 km 20 km

(1) (2) (3) (4) (5) (6)
British administered 1.367*** 1.764*** 0.134*** 0.184*** 0.474*** 0.640***

(0.340) (0.303) (0.033) (0.029) (0.140) (0.110)

Observations 1,751 2,965 1,746 2,956 1,751 2,965
R-squared 0.131 0.128 0.106 0.114 0.056 0.092
Mean dep. var 6.890 6.540 0.716 0.675 2.995 2.915

Notes: Robust standard errors are clustered at the village level. The unit of observation is an individual.
The sample includes women and men between 15 and 49 years. Literacy rate lies between 0-100%, years of
schooling between 0 and 15, and wealth between 1 (poorest) and 5 (richest). *** p<0.01, ** p<0.05, * p<0.1

Table 1.3: Placebo check using the Doyang river

Dependent variable Schooling Years Literacy Rate Wealth Index
Bandwidth 10 km 20 km 10 km 20 km 10 km 20 km

(1) (2) (3) (4) (5) (6)
West side 0.149 0.272 0.011 0.016 -0.040 0.278

(0.540) (0.388) (0.055) (0.037) (0.294) (0.198)

Observations 486 850 483 847 486 850
R-squared 0.124 0.113 0.070 0.079 0.041 0.020
Mean dep. var 7.405 7.429 0.788 0.776 3.232 3.231

Notes: Robust standard errors are clustered at the village level. Data is from the DHS. I create
a dummy variable ‘West side’ that takes value 1 if an individual is from a village west of the
Doyang river and 0 otherwise. Each regression controls for age, age squared, gender, and a linear
polynomial in distance to the river. Figure A.3 in the appendix shows a bridge constructed by
the British in the 19th century across the Doyang. *** p<0.01, ** p<0.05, * p<0.1
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importantly, this was the initially intended border at the early stages of annexation. However, the

British marched eastward implying that villages immediately to the east and west of the Doyang

were under colonial administration. Table 1.3 reports results using a 20 kilometer bandwidth and a

linear ordered polynomial in distance to the river. We can confirm that those on either side of the

Doyang river do not systematically di”er on my main outcomes (literacy, schooling years, wealth).

Table A.4 in the appendix considers higher ordered polynomials.

Figure 1.6 plots coe!cients alongwith 95% confidence intervals for labor share in services. We

see that for women gaps start opening in the 1990s as those formerly administered gravitate towards

services and away from agriculture. For example, in 2011, formerly-administered villages have 8

percentage points higher share of their labor force employed in services. For men the gaps are not

significant. Table A.1 in the Appendix reports the regression results.
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Figure 1.6: Point estimates with 95% CI from Table A.1. These estimates are based on specification
3, and use a linear polynomial in distance to the colonial border. The dependent variable is share
of village in services. The left graph is for men and the right for women.

1.7 Potential Mechanisms

To understand the potential mechanisms driving our main results I use the 2011 Census, the latest

year for which data is publicly available. The data is collected at the village level and includes

information on various village amenities and services. I geocode the villages so as to run spatial

RD regressions. In all specifications I report results based on a linear polynomial in distance to

the colonial border withing a 20 kilometer bandwidth. The data codes a public good/service as 1

if it’s available in a village, and 2 if not. I recode the latter to 0 so as to run linear probability

regressions.

1.7.1 Roads and public schools

The Census data 2011 provides details of public goods/services provision. Panel A of Table 1.4

reports the results for road connectivity. The coe!cients on the colonial dummy is significant

for ‘other district roads’ and ‘national highways.’ However, in Panel B of Table 1.4 we don’t see

di”erences in public school status for the villages on either side of the border.
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Table 1.4: Data Source: Census 2011

Panel A: Road Connnectivity
Dependent variable Major district roads Other district roads National highway State Highway

(1) (2) (3) (4)
British 0.060 0.283** 0.114* 0.032

(0.075) (0.109) (0.062) (0.057)

Observations 426 426 426 426
R-squared 0.027 0.056 0.044 0.044
Mean dep. var 0.324 0.448 0.066 0.134

Panel B: Public Schools
Dependent variable Primary Middle Secondary Senior

(1) (2) (3) (4)
British 0.065* -0.052 0.046 0.017

(0.033) (0.094) (0.049) (0.012)

Observations 426 426 425 426
R-squared 0.013 0.003 0.015 0.004
Mean dep. var 0.932 0.357 0.114 0.006

Notes: Robust standard errors (in parentheses) are clustered at the sub-district level. The unit of
observation is a village. Each regression uses a 20 kilometer bandwidth and a linear polynomial in
distance to the border. The dependent variables are binary taking value 1 if a village has the public
good/service, and 0 otherwise. *** p<0.01, ** p<0.05, * p<0.1

1.7.2 Identity Creation as a key mechanism?

So far I have presented a few mechanisms that appear to be driving my key outcomes. Here I

want to point to deeper cultural forces at play, namely the formation of a larger sense of identity,

one that extends the in-group beyond the primordial village identity to a pan-ethnic one. By the

1920s a sense of oneness emerged among the administered villages, the sense that they should

unify as a common Naga people. Interestingly, to the area south of the British Naga Hills District

is a vast region inhabited by a people that the British also classified as Naga (Hodson (1911)).

However this region was administered indirectly under the princely state of Manipur. In the decades

following independence a movement demanding the creation of Greater Nagaland emerged. This

was conceptualized as the administrative unification of all Naga inhabited regions spread out across
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4 states in India and one administrative zone in Burma (Myanmar).20 I analyse people’s views on

this demand via survey responses.

1.7.2.1 Survey responses

The Center for the Study of Developing Societies (CSDS-Lokniti) conducts election-related surveys

in every state in India during the assembly elections. For Nagaland state I was able to obtain their

data for the year 2008. One of the questions asks if an individual respondent has heard of the demand

of ‘Greater Nagaland’, taking the value 1 if yes, and 0 otherwise. I run a simple OLS regression

of the survey answers on the colonial dummy, controlling for age and gender only. Column 1 of

Table 1.5 reports the coe!cient on the colonial dummy for the above mentioned question. Those in

the administered region are 34% more likely to be aware of the movement (only half of those in the

non-administered region had heard of it). The outcome variable in column 2 is a binary variable

asking if the respondent has an opinion of the movement. Column 3’s outcome variable is a 5-point

Likert scale based on the question To what extent do you think the demand of Greater Nagaland is

justified? and takes values as follows: 1, fully unjustified; 2, somewhat unjustified; 3, no opinion;

4, somewhat justified; 5, fully unjustified. From Table 1.5 we observe much stronger support for

the movement among the historically treated group.

An interesting aspect of this question is that it captures a desire for new institutions (formal

state administration) built around the Naga identity. Thus, the results of this section capture,

perhaps, an equilibrium outcome of the joint evolution of identity and institutions.

1.7.2.2 Networks

If, as illustrated in the previous subsection, a sense of larger belonging did emerge—in particular,

with non-kin folk—one must see it reflected in some measure of behavior. To see this I consider

the pool of candidates who ran for the 2023 State Assembly Election (166 total) and observe their

20The states in India include Nagaland, Manipur, Assam, and Arunachal Pradesh. In Burma the concerned location
is the Naga-Self Administered Zone in Sagaing Division.
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Table 1.5: Opinion survey on identity

Panel A: Full rural sample
(1) (2) (3)

VARIABLES Heard about Have an Movement
movement opinion justified

British 0.300*** 0.412*** 0.539***
(0.077) (0.089) (0.087)

Mean dep. var 0.836 0.604 3.473
Observations 649 649 649
R-squared 0.104 0.111 0.042

Panel B: Within 30 kms of the border

British 0.263** 0.374*** 0.221**
(0.097) (0.103) (0.088)

Mean dep. var 0.760 0.515 3.178
Observations 376 376 376
R-squared 0.123 0.128 0.014

Notes: Standard errors are clustered at the polling station level.
The non-administered regions make up 15% of the survey sample
in Panel A and 24% in Panel B. All regressions control for age
and gender only. Columns 1 and 2 use a linear probability model.
Column 1 takes value 1 if respondent has heard about the ethnic
movement and 0 otherwise. Column 2 takes value 1 if respondent
has an opinion about the movement and 0 otherwise. Column 3
measures the degree of support for the movement and takes values
as follows: 1 if fully unjustified, 2 if somewhat unjustified, 3 if
indi!erent, 4 if somewhat justified, 5 if fully justified. *** p<0.01,
** p<0.05, * p<0.1

presence on twitter.21 What is neat about this measure is that unlike other social media platforms

like Facebook or Instagram, Twitter is used primarily to interact with strangers and not with family

or relatives. The results in Table 1.6 report OLS results for the probability that a candidate has a

twitter account: much higher for the formerly administered region. There are many interpretations

to this. First, the fact that candidates from the formerly administered regions are more likely

21The data is as of April 2023, a month after the most recent state assembly elections.
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Table 1.6: Twitter Presence

Dependent variable Twitter Twitter
(1) (2)

British 0.249*** 0.250***
(0.077) (0.071)

Specification LPM Logit (margins)
Mean dep. var 0.439 0.439
Observations 166 166
R-squared 0.056 0.042

Notes: Robust standard errors (in parentheses) are clus-
tered at the constituency level. *** p<0.01, ** p<0.05,
* p<0.1. The unit of observation is a political candidate
running for the state assembly elections, 2023. The de-
pendent variable “twitter” is binary and takes value 1 if
a candidate is on twitter and 0 otherwise. I exclude the
constituencies of the capital city of Kohima and the com-
mercial city of Dimapur.

to have a twitter account could potentially reflect a stronger desire to reach out to strangers.

Alternatively it could be a behavioral response to the fact that they contest in regions that have

more voters on twitter.

1.7.3 Concerns about migration

One concern is that people might migrate across the border leading to biased estimates. The

customary rules regarding village identity reassures us against this. The way villages are organized

is as follows: each village is made up of a number of clans (phatries). Clans live in their respective

khels (localities) within the village. Most importantly, each clan traces ancestry to a common

ancestor. One cannot simply enter another village and expect to be absorbed if they do not pass

down from the same lineage. An analogous case is the caste identity in most other parts of India

whereby one simply cannot switch castes as they please. These identities are remarkably sticky.

Figures A.1 and A.2 in the appendix plot the densities of villages across the border. One does

not see a one-sided clustering that might invalidate the RD assumption for identification if villages
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relocated themselves at the border in a strategic manner.

1.8 Robustness checks

1.8.1 Alternate specifications of the RD polynomial

Tables A.2 and A.3 in the appendix present results for alternate specifications of the RD polynomial,

f(geographic location), and for higher order powers. These include linear, quadratic, and cubic

polynomials in distance to the commercial capital (Dimapur city) and a two-dimensional function

of latitude-longitude. Results appear very robust for our various specifications. The exception is

the linear polynomial in latitude and longitude for which the coe!cients for human capital are not

statistically significant at conventional levels.

1.8.2 Concerns about geocode displacement in the DHS sample

The DHS displaces geocode locations by upto 5 kilometres for 99% of rural areas. This is likely

to lead to a downward bias in my estimates as those formerly administered are coded as non-

administered, and vice versa. To address this I use a donut regression by dropping observations

within 5 kilometers of the border and using only those located between 5 and 20 kilometers. Ta-

ble A.5 in the appendix show that the coe!cients, if anything, do get larger.

1.9 Conclusion

This study looks at the transition a society makes from anarchy to state structures, a process most

societies in the world have gone through at some point in their past. It does so by exploiting a

natural experiment during the European colonial era. Among the natives, those brought under

British administration are faring better today economically. I begin by showing that the nature

of the colonial border drawing was done in a haphazard way. I then show how the formerly

administered regions score much better on outcomes like literacy rates, schooling years, and wealth.

I also find gaps in the labor force as the administered villages move towards services.



30

I then point to another key contribution this paper makes to the literature by giving structure to

the mechanisms involved in such a complex process. In particular I argue that identity-creation is a

strategy society adopts as it tries to scale up from tribal structures to more impersonal relationships.

This is likely a pattern that occurred in vast parts of the world as societies moved away from

identifying with their tribe and instead seeing themselves as part of larger more impersonal groups,

aided primarily by states. The exogenous nature of my setting gives us a clean way of causally

identifying a state-e”ect. Results from a survey make a case that the formerly administered are

more likely to identify with non-kin members and also display a desire to form larger institutions

beyond kinship. This study also tests predictions of very recent theoretical models. Compared to

previous theories that posit that either culture causes institutions or vice versa, this new strand

views historical economics as a two-way interaction between culture and institutions. The results

I find suggest that such a interaction is most likely at play.
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Chapter 2

CONSEQUENCES OF FORCED URBANIZATION VIA VILLAGE
GROUPINGS IN MIZORAM

2.1 Introduction

An important question in urban and spatial economics concerns the role of agglomeration in pro-

moting economic growth and structural transformation (Lagakos, 2020; Bryan et al., 2020). Studies

on this topic, often centered on industrialized (or industrializing) countries, show that urban ag-

glomeration can foster economic transitions by shifting labor from agriculture to more productive

sectors like manufacturing and services (Michaels et al., 2012). However, the extent to which

these findings apply to developing regions, especially those with weaker state capacities, remains

under-explored.

Furthermore, a growing body of work in development has shown how the impact of policy on

economic outcomes can vary substantially depending on the existing institutional and economic

environment. For instance, Alfaro et al. (2010) demonstrate that the success of foreign direct in-

vestment (FDI) in fostering growth depends heavily on the maturity of local financial markets.

Similarly, Henderson and Kriticos (2018) suggest that the development of city systems and agglom-

eration economies in sub-Saharan Africa is hindered by limited state capacity and infrastructure.

By contrast, studies in industrialized nations, such as those examining post-war Germany, have

found significant positive e”ects of forced migration on economic growth due to existing manu-

facturing bases and robust institutions capable of absorbing labor into higher-productivity sectors

(Peters, 2022). The question arises: can similar urbanization policies yield comparable benefits in

less developed, weak state contexts? This study contributes to this growing literature by examining

the e”ects of a forced urbanization policy on the economic structure of Mizoram, a tribal state in
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northeast India.

In the late early 1960s a secessionist uprising erupted in Mizoram state. The local population

felt the government had not responded su!ciently to an impending famine that hits the state every

50 years or so (Chadha, 2009). In response to the unrest, the Indian government engaged in a forced

urbanization policy wherein, with the aid of Indian military, about 168,000 people were forcibly

relocated from about 516 villages into one of 103 designated “Grouping Centers” (GCs), with the

stated goal of better monitoring the people as well as increasing economic development (Nunthara,

1989). About 110 villages, concentrated primarily in the southern region, remained una”ected.

The number of villages enumerated in the 1971 census (at the height of the intervention) stood

at 238 as opposed to 743 villages in the 1961 census. This episode, therefore, creates variation in

treatment status within the same state, a natural experiment that this paper leverages.

Theoretically, forced population agglomeration could drive structural transformation by having

the manufacturing sector absorb the additional labor. For example, in the model proposed by

Leukhina and Turnovsky, 2016, if the elasticity of substitution between factor inputs is low in the

agricultural sector, then population growth shifts people towards manufacturing. Other theories

predict that the concentration of people could increase the exchange of ideas and networks that

then allow for productivity increases, as shown in many canonical models of growth (Romer, 1990).

This, in turn, could directly people towards non-agricultural activities.1

Using a di”erence-in-di”erences (DiD) approach, this paper estimates the e”ects of forced re-

location on the economic structure of treated villages versus the non-a”ected villages. First the

policy had immediate large e”ects on the size of the GCs. Between 1961 and 1971 (when the policy

was in e”ect) the GCs saw their populations surge by 100% more than the control villages. How-

ever by 1991, the population di”erences reduced to about 35%, though still statistically significant.

A reason for this is that there was partial compliance to the policy. Qualitative evidence show

that about half the refugees returned to reestablish their home villages while half remained in the

1Other models from cultural evolutionary theory also predict scale e!ects on innovation even in low-literacy
societies (eg., Henrich, 2004).
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GCs (Nunthara, 1989). In fact, by 1981, as the policy was winding down, the number of villages

enumerated in the census returned to the pre-intervention period. Figure 2.1 shows the number

of villages enumerated in each census decade. From about 743 villages in 1961 being listed, this

number drops to 238 in 1971, and then returns to 736 in 1981. Therefore the di”-in-di” results

reflect an Intent-to-treat e”ect.

Looking at the e”ects of the policy on structural transformation I find a decline in the share of

agricultural employment in GC villages relative to ungrouped villages. More specifically the GCs,

on average, saw their agricultural share of the labor force decline by about 6 percentage points even

twenty years after the policy ended. Furthermore the GCs also saw their labor force participation

rate rise by 9 percentage points.

I further estimate a parameter of interest in urban economics—the semi-elasticity of population

growth on structural change (Peters, 2022; Leukhina and Turnovsky, 2016). To estimate this, I

employ an instrumental variable (IV) approach using GC assignment as an instrument. I find a

strong first stage and consequently a statistically significant e”ect on structural change. Specifically,

a doubling in population between 1961 and 1991 led to an approximate 5.5 percentage point decrease

in agricultural employment.2

Going beyond this push factor that drives structural change, I further examine potential institu-

tional factors associated with the success of population absorption in the Grouping Centers (GCs).

A large body of work emphasizes pull factors in attracting people to towns/cities (Glaeser, 2012).

Using data on amenities from the 1961 census I find suggestive evidence that the availability of

infrastructure at this baseline year—taken five years before intervention—strengthens the policy’s

e”ect over the long run. Taken together this illustrates the importance of institutional characteris-

tics in interacting with population growth and fostering structural change. This finding aligns with

the studies on forced urbanization in low-capacity settings, where limited industrial infrastructure

inhibits labor reallocation to non-agricultural sectors (Henderson and Kriticos, 2018).

2This stands in contrast to a previous study by Peters, 2022 who looks at refugee inflows in post-war Germany
and documents a semi-elasticity almost five-fold larger.
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This paper contributes, firstly, to the literature on structural transformation by addressing the

conditions under which population agglomeration can drive economic reallocation from agriculture

to higher productivity sectors. Structural transformation, often characterized by shifts in labor

from agriculture to manufacturing and services, is central to economic development (Lewis, 1954;

Rodrik, 2016). Within the wide range of reasons used to explain such changes, a recurring one

relates to scale and population growth. Increased population density and larger market sizes can

facilitate productivity gains and structural change by enabling economies of scale, labor specializa-

tion, and e!cient resource allocation (Krugman, 1991; Henderson, 2003; Ciccone, 2002; Acemoglu

and Robinson, 2014). However, the literature remains fraught with endogeneity problems, consid-

ering the di!culty in randomizing large population movements. A few studies that use individual

panel data show how productivity di”erences between urban and rural dwellers are reduced sub-

stantially once individual fixed e”ects are included (Hamory et al., 2021; Alvarez, 2020). However,

Lagakos (2020) cautions that these findings might underscore factors such as migration costs that

prevent those who might have greatly benefited from actually moving.

Secondly, this study contributes to the literature on forced displacement in low-income countries

by focusing on long-term structural transformations, an area less explored in existing research, which

often emphasizes shorter-term impacts and immediate socioeconomic outcomes. Recent findings in

this area highlight a range of forced migration cases. Studies in African contexts, such as those by

Maystadt and Duranton (2019) and Ruiz and Vargas-Silva (2015a), found that refugee inflows in

northwest Tanzania led to increased competition for agricultural labor, benefiting local producers.

Other research, like that of Islam et al. (2024), examines the psychological and developmental

challenges faced by Rohingya refugee children, highlighting the mental health impact of forced

displacement on young refugees. While these studies o”er valuable insights, they tend to emphasize

immediate economic impacts or short-term social mobility. In contrast, this paper aims to examine

the deeper, more prolonged structural shifts in economic activity prompted by forced displacement,

particularly in Mizoram’s largely agrarian economy, thereby addressing a gap in understanding the
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enduring economic consequences of forced migration policies in low-capacity settings.

Thirdly, the paper speaks to a broader policy debate in development economics concerning

policy heterogeneity and local contexts. While the literature largely focuses on the interactions

of policy and culture, few have explored the dynamics of policy and infrastructure with respect

to population inflows. Policymakers have often advocated urbanization as a means of promoting

growth in developing countries, suggesting that concentrated populations can improve access to

services and markets (Duranton, 2015a). However, this study underscores the need for cautious

consideration of regional context, capacity, and infrastructure when implementing such policies. The

Mizoram case suggests that in regions without foundational economic infrastructure or institutional

support, forced urbanization may lead to overcrowding, resource strain, and social disruption rather

than substantial economic development (Henderson et al., 2021). By contributing to the discourse

on the e!cacy of urbanization as a tool for development, this research cautions against the blanket

application of agglomeration-based policies in regions lacking the structural conditions needed to

support them.

The remainder of the paper is organized as follows. Section 2 provides historical context for

the forced relocation policy in Mizoram, including the socio-political conditions leading up to the

intervention. Section 3 describes the data sources and construction of key variables. Section 4

presents the empirical strategy and results, with a focus on identifying the causal e”ects of the

forced urbanization policy on economic outcomes. Section 5 concludes by discussing the policy’s

implications for similar interventions in other developing regions.

2.2 Historical Setting

The period between 1966 and the early-1980s is remembered in the state of Mizoram as the Rambuai

era, or “land in turmoil” (Khiangte, 2022). This era was marked by socio-political upheaval,

forced displacement, and a strong assertion of Mizo identity, which was driven in part by historical
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grievances against perceived neglect from the Indian government.3

The roots of the Rambuai period can be traced back to the devastating Mautam famine that

struck Mizoram, then part of Assam state, in the late 1950s. This famine was triggered by the

cyclical flowering of bamboo, which, as observed in botanical studies, occurs approximately every

48 years (Nibedon, 2013). The flowering event led to a population surge among rats, which fed on

the bamboo flowers and seeds, ultimately causing widespread crop destruction. This agricultural

devastation led to food shortages and su”ering among the Mizo people, and the Assam government’s

delayed response soon fostered a sense of marginalization and neglect among the Mizos (Hazarika,

1995).

In response, the Mizo National Famine Front was established in 1959 as a grassroots organization

aiming to manage the crisis and mobilize relief resources (Baruah, 1999). However, as dissatisfaction

with the government’s handling of the famine grew, the Front evolved into a broader political

movement, eventually becoming the Mizo National Front (MNF) in 1961. Under the leadership of

Laldenga, the MNF sought self-determination, contending that the Mizo people’s distinct culture,

language, and identity were not adequately recognized by the Indian government. By 1966, the

MNF had escalated its demands to include independence for Mizoram, leading to a declaration of

independence and the beginning of an insurgency.

Armed Insurgency and the Indian Government’s Response: On March 1, 1966, the

MNF launched a coordinated uprising against the Indian government’s infrastructure in Mizoram,

targeting police stations, communication lines, and government o!ces. This series of attacks, known

as the Mizo National Front Uprising, marked the start of a prolonged insurgency. In response, the

Indian government declared Mizoram a “disturbed area” and deployed the Indian Army under

the Armed Forces (Special Powers) Act (AFSPA), which granted the military extensive powers to

arrest, search, and open fire on civilians (Mahapatra and Zote, 2008).

A particularly controversial strategy employed by the Indian Army during this period was the

3See Pachuau and Van Schendel, 2015 for a pictorial account of the years surrounding the event.
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“Village Grouping” policy.4 Under this policy, rural Mizo villages were forcefully relocated into one

of 103 existing villages to facilitate surveillance and control.
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Figure 2.1: Time series of the number of villages enumerated in the deccenial census from 1951 to
2001.

Scale of the Grouping Policy: Approximately 103 villages were designated as Grouping

Centers. Meanwhile, around 110 villages, primarily in southern Mizoram, remained ungrouped but

were still subject to strict surveillance. An estimated 50,000 households—about 200,000 people

in total—were forced into the Grouping Centers, resulting in overcrowded conditions and resource

scarcity (Nunthara, 1989). In total, over 516 villages, accounting for more than 85% of Mizoram’s

population at the time, were a”ected by the Grouping policy. Figure 2.1 plots the time series of

the number of villages enumerated in each deccenial census between 1951 and 2001. A striking fact

is how only 230 villages were listed in 1971, suggesting more than 500 villages missing. By 1981

the pre-intervention levels were restored.

The histograms in Figure 2.2 show the di”erence in population growth between the GCs and

4Forced relocations by states are not new and can be traced to medieval China and Thailand of other places. More
recently the British colonial empire engaged in a massive resettlement of ethnic Chinese in Malaysia under what
was called the Briggs Plan so as to curb a rising leftist insurgency. This policy served as a motive for the Indian
state in controlling the rebels in Mizoram.
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Figure 2.2: Distribution of treatment intensity between grouping centers (blue) and non-a”ected
villages (red).

the control villages. The di”erences are stark and unsurprising since the GCs on average saw their

populations increase over a 140% more than the control villages did between 1961 and 1971. Fig-

ure 2.3 shows that within the GCs the allocation of refugees was fairly arbitrary. In the subsequent

sections I analyze the e”ects this historical episode had on the state’s economy.

2.3 Data and Summary Statistics

The primary data source for this analysis is the deccenial census data for the years 1951 through

2001. The SHRUG database (Asher et al., 2021) provides Census abstracts at the village level

starting from 1991. This dataset provides comprehensive village-level information, allowing me to

track key variables over time, including population size and the share of employment in agriculture.

The census data o”ers reliable and standardized coverage across multiple years, making it well-

suited for a di”erence-in-di”erences analysis and other time-series methods to evaluate the long-

term e”ects of the Grouping Center (GC) intervention.
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Figure 2.3: Scatter plot of population change post-intervention against 1961 population for the
GCs.

To identify the specific villages designated as GCs, I rely on the work of Nunthara, 1981 and

Nunthara, 1989, who provides a detailed historical account of the forced relocations and village

classifications during the intervention period. In particular, he provides a list of all GCs only (see

Figure B.2). Using the fact that the 1971 Census included the GCs and non-a”ected villages I

can then extract the village list of the latter group. I then use these two sets to identify GCs and

control villages in the subsequent census years.

2.3.1 Data Limitations

Since the SHRUG data only starts in 1991, for the earlier years (1951, 1961, 1971), I manually im-

pute them using scanned copies of census abstracts available online (www.censusindia.gov). These

reports contain spelling errors as well as missing data. For example in 1951, only 640 villages

were enumerated as opposed to the usual 700 plus in the subsequent years. Figure B.3 in the
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appendix gives the balancedness of the panel with respect to the 1991 census. For over two-thirds

of the villages enumerated in the 1991 census we have a balanced panel with all previous census

years. Therefore a key assumption for identification is that these discrepancies are random and not

systematically related to our analysis.

2.3.2 Summary Statistics

Table 2.1: Baseline Summary Statistics for GC and Control Villages

Control GC
Variable Mean SD Mean SD

Panel A: 1951

Population 274 215 503 307

Agricultural Share (employment) 0.94 0.12 0.93 0.08

N 73 92

Panel B: 1961

Population 318 247 707 472

Agricultural Share (employment) 0.90 0.16 0.88 0.15

Labor Force Participation Rate 0.51 0.09 0.45 0.06

Literacy 0.34 0.20 0.46 0.13

N 89 102

Table 2.1 provides a summary of baseline characteristics for both GC and control villages,

showing di”erences in key variables such as population size and agricultural share of employment

across two periods: 1951 and 1961. In Panel A, we observe that GC villages had a higher mean

population (503) compared to control villages (274) in 1951, with a slightly lower standard deviation,
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suggesting less variability in population size among GCs. Both groups had similar agricultural

employment shares, with GCs having a mean of 0.93 and control villages at 0.94. Panel B shows

the data for 1961, where population sizes have increased in both GC and control villages, with GCs

maintaining a larger mean population (707) than control villages (318). The agricultural share of

employment remained high for both groups, though slightly lower than in 1951. The GCs were also

more literate and had lower labor force participation rates. With the exception of agriculture (for

which the gaps between 1951 and 1961 were not significant at conventional levels), the t-test for

the other variables are significant at the 1% level.

2.4 Results

For the analyses to follow I exclude the 2011 census year since starting in 2006 the Indian government

introduced a large-sclae, nationwide rural employment generation program called the MGNREGA

that targeted villages only. By then a large number of of the GCs had been classified as townships

owing to their larger size and therefore were di”erentially impacted by the program. Studies on the

program show significant labor market e”ects (Imbert and Papp, 2015).

2.4.1 Di!erence-in-Di!erences

To estimate the e”ect of treatment over time, I specify a di”erence-in-di”erences (DiD) model that

includes both unit and time fixed e”ects. This model allows us to capture the di”erential impact

of treatment across multiple decades, controlling for unobserved heterogeneity at the village level

and common time trends. The equation for this model is given as follows:

yvt = ωv + ϱt +
2001∑

t=1951

εt → (GCv →Decadet) + ϖvt (2.1)

In this specification, yvt represents the outcome variable for village i in time period t. The

term ωv captures village fixed e”ects, while ϱt denotes time fixed e”ects common to all villages.
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Figure 2.4: Coe!cient plot of the treatment indicator interacted with year (DiD estimator). The
shaded region corresponds to the policy duration, about 15 years starting in 1966. The reference
year is set to 1961, the census year right before intervention. Blue lines indicate 95% confidence
intervals. For 1981, the census reports are available for only one district and so is not included in
the analysis. Standard errors are clustered at the village level.

The interaction εt → (GCv → Decadet) represents the decade-specific treatment e”ect for treated

villages. The error term ϖvt captures idiosyncratic shocks. This framework allows us to observe

how treatment e”ects evolve over time, identifying both immediate and cumulative impacts on the

outcome variable across decades. For all results I use 1961 as the baseline, the year right before

intervention.

Table 2.2 (Figure 2.4) presents the di”erence-in-di”erences (DiD) results for the e”ect of the

Grouping Center (GC) intervention on population growth. The table reports coe!cients for the

interaction between the GC treatment and indicator variables for each census year from 1951 to

2001, with 1961 as the base year. Each coe!cient reflects the impact of the GC policy on the log

of the population relative to 1961, capturing the di”erential growth for villages designated as GCs

compared to non-GC villages over time.

The results show a significant increase in the population for GC villages immediately following

the intervention, with the interaction term for 1971 yielding a coe!cient of 0.986 (p < 0.01). This
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Table 2.2: Di”-in-di” results for population

(1)
VARIABLES Log Population

GC → 1951 -0.029
(0.112)

GC → 1971 0.985***
(0.117)

GC → 1991 0.371***
(0.139)

GC → 2001 0.276**
(0.139)

Observations 967
R-squared 0.829
Mean dep. var (1951) 5.69
Mean dep. var (1961) 5.96
Mean dep. var (1971) 6.60
Mean dep. var (1991) 6.61
Mean dep. var (2001) 6.84

Notes: The base year is 1961 and GC stands for
Grouping Center. The 1981 Census did not enumer-
ate a significant part of the state. Standard errors
in parenthesis are clustered at the village level. ***
p<0.01, ** p<0.05, * p<0.1

suggests that, by 1971, GC villages experienced a nearly 99% increase in population relative to their

pre-intervention trends, reflecting the direct e”ect of the forced relocations during the intervention

period. However, the e”ect diminishes in later years, with the coe!cients gradually decreasing over

time.

By 1991, the coe!cient for the GC interaction remains positive and statistically significant,

though reduced in magnitude (0.380, p < 0.01), indicating that the initial population increase

partially persists two decades after the intervention.
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Table 2.3: Di”-in-di” results for economic variables (base year=1961)

(1) (2) (3)
VARIABLES Agricultural Share LFPR Literacy

Employment Rate

GC → 1951 0.003
(0.023)

GC → 1971 -0.019 0.091***
(0.023) (0.020)

GC → 1991 -0.066*** 0.061*** -0.025
(0.025) (0.020) (0.036)

GC → 2001 -0.054* 0.099*** 0.006
(0.029) (0.024) (0.034)

Observations 965 803 592
R-squared 0.602 0.520 0.858
Mean dep. var (1951) 0.93
Mean dep. var (1961) 0.89 0.48 0.41
Mean dep. var (1971) 0.92 0.45
Mean dep. var (1991) 0.82 0.51 0.61
Mean dep. var (2001) 0.81 0.56 0.66

Notes: The base year is 1961 and GC stands for Grouping Center. The 1981 Census
did not enumerate a significant part of the state. LFPR stands for labor force
participation rate and is the ratio of total workers to total population. Literacy rate
is measured as the crude rate (includes children under 6 years of age). Standard
errors in parenthesis are clustered at the village level. *** p<0.01, ** p<0.05, *
p<0.1

2.4.1.1 Structural Change

Building on the analysis of population e”ects, Table 2.3 presents the di”erence-in-di”erences results

for the agricultural employment share, examining how the Grouping Center (GC) intervention

impacted structural change. This table reports coe!cients for the interaction between the GC

designation and each census year from 1951 to 2001, with 1961 as the reference year.

Initially, the interaction terms for 1971 is close to zero and statistically insignificant suggesting

that the GC policy did not immediately alter the share of agricultural employment in GC villages

compared to non-GC villages. However, by 1991, a statistically significant decline in agricultural



45

employment share emerges for GC villages, with the coe!cient reaching -0.066 (p < 0.01). This

6.6 percentage point decrease suggests a fairly small shift away from agriculture in GC areas, given

that the the GCs absorbed on average a migrant size equal to their own population.

The downward trend persists into 2001, with a slightly smaller but still significant coe!cient

of -0.050 (p < 0.1), indicating that the policy’s e”ects on agricultural employment extended into

later decades. This suggests that the GC designation may have led to a sustained shift in economic

structure, even as the initial population surge tapered o”.

However, this coe!cient is to be interpreted as an Intent-to-treat since compliance was partial.

As mentioned earlier a sizable share of migrants returned after the policy.

2.4.2 Two-Stage Approach

Given that we have partial compliance, the analysis in the previous section measures an Intent-

to-Treat e”ect. This e”ect reflects the average impact of the intervention among all eligible par-

ticipants, regardless of whether they complied with their assigned treatment status. To estimate

the e”ect more precisely for those who were directly a”ected by the population shift, I employ an

instrumental variables approach. Specifically, this method allows us to address non-compliance by

isolating the causal e”ect of population shifts on structural change for the subgroup that responded

to the exogenous shift. Here, the instrumental variables provide a framework to separate the e”ect

of the intervention from other potential confounding influences.

A first choice is to use the GC assignment as an instrument. The GC assignment, or Grouping

Center assignment, o”ers a credible source of exogenous variation for estimating the causal impact

of population changes. By instrumenting population growth with GC assignment, we account for

the influence of population dynamics induced by the program rather than factors endogenous to

village characteristics. This approach provides a Local Average Treatment E”ect (LATE) specific

to those villages that complied with the treatment.

The analysis uses as the main explanatory variable the log di”erence in population between the
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post-treatment years and the immediate pre-intervention year, 1961, denoted as (Log Popt - Log

Pop1961). However, given that population growth itself could be endogenous to other unobserved

village characteristics that may also a”ect the agricultural share, I instrument population growth

between each of the years 1991 and 2001 with population growth during the intervention period (Log

Pop1971 - Log Pop1961), the period in which population growth was forced. This approach leverages

the initial population increase due to the forced relocation as an exogenous source of variation in

later population growth, under the assumption that the 1961–1971 growth rate captures the initial

impact of refugee inflow rather than endogenous factors driving later growth.

The equation to be estimated takes the familiar form-

(Agri sharev,t ↑Agri sharev,1961) = ω+ ε (Ln Popv,t ↑ Ln Popv,1961) + ϑXv + ϱt + ϖv,t (2.2)

where, in the left-hand side term, (Agri sharev,t ↑Agri sharev,1961), represents the change in the

agricultural share of employment from 1961 to a later time period t in village v. This captures how

much the agricultural employment share has shifted over time, which can indicate structural changes

in the local economy. The main independent variable of interest is (Ln Popv,t ↑ Ln Popv,1961),

which measures the growth in population in logarithmic terms between 1961 and year t in village

v. This log di”erence allows us to capture proportional changes in population, which are expected

to influence economic structure and labor distribution.

The term Xv includes baseline control variables for log population. The time fixed e”ects ϱt

control for any period-specific factors that might influence all villages uniformly. The coe!cient ε

is of primary interest, as it reflects the impact of population growth on the change in agricultural

share, holding other factors constant.

Column 1 of Table 2.4 reports a strong first stage, with a coe!cient of 0.672 that is highly

significant, indicating that the GCs grew about 50% more than the control villages in the post-

treatment years. This strong first stage along with Figure 2.3 suggests that the intervention-induced

population shift is a valid instrument for subsequent population growth.
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Table 2.4: IV Estimation

(1) (2) (3)
VARIABLES Ln Popt↑Ln Pop61 Agrit↑Agri61 LFPRt↑LFPR61

(First Stage) (2SLS) (2SLS)

GCv 0.673***
(0.128)

Ln Popt↑ Ln Pop61 -0.081** 0.085**
(0.035) (0.036)

Controls Yes Yes Yes
Observations 333 332 333
Notes: Standard errors in parenthesis are clustered at the village level. *** p<0.01, **
p<0.05, * p<0.1

Columns 2 and 3 present the Instrumental Variables (IV) estimates of the impact of population

growth on the agricultural employment share. The estimate in Column 3 shows a statistically

significant negative relationship between population growth and agricultural employment share,

with a coe!cient of -0.081 (p < 0.01). This suggests that higher population growth is associated

with a reduction in the agricultural share of employment. The estimate in Columns 3 yields a

similar coe!cient of 0.085 (p < 0.01) for labor force participation rate. These results indicate

that a doubling of population between 1961 and the post years (1991 and 2001) led to a fall in the

agricultural employment share by 4 percentage points and a rise in the LFPR by about 4 percentage

points.

2.4.3 Comparison with Other Settings

However, this semi-elasticity is fairly small when contrasted with those found, for example, in

Germany by Peters, 2022. For every 10% increase in migrants he finds a 2.5 percentage point fall in

agricultural employment. Given that migrants accounted for only a third of the receiving population

their e”ects on structural change are quite large. A possible explanation for this di”erence could
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be the already existing manufacturing base in Germany led by a centralized state that was able to

absorb the growth in population and transition the society away from agriculture. In fact he finds

no change to services employment share and instead an increase in manufacturing employment

similar in magnitude to the drop in agricultural employment share. The fact that my study region

was made up of a tribal society without manufacturing potential it seems less surprising that the

receiving locations were not able to make a rapid transition away from agriculture.

Nonetheless, the fact that population increases can also lead to structural changes in low-income

settings is striking, given that the context of my study region is of a society that was largely agrarian

to start with.

2.5 Analyzing Characteristics of Compliance

Figure 2.5: Scatter plot of population growth: 1961 to 1991 versus 1961 to 1971. Sample includes
only GCs.

Next I ask what potentially predicts non-compliance. First Figure 2.5 plots the log di”erence

in population between 1961 (immediate pre-treatment year) and 1971 (the height of the forced
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intervention) on the y-axis against the log di”erence in population between 1961 and 1991. This

reflects the strength of compliance to treatment. The regression coe!cient is 0.6 (< 1) indicating

partial compliance. However one does not see systematic di”erence across the distribution.

Table 2.5: Notations used in the 1961 Census to identify amenities

Category Item Notation
Transport and Postal Facilities Bridle Path R

Metalled Road R
Tarred Road R
Railway Rly
Branch Post O!ce BO
Sub-Post O!ce SO
Extra Departmental Branch O!ce Edbo
Extra Departmental Sub-O!ce Edso
Central Sub-O!ce CSO

Educational Institutions Primary, Basic, Tol, Maktab, Night, Nursery School P
Middle School (M.E. & M.V.) M
High School or Higher Secondary H
Higher Institutions including Colleges C
Technical Institutions T

Drinking Water Supply Tanks or Beels Tk
Kachha well Kw
Pipes and Tube wells or Ring wells S
Pucca well Pw
River, Running Stream, or Springs Riv

Bazar Day and Medical Facilities Weekly Bazar WB
Daily Bazar Db
Dispensaries D
Hospitals Hos

Veterinary Facilities and Government Veterinary, Private Veterinary, Other Methods V
Community Development Community Development Cd

National Extension Service Nes

Next, and in a suggestive though more rigorous manner, I look at suggestive evidence that the

share of people who left the GCs does seem to depend on baseline public amenities. For this I use

the 1961 Census to identify public amenities. A column named amenities lists alphabets separated

by commas, with each indicating some type of amenity. I create a variable ‘amenities’ that is the

sum of these indicators.

There are theoretically 24 di”erent amenities a village can have (see Table 2.5). Within my

sample, however, the minimum (maximum) value for amenities is 2 (9) with a mean of 5.68 (see

Figure B.4 for the distribution of amenities). To analyze compliance heterogeneity to GC status I
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Table 2.6: Population growth persistence by amenities at baseline

(1) (2)
VARIABLES Ln Popt↑Ln Pop61 Ln Popt↑Ln Pop61

GC 0.673*** -0.235
(0.128) (0.467)

GC → Public good score 0.156**
(0.076)

Intercept 2.611*** 2.664***
(0.445) (0.441)

Observations 333 319
R-squared 0.178 0.198
Notes: I focus on the two post-intervention time periods (1991 and 2001). Standard
errors in parentheses are clustered at the village level. Public goods score is the sum
of public goods available in 1961 (0 to 24) with a sample mean of 5.68. *** p<0.01,
** p<0.05, * p<0.1

run the following regression:

(Ln Popv,t ↑ Ln Popv,1961) = ω+ ε →GCv (2.3)

+ϱ
[
GCv →Amenities scorev

]
+ ϑXv + #t + ϖv,t

The coe!cient of interest, ϱ, which captures treatment status interacted with baseline amenities

and it captures how baseline amenities strengthen the degree of population persistence. Column 2 of

Table 2.6 finds a positive and statistically significant value for this estimate. In particular, treated

villages that score higher on 1961 amenities see a stronger correlation between the treatment period

population growth and longer-run population growths. This is suggestive of the higher amenity score

GCs being better able to retain their populations in the post-intervention periods. Furthermore in

column 2 the coe!cient on GCv, though not statistically significant, is negative, implying the GCs

with an amenity score of 0 grew even less than the control villages between 1961 and the post years

(1991 and 2001).
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2.5.1 Aggregate E!ects

As an additional result I look at the possibility of the policy having changed the state’s demographics

at the aggregate. Given the large internal changes that persist into the long run, it is possible that

the state as a whole might have had its demographics shift relative to other states.

(a) Synthetic control plot (b) Inference (p-value=0.86).

Figure 2.6: The donor pool comprises states with less than 2 million people in 1961 (7 in total).

Since the treatment state is an aggregate unit, I employ the synthetic control method to analyze

long term trends. For the donor pool I use states and union territories that had a population of less

than 2 million in the 1961 census, and use pre-treatment values of log population as the predictors.

This restricts the pool to the following states: Andaman & Nicobar, Goa, Lakshadweep, Manipur,

Meghalaya, Puducherry, and Tripura.5

Figure 2.6 (a) plots the time series of log population for Mizoram (solid) and synthetic Mizoram

(dashed).6 Though there appears to be an increase in population growth for Mizoram relative to

its synthetic control, the di”erences are slight. Furthermore, upon conducting inference tests, I

5I drop the state of Nagaland since it underwent boudary re-drawings in the 1950s and 1960s that incorporated
new regions thereby mechanically changing its demographics.

6The population data is the only one available that stretches back in time. The synthetic control method requires
a large number of pre-treatment periods to be meaningful (Abadie, 2021).
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obtain a p-value of 0.86, indicating the deviations are not statistically di”erent from 0. Figure 2.6

(b) plots the RMPSE for Mizoram (solid) as well as for the donor states (lighter-colored plots).

Clearly, Mizoram does not appear to be an outlier, with its post-RMPSE staying close to 0, similar

to its pre-RMPSE.

2.6 Conclusion

This paper examines the economic impacts of a forced urbanization policy implemented in Mizoram

during the 1960s, which relocated residents from over 500 villages into designated Grouping Cen-

ters (GCs) while leaving about 110 villages ungrouped. Using a di”erence-in-di”erences approach

comparing the treated and ungrouped villages, the analysis reveals that population growth in GCs

led to reductions in agricultural employment and increases in the labor force participation rate,

suggesting a structural shift in the local economy. Furthermore, a strong correlate of the policy’s

success is the availability of amenities in the treated villages.

These findings contribute to the literature on urbanization, highlighting the possibility of,

though limited, economic benefits of forced population concentration in low state-capacity, agrarian

contexts. This study also underscores the importance of supportive institutions and infrastructure

to achieve the growth objectives often associated with urbanization. While the literature on long-

term structural transformation has focused primarily on the industrialized countries, this paper

brings this topic in the context of a low-income, weak state setting.

Future research could build on these findings by examining similar policies in other regions and

investigating the long-term social impacts on displaced populations.
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Chapter 3

CHIEFS, CUSTOMS, AND COLONIES

3.1 Introduction

Existing work on the causes and consequences of agglomeration approach their questions pri-

marily through a neo-classical lens (Krugman (1999); Henderson (2010); Desmet et al. (2018)). A

question this raises is whether there can be cultural explanations for such topics, considering the

growing evidence that traditional practices are remarkably persistent in shaping present-day out-

comes, particularly in poorer societies (Atkin (2016); Jayachandran and Pande (2017); Ashraf et al.

(2020); Corno et al. (2020); Moscona et al. (2020); Lowes (2021); Le Rossignol et al. (2022)).1 This

paper tests the hypothesis that traditional practices shape spatial growth. It does so by leveraging

ethnic di”erences in tribal customary laws governing land inheritance. Furthermore it shows the

consequences these traditional di”erences have on local infrastructure.

In the northeastern Indian state of Manipur reside two sets of tribes, the Kuki-Zo and the

Naga. These two groups, who primarily occupy the hilly areas of the state, make up the main

ethnic minorities, the majority being the Meitei people living at the valley core that also includes

the capital city of Imphal.2 One sharp point of di”erence between them, however, is their ancestral

mode of village organization. While the Kuki-Zo practice governance under hereditary chiefs with

secular powers, the Nagas organize within less hierarchical structures (Hunter (1876); Shakespear

(1909); Gangte et al. (2014); Haokip (2017); Hodson (1911)). Land ownership among the former is

1Another area of research focuses on the origins of cultural practices (Nunn and Wantchekon (2011); Alesina et al.
(2013); BenYishay et al. (2017); Schulz et al. (2019)). This paper instead takes culture as given, and then looks at
its influence on a variety of outcomes.

2The Kuki-Zo and Naga are pan-ethnic groups, each comprising multiple tribes and sub-tribes. As section 3.2.2
highlights, however, is the commonness of traits and institutions ‘within’ the two categorizations. While the Meitei
majority make up two-thirds of the state’s population the remaining third is equally distributed between the two
minority groups.
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exclusively in the hands of the chief while among the Nagas, communities or individuals own land

without chiefly control (Hodson (1911)). Furthermore, the two sets of tribes are not bounded by

formal land laws that otherwise apply to the Meitei majority group, and each operates under its

own customs.

Consequently, among the Kuki-Zo group, sons of chiefs who do not inherit land from their

fathers are incentivized to leave and establish villages of their own (see Section 3.2.2 for more

details). As a result of such cleavages, the Kuki-Zo villages tend to be small in size, relatively

speaking. The consequence of this fragmentation shows up in the form of lower public amenities

(schools and roads).

The first strategy I use to establish these claims is a simple OLS regression of my outcome

variables on a dummy indicating which of the two ethnic groups a village belongs to. I find that

compared to the Naga villages, the Kuki-Zo ones are about 8 kilometer square smaller. This is

substantial considering the average Naga village is over 16 km sq. in area. The estimates are

robust to controlling for elevation, ruggedness, and distance to the capital city.

However, one concern of the above method is that we are not accounting for omitted variables

that might then bias the estimates. To strengthen causality claims, therefore, this paper uses a sec-

ond approach along the lines of recent work that exploit variation at ethnic borders (Michalopoulos

and Papaioannou (2013), Lowes (2017), Moscona et al. (2020), and Lowes (2021)). The reason-

ing behind such specifications is that, by focusing on a sub-sample right around the ethnic border,

many unobservables determined outside ethnic ones—geography, ecology, historical experiences, in-

centives—are likely to be similar. So one can, with a certain degree of confidence, attribute jumps

at these borders to di”erences in cultural forces. Looking at my study region, within a 0.05 degree

(↓ 5.5 km) bu”er around the ethnic border, I find results very similar in magnitude to the OLS

estimates. Then, as an alternate measure of village size, I place 0.01 x 0.01 degree grids over the

study region. I then assign a value 1 to each grid that is fully contained within a village’s bound-

ary in the shapefile, and 0 otherwise. A positive association between this indicator variable and
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ethnicity implies larger village size. Repeating the same specifications as above I find the Kuki-Zo

grids are 22% less likely to be fully contained inside an existing village (against an average of 58%

for the Naga grids).

It is plausible, nevertheless, that the village size di”erences have nothing to do with chiefly

institutions, and that the Kuki-Zo villages have always been smaller for reasons other than frag-

mentation over time. Figure 3.1 shows the normalized growth rates of the number of villages of

the two groups disaggregated at the district level. While the number of Naga villages has remained

fairly stable between 1971 and 2023, the number of Kuki-Zo villages has, on average, increased

more than two-fold.3 To cement this idea, I create a dummy that equals 1 if a village enumerated

in 2011 (the latest census) was also enumerated in the 1971 census (the oldest one that is publicly

available), and 0 otherwise. I find a negative and statistically significant coe!cient of this variable

on the Kuki-Zo ethnic dummy, thus indicating their villages were established at some time between

the two census years.

To further examine the impact of village fragmentation on public amenities, I analyze di”erences

in infrastructure across villages. Specifically, I explore whether the process of fragmentation and

the establishment of new villages among the Kuki-Zo have resulted in lower levels of public goods,

such as schools and roads, compared to the older villages. Fragmented villages often need to build

amenities from scratch, which could explain disparities in access to public infrastructure. Using

cross-sectional data from the 2011 census, I estimate a regression to determine the likelihood of

villages possessing these public goods, conditional on their ethnicity and whether they were estab-

lished after 1991. The results indicate that Kuki-Zo villages, particularly those established more

recently, have significantly lower levels of public amenities. This finding supports the hypothe-

sis that fragmentation—driven by customary land inheritance practices—can hinder infrastructure

development, thus reinforcing disparities in public amenities across ethnic lines.

3There exist two other mixed-ethnicity districts, namely, Tengnoupal and Chandel, that are dropped for the
analyses throughout the paper so as to avoid mis-measurement of the key regressor. For the remaining districts
used for the study, however, their borders coincide with the Kuki-Zo–Naga border.
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The paper’s findings contribute, firstly, to our understanding of culture’s e”ect on space. As

opposed to existing theories that use purely economic motives like agglomeration e”ects (Baldwin

and Okubo (2006)), skill complementarities (Eeckhout et al. (2014)), or exogenous factors like

terrain (Nagy (2023)), this paper shows how traditions can be another cause for spatial divergence.

Secondly, this paper speaks to the origins of modern institutional divergence. In his comparative

study of the Latin and Muslim world in the Medieval era, Greif (1994) brought a new theoretical

understanding of the link between informal cultural norms and their evolution to more formal

systems. He argued that when societies are confronted with new political or economic environments,

depending on their underlying traits and mental modes, they may diverge in their adaptation

process. Other qualitative works on the cultural roots of divergence include Fischer (1989) and

his study of di”erent immigrant groups setting up di”erent legal systems in the United States,

and that of Putnam (1994) explaining the economic divergence between Northern and Southern

Italy as arising from historical experiences with self-governing cities. Likewise, Greif and Tabellini

(2010, 2017) and Henrich (2020), in trying to explain the economic divergence between Europe and

China, point to di”erences in their traditional family structures. My study provides an empirical

link along the lines of Greif (1994) by showing how the roots of institutional divergence can be

traced to di”erences arising from di”erent initial conditions of pre-existing norms; it thus provides

an empirical study of the codification of customs to formal demarcations.

Thirdly, this paper speaks to the growing literature on the consequences of culture Nunn,

2022. Though the studies so far focus primarily on behavior and preferences (Alesina and Giuliano

(2011a); Lowes (2017); Ashraf et al. (2020)), little remains know on the e”ects of culture on public

amenities and infrastructure.

Lastly, this paper adds to the political economy of this region in India. Arguably the most

volatile state in the country, Manipur, and the rest of Northeast India, remains under-researched.4

4During the 2023-24 ethnic conflict that erupted in the state, many news pundits linked the incidents to religious
di!erences, while others took to conspiracy theories of mass illegal immigration. These ideas were pursued despite
any substantial supporting evidence.
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Disentangling the mechanisms driving political and economic instability should be at the heart of

research, moving forward.

The rest of the paper is organized as follows: Section 3.2 gives a background of the research

setting, Section 3.3 outlines the data sources, and Section 3.4 explains the methods and results.
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Figure 3.1: Growth in the number of villages between 1971 and 2023 for the eight districts inhabited
by the Kuki-Zo (blue dashed) and Naga (red solid) tribes. The y-axis is normalized to equal 100
in 1969. I do not include districts with mixed-ethnicities. (Source: Census 1971, Ministry of Gram
Panchayat 2023.)5

3.2 Background

In this section I give a brief outline of the state’s history in general, and the two studied groups in

particular.

5The most recent census for which data is available was conducted in 2011. To get an updated list for the figure,
I look at data from another government ministry, the Ministry of Gram Panchayat 2023.
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3.2.1 The Ethnic Composition of Manipur

The three main ethnic groups in Manipur are the Meiteis, the Nagas, and the Kuki-Zos. The

Meiteis reside at the valley core of the state, and historically, they belonged to the Kingdom of

Manipur. Known to have a written history and ruled by kings, the Meiteis display influences from

both Indic as well as Burmese civilizations (Parratt (2005)). In the peripheral mountain regions

that make up 90% of the state’s area, on the other hand, reside the other two minority groups who

historically were organized as small scale tribes. Often clubbed together as a general rule, they have

had various terms applied to distinguish them: the Hill people, the Tribal areas, etc. The Meitei in

the valley core, however, are constitutionally categorized as a more advanced ethnic group (general

category), owing to their historical experience of being a centralized kingdom. Population-wise the

Meiteis make up two-thirds of the population, the remaining third being made up in equal numbers

between the two minorities.

However, on closer inspection one notices distinct social systems within the Hill tribes. Section

3.2.2 gives more details of these bifurcations that form the core of this paper’s argument.

3.2.2 Ancestral Practices

One key distinction between the Kuki-Zo and Naga tribes is in their respective structures of village

organization. This fact was first noted by British colonial o!cers trying to make sense of the ethnic

mosaic of the region.6 To start with, consider this observation by McCulloch (1859), Political Agent

for the Manipur Kingdom:

“The [Naga] tribes I have hitherto noticed have exhibited chiefs hereditary; but without any

power. Amongst the [Kukis] this is not the case; their hereditary chiefs....having a very con-

siderable degree of power and receiving a revenue in kind, and in service from their subjects.”

(page 58)

6The dearth of local records in the past means having to resort primarily to British sources. To ensure the
credibility of the claims in these sources, I include citations from multiple authors at di!erent points in time who
travelled to multiple locations.
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Figure 3.2: Topographic map of Manipur state. The blue dashed line indicates the ethnic border.
The Kuki-Zo tribes inhabit areas south of the border while the north is inhabited by Naga tribes.
The red dot indicates the center of the capital city of Imphal.

Hunter (1876), writing about the Kuki-Zo, says,

“A chief’s son, on attaining manhood, does not generally remain with his father, but sets up

a village of his own. The men of one chief are able to transfer their allegiance to another at

will... The chiefs all come from a certain clan... Only the son of a chief can set up a village for

himself.” (page 60)

Hodson (1911), in a comparative statement, notes,

“We are sometimes able to distinguish a Kuki from a Naga clan by the development of the

chieftain in the former instance into a secular leader who takes only a ceremonial part in the

tribal rites, and in the latter case by the diminution of the secular authority of the gennabura
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[chief], who remains the religious head of his village.” (page 21)7

Similarly, Shakespear (1909) writes,

“The general rule is for the youngest son to inherit, but occasionally the eldest also claims a

share. With chiefs it is usual for each son, as he comes to a marriageable age, to be given

a certain number of households and allowed to set up a village of his own, but the youngest

generally remains with his father, and inherits his village and his property.... The peculiar

vagabond strand...of the Kuki-Lushai race...leads to villages splitting into hamlets and hamlets

sub-dividing... This could never happen among tribes belonging to the Naga group, with whom

intense love for the ancestral village site is a leading characteristic.” (page 21)

A recurring theme in these excerpts is the distinction in chiefly powers and functions between

the two groups. Furthermore, they make qualitative causal links between traditional systems and

spatial growth. The subsequent sections attempt to empirically test these claims and see how

persistent they are.

3.2.3 Village Creation Process

Two facts working simultaneously cause the proliferation of new villages. First, as recorded by early

colonial o!cers, only those from the chiefly clan can own land.8 Second, inheritance of existing

land goes from father to youngest son (though, sometimes the oldest). These two rules incentivize

the other sons to set up villages of their own, since only then can they too posses land. Sometimes

this involves settling in unclaimed territory, but often it involves annexation (Chongloi (2018)).

Qualitative evidence note that to establish a new village a chief’s son gathers a few members

from the parent village (Chongloi (2022)). Unfortunately there are no precise numbers available

for verification. Once established, new members choosing to join must get approvals from both

the parent village chief and the receiving village chief. New villages being formed with as few as

7Hodson (1910) also noted the isolated nature of Naga villages as follows, “As a general rule it may be said
that each village forms an independent, self-contained group.” Many other authors make similar observations that
members of the group seldom leave their village and join a new allegiance.

8Others like Chongloi (2018) contend that even commoners with good standing can set up villages.
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20 families are common. More recent local media reports also support the idea that “in the Kuki

areas, all of the village land is owned by the chief and the villagers are his tenants living under his

patronage, who are given temporary rights for tilling the land on the condition that a portion of

the produce should be given to the chief, the landowner. It is simply because of this factor that

new villages keep cropping up in Kuki-dominated areas as the brothers of the Chief want a slice of

the pie.”9

3.3 Data

3.3.1 Determining Ethnic Borders

The state of Manipur is divided into sixteen districts. Of these, ten are inhabited by the two

ethnic minorities, and furthermore, eight have their borders coinciding with ethnicity; namely,

Churachandpur, Kamjong, Kangpokpi, Noney, Pherzawl, Senapati, Tamenglong, and Ukhrul. I

therefore use these eight district boundaries as the point of discontinuity for my analyses.

3.3.2 Main Outcome Variable

To get information on village location and size I use data from the Socioeconomic High-resolution

Rural-Urban Geographic or SHRUG (Asher et al. (2019)). It includes a shapefile of village bound-

aries for those that were enumerated in the 2011 Census of India. An important point to emphasize

in the context of my study region is that these village boundaries include, in addition to settlements,

farmlands and forests. While farmlands sustain the agricultural societies, forests also provide other

needs such as firewood and hunting grounds.

The village demarcations provided in the dataset allow for a granular analysis of village surface

areas, including the calculation of polygon averages of geographic variables for controls. A limitation

is that we have information for only the 2011 villages. But as I show below, there are ways to extend

this geographic data back in time.

9Link to article quoted.

https://www.ifp.co.in/editorial/land-ownership-in-the-hills-of-manipur
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3.3.3 Controls

For geographic controls I use NASA’s Shuttle Radar Topography Mission (SRTM) available at a

30 metre resolution. This allows me to calculate both the elevation and terrain ruggedness of each

village. To estimate the e”ect of cultural practices on my outcomes of interest, I further pick a sub-

sample along a 0.05 degree (about 5.5 kms) bu”er of the ethnic borders as shown in Figure-3. This

controls for other unobserved spatial characteristics that might confound the study if unaccounted

for.

3.3.4 Summary Statistics

Table 3.1: Summary Statistics

All villages Villages within a
0.5 degree bu”er

Variable Naga Kuki-Zo p-value Naga Kuki-Zo p-value

Area (km sq.) 16.706 5.65 0.00 15.525 5.221 0.00
(14.38) (9.16) (12.93) (7.69)

Elevation (metres) 1113 1074 0.04 1091 1160 0.08
(391) (367) (368) (405)

Ruggedness 31.53 27.07 0.00 30.98 28.81 0.01
(6.08) (10.12) (6.63) (9.26)

Distance to capital (kms) 53.74 46.78 0.00 46.80 36.13 0.00
(16.90) (21.99) (16.23) (16.09)

Absolute Latitude 24.97 24.65 0.00 24.97 24.92 0.04
(0.32) (0.35) (0.28) (0.23)

Observations 542 1147 130 379

Notes: The unit of observation is the village. Standard deviations in parenthesis. Ruggedness is an

index formally called Terrain Ruggedness Index (TRI) is calculated by taking the mean of the absolute

di!erences between the elevation of a central grid cell and the elevations of its eight neighboring cells

in a raster. Mathematically, for each cell, TRI is given by:

TRI =
1

8

8∑

i=1

|z0 → zi|

where z0 is the elevation of the central cell and zi are the elevations of the neighboring cells. This

measure captures the average deviation in elevation (in metres), indicating the roughness of the

terrain. The elevation raster file is granulated at a 30m↑ 30m level.
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Table 3.1 reports summary statistics for a few relevant geographic variables. Looking at the full

sample of Kuki-Zo and Naga villages one does find statistically di”erent di”erences for a number of

variables. This seems true even within a 0.5 degree bu”er of the ethnic border. However, the size

of the di”erences are very small. For example, the Kuki-Zo villages are 6.3% higher in elevation.

The only exception is the distance to the capital city for which the Kuki-Zo villages are about 9

kilometres closer, against an average of 46 kms for the Naga group. Nonetheless I include all these

variables as covariates in my regressions.

3.4 Results

3.4.1 OLS Estimates

I begin by running the following specification-

yi = ω+ ε →Kuki Zoi + #Xi + ϖi (3.1)

where yi is outcome of village i. Kuki Zoi is a dummy variable that equals 1 if village i belongs

to the Kuki-Zo group and 0 otherwise. Xi are village level controls that include elevation, terrain

ruggedness. Given the fact that the Kuki-Zo villages are closer to the capital city by about 9 kms,

I include as a covariate distance to the state capital city.

I first report OLS estimates (Table 3.2) that includes all villages inhabited by the two groups.

From column 1 we see a jump in village size across the ethnic borders. Against an average village

area of 15.52 sq.km for the Naga villages, the Kuki-Zo villages are about 8 sq.kms smaller. These

results are robust to controlling for elevation, ruggedness, and distance to the capital city center

(column 2).

3.4.2 Bu!ered region

One concern is that we might not be accounting for omitted spatial variables that could possibly

be driving these results. To overcomes this I create a 0.05 degree (5.5 km) bu”er around the border
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Table 3.2: Village size (all villages)

Dependent variable is

village area in km sq.

(1) (2)

Kuki-Zo -11.051*** -8.556***

(2.686) (2.534)

Elevation -0.005**

(0.002)

Ruggedness 0.308***

(0.070)

Distance to capital 0.190***

(0.061)

Observations 1,689 1,689

R-squared 0.178 0.362

Controls No Yes

Mean dep. var 9.202 9.202

Notes: Standard errors in parentheses are clustered at the sub-

district level. The dependent variable is the area of a village (in-

cluding farmland and forests) in square kilometres. Kuki-Zo is a

binary variable that equals 1 if a village belongs to a Kuki-Zo tribe

and 0 if it belongs to a Naga tribe. Controls include distance to

the state capital center core, elevation in metres, and a measure of

terrain ruggedness. *** p<0.01, ** p<0.05, * p<0.1

so as to control for unobservables that are likely similar within the bu”er. Furthermore I divide

the border into 5 segments and include them as fixed e”ects (Dell (2010)). This is analogous to a

regression discontinuity design except that here I am leveraging variation in cultural practices at

the border. This leads us to a specification of the form-

yis = ω+ ε →Kuki Zoi + #Xi +$s + ϖis (3.2)

where yis is outcome of village i along line segment s of the ethnic border. Kuki Zoi is a dummy

variable that equals 1 if village i belongs to the Kuki-Zo group and 0 otherwise. Xi are village

level controls that include elevation, terrain ruggedness, and distance to the state capital city. By

dividing the border into segments and including them as a fixed e”ect ($s) I further control for
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wider spatial unobservables.

Also note that by including distance to the capital city center I am controlling for smooth

geographic variation across the border since areas close to each other will have similar values of

this variable. Thus a statistically significant di”erence in ε from eq. 2 captures jumps at the

border. The results from this specification are reported in Table 3.3 while Figure 3.3 gives a visual

representation of the results. The coe!cients maintain their size and significance levels. Tables C.1

and C.2 in the appendix use alternate smoothing variables as robustness checks.

Figure 3.3: Polygons of villages within a 0.05 degree (5.5 km) bu”er of the ethnic border. Visually
we can observe that Kuki-Zo villages, lying south of the border, are much smaller in size.
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Table 3.3: Village size across ethnic borders but within a 0.05 degree bu”er

Dependent variable is village area in km sq.

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

Kuki-Zo -10.303*** -9.073*** -8.117*** -7.968***

(2.061) (1.965) (1.957) (2.192)

Observations 509 509 509 509

R-squared 0.189 0.278 0.303 0.312

Controls No No Yes Yes

Segment Fixed E!ect No Yes No Yes

Mean dep. var 7.853 7.853 7.853 7.853

Notes: Standard errors in parentheses are clustered at the sub-district level. The dependent variable is

the area of a village (including farmland and forests) in square kilometres. Kuki-Zo is a binary variable

that equals 1 if a village belongs to a Kuki-Zo tribe and 0 if it belongs to a Naga tribe. Controls include

distance to the state capital center core, elevation in metres, and a measure of terrain ruggedness. The

border is divided into 5 equal segments that are used as fixed e!ects so that I am comparing groups along

these segments. *** p<0.01, ** p<0.05, * p<0.1

Figure 3.4: A section of my study region at the ethnic border (blue line). Red lines indicate a
village’s polygon border. Each grid (black square) is 0.01 x 0.01 degrees in size. Villages on the
right side belong to the Kuki-Zo group.

3.4.3 Grids

In this subsection I introduce an alternate way of measuring village size. First I create a set of

grids in the bu”er area, each of size 0.01 x 0.01 degrees. Then for each grid I assign a value of 1 if

it is fully contained within a village boundary, and 0 otherwise. In Figure 3.4, for example, Grid

A is completely contained within a village’s red boundary and is assigned a value 1. Grid B, on
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Table 3.4: Grids across ethnic borders

Dependent variable equals 1 if grid is

contained entirely within a village

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

Kuki-Zo -0.224*** -0.236*** -0.208*** -0.214***

(0.073) (0.067) (0.054) (0.059)

Observations 2,585 2,585 2,585 2,585

R-squared 0.050 0.077 0.086 0.088

Controls No No Yes Yes

Segment Fixed E!ect No Yes No Yes

Mean dep. var 0.474 0.474 0.474 0.474

Notes: Standard errors in parentheses are clustered at the sub-district level. The dependent variable

equals 1 if a grid is fully contained within a village boundary (each grid is 0.01 x 0.01 degrees in size).

Kuki-Zo is a binary variable that equals 1 if a village belongs to a Kuki-Zo tribe and 0 if it belongs to a

Naga tribe. Controls include distance to the state capital center core, elevation in metres, and a measure

of terrain ruggedness. The border is divided into 5 equal segments that are used as fixed e!ects so that

I am comparing groups along these segments. *** p<0.01, ** p<0.05, * p<0.1

the other hand, overlaps with two villages and is therefore coded as 0. Intuitively it captures the

probability that a random grid dropped on a region is fully contained within an existing village’s

boundary. Hence a negative coe!cient on the Kuki-Zo dummy for this indicator variable would

indicate smaller villages. This is confirmed from the columns of Table 3.4.

3.4.4 Dynamics (growth of villages)

Next, as a validation of the paper’s central claim that the Kuki-Zo villages are more likely to cleave

over time I create a dummy variable that equals 1 if a village enumerated in the 2011 census (most

recent one) was also enumerated in the 1971 census (earliest census for which data is available),

and 0 otherwise. A negative and significant coe!cient of ethnicity on this variable captures the fact

that the Kuki-Zo villages were established at some time after 1971. Table-5 repeats the exercise

from Table 3.5 but with this newly created dummy as the dependent variable. As expected, the

Kuki-villages are relatively new.
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Table 3.5: Whether village was established before 1971

Dependent variable indicates if a village
in the 2011 census existed before 1971
(1) (2) (3) (4)

Kuki-Zo -0.083** -0.103*** -0.110*** -0.112***
(0.037) (0.034) (0.032) (0.037)

Observations 509 509 509 509
R-squared 0.014 0.031 0.034 0.038
Controls No No Yes Yes
Segment Fixed E”ect No Yes No Yes
Mean dep. var 0.899 0.899 0.899 0.899

Notes: Standard errors in parentheses are clustered at the sub-district level. The dependent variable is

a dummy variable that equals 1 if a village enumerated in 2011 already existed before 1971. Kuki-Zo

is a binary variable that equals 1 if a village belongs to a Kuki-Zo tribe and 0 if it belongs to a Naga

tribe. Controls include distance to the state capital center core, elevation in metres, and a measure of

terrain ruggedness. The border is divided into 5 equal segments that are used as fixed e!ects so that I

am comparing groups along these segments. *** p<0.01, ** p<0.05, * p<0.1

3.4.5 Public goods

Next I look at di”erences in public amenities. One cost to village fragmentation is having to build

infrastructure from scratch when a new village is established. To test this I estimate a simple

regression of the following form and look at cross sectional di”erences from the 2011 census-

yi = ω+ ε →Kuki Zoi + ϱ (Kuki Zoi → New Villagei) + ϖi (3.3)

where New Villagei is a dummy variable that indicates if a village was established after 1991. A

negative value of both ε and ϱ will suggest that the Kuki-Zo villages have lower access to public

amenities and that this e”ect is stronger for the newer villages, thus adding credibility to the idea

that village fragmentation lowers infrastructure development among the Kuki-Zo. For my analysis
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I consider the following public goods: government primary and middle school availability, major

district roads, and black-topped roads.

Table 3.6: Public amenities availability

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Primary Primary Middle Middle Major district Major district Black-topped Black-topped

school school school school road road road road

Kuki-Zo -0.362*** -0.334*** -0.113*** -0.122*** -0.236*** -0.244*** -0.108*** -0.093***
(0.025) (0.024) (0.025) (0.028) (0.034) (0.033) (0.023) (0.029)

Kuki-Zo → New Villagei -0.226*** -0.070** -0.064*** -0.066**
(0.042) (0.028) (0.025) (0.026)

Observations 1,359 1,359 1,359 1,359 1,359 1,359 1,359 1,359
R-squared 0.109 0.133 0.015 0.018 0.061 0.063 0.014 0.017

Notes: Robust standard errors in parentheses. New Village is a dummy variable that equals 1 if the village enumerated in

the 2011 Census did not exist in 1991. *** p<0.01, ** p<0.05, * p<0.1

In columns 1 and 2 of Table 3.6, we focus on primary school and secondary school availability

in Kuki-Zo villages. The coe!cient on the Kuki-Zo variable is negative and statistically significant,

indicating that Kuki-Zo villages are less likely to have primary and secondary schools compared to

non-Kuki-Zo villages. This suggests an educational infrastructure gap in these communities. Fur-

thermore, the interaction term between Kuki-Zo ethnicity and the indicator for villages established

after 1991 ( New Village) is also negative and significant implying that recently established Kuki-Zo

villages experience an additional disadvantage, being even less likely to have primary schools, which

underscores the challenges of infrastructure development in newly fragmented communities.

For the remaining columns, which examine middle school availability, major district roads,

and other district roads, we observe a similar pattern. The coe!cients on the Kuki-Zo variable

are consistently negative and statistically significant, indicating lower availability of these public

amenities in Kuki-Zo villages. Additionally, the interaction terms for new village formation are

negative, further confirming that newly formed Kuki-Zo villages face an added disadvantage in

accessing public infrastructure. This pattern across various types of public goods supports the

hypothesis that village fragmentation, particularly within Kuki-Zo communities, is associated with

lower levels of public amenities.
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However, one should note that the coe!cient on gamma is likely an underestimate of the true

e”ect of fragmentation since those that were established before 1991 might themselves be new

villages from the point of view of, say, 1971. This further does not account for the cost to the old

villages losing members to a new village.

3.5 Conclusion

This paper investigates the significant yet often overlooked role of cultural and customary land

practices in influencing spatial growth and public infrastructure within ethnic communities. By

comparing two prominent tribal groups in Manipur, India, the Kuki-Zo and the Naga, I demonstrate

how di”erences in land inheritance customs have led to varying village sizes and, consequently,

disparities in access to public amenities. The findings underscore that, for the Kuki-Zo group,

the fragmentation of villages due to customary practices results in smaller settlements with fewer

public resources, such as schools and roads. This contributes to the broader understanding of

how historical and cultural institutions continue to impact development outcomes, particularly in

regions with limited state capacity.

The study contributes to the literature on the political economy of rural development by em-

phasizing the unique challenges that traditional inheritance systems pose for infrastructure and

economic consolidation in rural areas. These findings suggest that development policies must con-

sider cultural and institutional factors unique to regions when attempting to foster growth and

infrastructure expansion. Future research could build upon these findings by exploring similar dy-

namics in other tribal or rural contexts, potentially yielding a more comprehensive understanding

of how cultural and historical institutions impact development across diverse geographic areas.
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Chapter 4

IS GEOGRAPHY EXOGENOUS? CULTURE AND MIGRATION IN
SOUTHEAST ASIA

4.1 Introduction

When posing questions on the long-run interactions between geography and institutions, economists

largely suppose the direction of causality as going from the former to the latter. Geographical char-

acteristics, as argued by economists, are di!cult to alter drastically, more so in the pre-industrial

era. This reasoning seems widely accepted as suggested by the voluminous literature that has as its

key independent variable a geographical or ecological variable (Michalopoulos, 2012; Jimenez-Ayora

and Ulubaşoğlu, 2015; Galor and Özak, 2016; BenYishay et al., 2017; Henderson et al., 2018). In

similar ways, other papers instead use them as instruments (Alesina et al., 2013; Fenske, 2014;

Mayshar et al., 2022). The outcome variables in these studies fill a spectrum of cultural traits and

institutions, from gender attitudes to state formation, kinship structures to time preference.

However, a topic less explored in the historical economics literature is the possibility of geography

being treated as a left-hand-side variable. Do societies choose where to migrate over long time

horizons? And what determines this? Furthermore, what implications does this potentially have

for econometric analyses?

This paper tests the hypothesis that groups can and do migrate to geographical areas that

best suit their pre-existing practices. In particular, I look at the historical migratory patterns of

ethnic groups from two language families (Kra-Dai and Hmong-Mien) and their gradual peopling

of Southeast Asia over centuries. Widely studied by anthropologists and historians, the various

peoples of the Kra-Dai language family, whose origins are in Southwest China, have been recorded

since early times to have been practicing wet-rice cultivation in the valleys between mountains
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(Chamberlain, 1975; Baker, 2002; Li et al., 2016). On the other hand, the Hmong-Mien language

groups, another set of tribes with origins in Southwest China, locate themselves on mountain tops

owing to their practice of shifting cultivation on hill slopes (Quincy, 1995; Schein, 2000; Wen et al.,

2005).1

Furthermore, the Kra-Dai people were also relatively hierarchical and known to have a feudal

like chiefdom system having been influenced by contact with Chinese civilization (Holm, 2004;

Leach, 2021). The Hmong-Mien, on the other hand, were organized at a smaller scale without

political centralization beyond the village (Lee and Tapp, 2010).

As the Han Chinese expanded southward in search of new land between the second century

B.C and well into the European colonial era, they pushed these two sets of peoples further south

and westward into the provinces of Yunnan, Sichuan, and Guizhou, as well as large areas that

constitute modern-day Vietnam, Laos, Thailand, Myanmar, and Northeast India (Dodd, 1923;

Michaud and Culas, 2000; Scott, 2010). This area of the world, named Zomia by Van Schendel,

2005, is a vast expanse the size of Europe with a population of over 100 million and cutting across

nine, modern-day nation-states.

A natural question one can ask is what the patterns of their respective migrations were. Were

these re-locations random, and that the new geographies the people came to inhabit dictated new

practices? Or did their pre-existing locations and agricultural practices lead to selective movements?

This age-old chicken-egg question about whether culture is the cause or e”ect of geography is

one that has absorbed the interests of economic historians in recent decades (Bazzi et al., 2020;

Obolensky et al., 2024). And while the literature largely supports the idea of environments shaping

outcomes, this paper provides evidence for the reverse case and approaches the question from a

long-run historical point of view.

In line with my hypothesis of endogenous migration, I do find selective settlements of groups

based on pre-existing agricultural practices. The Kra-Dai people settle in less-rugged terrain, since

1West, 2010 gives a detailed account of many individual groups, including origins and agricultural practices.
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flatter areas are much more suitable for wet-rice cultivation. The Hmong-Mien, on the other hand,

settle at steeper slopes. Two reasons support the assumptions underlying these claims. First, the

migration of the two groups share a common cause and a common point of origin. Second, since

language is not easily manipulable, especially at the group level, it seems more plausible to think of

the direction of causality as going from language-group-specific agricultural practice to settlement

terrain via migration. This argument finds strength in the definition of a language family as “a

group of genetically related languages, that is, languages which share a linguistic kinship by virtue

of having developed from a common ancestor.”2

But endogenous settlement also means that the migrants should carry with them a bundle of

institutions (formal and informal) to these new locations. The village-based form of organization of

the Hmong-Mien, as mentioned above, shows up in the form of smaller geographical areas occupied

by their sub-groups that migrated as compared to the larger ones of the Kra-Dai sub-groups.

Furthermore the Kra-Dai settlements are more clustered while the Hmong-Mien settlements are

more fragmented and dispersed. Additional results using the epidemiological method show lower

rates of inter-ethnic marriages among those belonging to the historically tight-knit Hmong-Mien

group (Fernández, 2011).

One should note here that the thesis of this paper is not a critique of geography as an exogenous

variable in all settings. Rather its purpose is simply to highlight cases that might deviate from this

supposition, a possibility that is understudied in historical contexts. Neither is this paper about

language families. Rather its use comes from the convenient historical setting that happens to

produce variation at the language family level among the two studied ones. In other regions of the

world such cultural variations across families may be less or more pronounced.

Early works on endogenous migration go back to Steckel, 1983, 1989. Looking at the east-west

nature of US internal migration, Steckel proposed the idea of climatic similarity along latitudes as

an explanation for such patterns. More recently, Obolensky et al., 2024, in a large sample of US

2Taken from Campbell, 2013, Historical Linguistics, pg.173.
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migrants, show how immigrants pick locations in the United States that are closest in climate to

their home country’s. My paper builds on a similar theme while explicitly linking migrations to

history and pre-existing institutions and practices.

This paper also contributes to the literature on persistence studies that generally treat geography

as being exogenous. This has generated a large body of work that attempts to explain the origins of

institutions to geography (BenYishay et al., 2017; Talhelm et al., 2014). While those that use large

geographic di”erences like those of Diamond and Ordunio, 1999 might be reasonable, in smaller

sub-regions, one worries how much of the exclusion restriction might be valid since people can

migrate.

Lastly, this paper also contributes to our understanding of agriculture’s role in the emergence

of hierarchy. Mayshar et al., 2022 test James Scott’s influential idea (Scott, 2010, 2017) that

cereal crop appropriability caused the emergence of states. To resolve endogeneity concerns they

instrument for crop selection with geographic and ecological variables that capture cereal suitability.

My study, however, emphasizes a key distinction between primary and secondary state formation.

While geography certainly played a big role in the endogenous formation of primary states, it might

have had a much dampened e”ect on secondary state formation.3 My analysis shows instead that

states travel, and that they might pick places that best sustain their populations. Thus I raise a

key distinction in definition between endogenous state formation and state expansion/proliferation.

The rest of the paper is organized as follows: Section 4.2 gives a brief historical background

of the setting, section 4.3 outlines a theoretical framework, and section 4.4 onwards elaborates the

data and results.

3This distinction matters since cases of primary state formation are the exception. In fact we know of only about
8 or 9 such cases (Sandeford, 2018). The rule for the majority of the world is state formation by emulation,
interactions, and conquests from or by other states.



75

4.2 Background

The Kra-Dai and Hmong-Mien languages families are two of five families that make up the societies

in Southeast Asia, the others being Sino-Tibetan, Austro-Asiatic, and Austronesian. The earliest

recorded societies of these two families go back to before the formation of the first Chinese Qin

Dynasty in 221 B.C. Scholars by-and-large agree that the point of origin of the two groups is

somewhere in Southern China in the Guangxi/Guizhou province (Blench, 2008; Chamberlain, 1975).

Over the centuries, as the Han Chinese expanded, they pushed these two groups outward in a

southerly direction (Schafer, 1967). Thereafter, the groups further travelled even in the absence

of Chinese contact. Figure 4.1 shows the present-day boundaries of the various ethnic groups

belonging to the Kra-Dai (sub-figure a) and the Hmong-Mien (sub-figure b) families as recorded

by the Ethnologue. The arrows in each sub-figure were created separately by a number of authors,

and are meant to indicate the likeliest direction of migration over time (Baker, 2002).

(a) (b)

Figure 4.1: Polygons of the ethnic boundaries of the (a) Kra-Dai and the (b) Hmong-Mien language
families. The arrows indicate migration directions as suggested by Baker (2002) and Chamberlain
(2013) for the Kra-Dai, and as suggested by traditional folklore and transcribed by van Herzeele
(2013) for the the Hmong-Mien. Note: The arrows do not indicate actual migration ‘routes’ but
are meant to indicate the likeliest ‘direction’ of migration.
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However, two reasons jointly suggest the endogenous nature of their respective re-settling.

Firstly, starting at Southern China, early chronicles report a sharp distinction between their agri-

cultural practice and choice of settlement. The Hmong-Mien were known to live in rugged, higher

elevated areas while sustaining on shifting cultivation.4 This stood in contrast to the Kra-Dai

who were know for their reliance on intensive wet-rice cultivation in river valleys (Scott, 2010). A

popular saying in China goes,

“The Miao (the Hmong-Mien) live at the head of the mountain, the Zhuang (a Kra-Dai people)

at the head of the river, and the Han at the head of the street” (Kaup, 2000).5

Secondly, the Kra-Dai folk stories and chronicles speak of their statelets/kingdoms being set

up by disgruntled princes sojourning elsewhere in search of new locations. A well-known one is

the establishment of the Tai-Ahom kingdom in the Bhramaputra river valley in Northeast India

(Baura, 1930). In 1215 A.D. a young Kra-Dai prince named Sukaphaa left the kingdom of Mong

Mao located along the Longjiang river valley in Yunnan, China. He took with him “three queens,

two sons and a daughter; chiefs from five other dependent Mongs; members of the priestly class

and soldiers—a total contingent of 9,000,... 300 horses fitted with saddles and bridles and two

elephants”(Phukan, 1992). The journey took thirteen years and almost a thousand kilometers,

and required bypassing several mountainous territories until they found an appropriate location

to cultivate wet-rice. Thus we observe a few facts of their migration pattern: first, they moved

from one river valley to another. Second, they brought with them old institutions (eg., priests)

and practices (wet-rice) to the new location. But more consequentially, they already possessed a

knowledge of statecraft.6

Likewise, in the Lao People’s Democratic Republic the people categorize themselves into three

distinct groups based on geographic location: the lowland Lao or Lao-Loum made up of the Kra-Dai

4Other synonyms for shifting cultivation in the region include swidden agriculture, jhum cultivation, slash-and-
burn agriculture.

5An important point to note is that the two agricultural practices are not exclusive within a group and that a
combination of both intensive and shifting cultivation can be found occasionally within a group. However, what
this paper relies on is the fact that one of the two is the predominant mode of agriculture.

6See Figure-A.3 in the appendix for the path of their migration.
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peoples; the midland Lao or Lao-Theung comprising the Austro-Asiatic groups; and the upland

Lao or Lao-Sung made up of Hmong-Mien speaking peoples (Baumann and Gingrich, 2004).7

Section 4.3 provides a framework that builds on this historical context and highlights the con-

cerns arising in the use of geographic variables in such settings.

4.3 Conceptual Framework and Hypothesis

Within Guangxi province in Southwestern China, the proposed point of origin for the two groups,

there are notable di”erences in the geographic characteristics of the Hmong-Mien and Kra-Dai,

particularly in the Terrain Ruggedness Index (TRI) and elevation of their respective settlements

(see Figure 4.2). The former are perched on more rugged higher elevation areas as compared to

the Kra-Dai. As these groups migrated, a key question arises: do these foundational geographic

features persist in influencing their new settlement choices? If these geographic attributes continue

to characterize the migration destinations, it suggests a consistent preference or need for certain

topographical conditions.

But if geographic choices persist are there other characteristics we might also expect to persist?

For example, a large literature on cultural persistence shows how migrants carry with them values

and practices to their new locations (eg., Fernández and Fogli, 2009). This continuity introduces

important considerations for, say, instrumental variable (IV) estimation.8 If settlement choices

are group-specific, and that these groups also carry with them certain group-specific institutions,

then these geographic features will be correlated with various outcomes we measure. Consequently,

using TRI or elevation as instruments may risk introducing spurious correlations into the estimation.

Specifically, the outcomes we observe today could appear correlated with geographic features not

because of a causal relationship but due to shared historical or cultural influences brought about by

7Another Hmong-Mien proverb goes as follows, “If you don’t fear hunger, stay in the mountains. If you don’t fear
death, go to the plains” (as stated in a documentary by Terra Films TV, video link, minute 4:17).

8An influential theory on state formation is by Wittfogel, 1959 who suggested irrigation for intensive agriculture
as the precursor to states. His mechanism operates via the emergence of an autocratic state to manage water
resources. Bentzen et al., 2017 test this theory using irrigation potential as an instrument.

https://www.youtube.com/watch?v=WnnFMv9GCH4&t=1254s
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migration. This would violate the exclusion restriction, where the instrument should only influence

the outcome through the treatment variable and not through alternative pathways, such as the

persistence of cultural traits.

The remaining sections provide some evidence for these claims.

4.4 Data

I begin by geo-referencing maps of the language groups as outlined in the Ethnologue (Campbell

and Grondona, 2008). A naive approach to conduct my analysis would be to use these language

borders to calculate the desired statistics and run a comparison between the two groups. The

disadvantage of this method, however, is that we would be including non-inhabited regions like

forests and wastelands. Given the research question is specifically about actual human settlement

and not about claimed territory, this approach would not be meaningful. Furthermore, a common

reference made to Southeast Asia’s population is how sparse it is.

To get around this issue I make use of data from the World Settlements Footprint (Marconcini

et al., 2020). Using machine learning techniques on NASA’s Landsat imagery, the WSF dataset

provides a raster file of every possible human settlement in the year 2019. I polygonize the raster

which allows me to superimpose the settlement data with the ethno-linguistic borders from the

Ethnologue to get a precise idea of where groups locate themselves within their respective borders.

A point to note is that the conversion of the settlement raster to polygons results in some adjacent

raster pixels of settlements to be merged into a single polygon feature. This just happens to be

how the ‘polygonize’ function in QGIS or ArcGIS executes the command. Therefore one should not

interpret a polygon feature as necessarily a unit settlement but occasionally a cluster of settlements.

Figure-A.2 in the appendix shows the settlements of the Tai-Khamti ethnic group superimposed

over their ethnic boundary.

For the elevation data I use NASA’s Shuttle Radar Topography Mission (SRTM) measured in

meters and granulated at a 30m→30m level (Mission, 2013). This dataset allows me to further
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calculate a Terrain Ruggedness Index (TRI) using the default settings in QGIS. For each cell in

the SRTM raster file, the TRI is calculated by taking the mean of the absolute di”erences between

the elevation of a central grid cell and the elevations of its eight neighboring cells in a raster.

Mathematically, for each cell, TRI is given by:

TRI =
1

8

8∑

i=1

|z0 ↑ zi|

where z0 is the elevation of the central cell and zi are the elevations of the neighboring cells. This

measure captures the average deviation in elevation (in meters), indicating the roughness of the

terrain.

4.5 Results

In section 4.5.1, I first show di”erence between the two groups in Guangxi province. In section

4.5.2, I show di”erences in the distributions of settlements between the two groups for all locations

across Zomia. Sections 4.5.3 and 4.5.4 highlight the challenges we might face in interpreting other

results under these scenarios. Lastly Section 4.5.5 then asks what an instrument would pick up

were we to ignore selective migration.

4.5.1 Di!erences in Settlements in Guangxi Province, China

The geographic di”erences between the Kra-Dai and Hmong-Mien groups in Guangxi Province

o”er a compelling starting point for understanding how pre-existing practices influence settlement

patterns. Guangxi province, the proposed point of origin for both groups, provides a natural setting

for comparing their geographic preferences because it contains diverse terrain types, from rugged

mountainous regions to flatter lowlands. Within this setting, distinct di”erences emerge between

the two groups in their choice of settlement location, as depicted in Figure 4.2.

The Hmong-Mien, historically known for their practice of slash-and-burn or shifting cultivation,

are predominantly found in rugged, high-elevation areas. These regions o”er the steep slopes
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(a) (b)

Figure 4.2: Density plots of (a) the Terrain Ruggedness Index and (b) Elevation of the Kra-Dai
(blue) and Hmong-Mien (red) language groups in Guangxi Province, China.

necessary for their traditional agricultural methods, which involve clearing small patches of forested

land and rotating crops to maintain soil fertility. In contrast, the Kra-Dai groups, with a long history

of wet-rice cultivation, are more concentrated in flatter, less rugged areas. These regions are better

suited to building the intricate irrigation systems required for wet-rice agriculture, which depends

on controlled water flow.

The question that follows from this result is if there is persistence in their topographic choices

as they migrated southward and westward over time. The next section analyzes empirically the

nature of their movements into the various regions of Southeast Asia.

4.5.2 Endogenous Settlements

Expanding the analysis beyond Guangxi, the geographic preferences of the Kra-Dai and Hmong-

Mien aare just as pronounced when considering their settlements across the entire Zomia region.

The density plots in Figure 4.3 show consistent di”erences in Terrain Ruggedness Index (TRI) and

elevation between the two groups, reinforcing the hypothesis that their migration and settlement

patterns are endogenous rather than exhibiting random geographic movements.

The Kra-Dai’s preference for lower, less rugged terrain is evident in both individual settlement-
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(a) (b)

(c) (d)

Figure 4.3: Density plots of the Terrain Ruggedness Index of (a) individual settlements and (b)
aggregated settlements (using figure-1 borders) of the Kra-Dai (blue) and Hmong-Mien (red) lan-
guage groups in Southeast Asia. Sub-graphs (c) and (d) are the analogous plots for Elevation in
meters.

level data (Figure 4.3a and 4.3c) and aggregated polygon-level data (Figure 4.3b and 4.3d). This

pattern reflects their reliance on wet-rice cultivation, which demands flat, fertile land and access

to consistent water sources. By settling in such areas, the Kra-Dai were able to sustain their

agricultural practices. The Hmong-Mien, by contrast, show a clear preference for more rugged,

higher-elevation areas. These locations align with their traditional reliance on shifting cultivation,

which thrives in isolated, forested regions.
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The statistical di”erences in terrain preferences between the two groups are significant, as con-

firmed by Kolmogorov-Smirnov tests. For individual settlements, the p-values for TRI and elevation

are both 0.000, indicating highly significant di”erences in the empirical distributions of these vari-

ables between the Kra-Dai and Hmong-Mien. Even when data is aggregated at the polygon level,

the di”erences remain statistically significant, with p-values of 0.000 for TRI and 0.016 for eleva-

tion. These results highlight the robustness of the observed patterns, suggesting that the geographic

preferences of the two groups are not random but are instead deeply rooted in their cultural and

agricultural practices.

4.5.3 Other Characteristics that Migrate with People

Next, I allude to the possibility of spurious correlations we would observe if we took geography

as exogenous.9 Geographic characteristics such as terrain ruggedness or elevation are often as-

sumed to directly shape economic and social outcomes. However, this assumption may overlook

the role of group-specific historical and institutional factors that influence migration and settlement

patterns. For instance, if a group’s historical agricultural practices or social institutions shaped

their decision to settle in certain types of terrain, geographic variables would no longer be inde-

pendent determinants of observed outcomes. Instead, they would serve as proxies for underlying

cultural or institutional characteristics that co-migrate with the group, introducing potential bias

into econometric models that treat geography as exogenous.

A notable example of this phenomenon comes from the work of Putterman and Weil, 2010,

who examine population flows and their implications for institutional development. Their analysis

reveals that adjusting a country’s population for the historical backgrounds of its migrants signif-

icantly alters the observed relationship between institutions and economic outcomes. This finding

underscores the importance of accounting for the historical and cultural characteristics of migrating

groups when interpreting the role of geography in development.

9Michalopoulos and Papaioannou, 2018, in a review of spatial studies, point to the geographic clustering of
development in Zomia. My paper suggests that one can view such topics from the lens of group-level migration.
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Figure 4.4: Density plot of log area in square kilometers of the Kra-Dai (blue) and Hmong-Mien
(red) language group polygons in Southeast Asia.

The migration patterns of the Kra-Dai and Hmong-Mien o”er a clear illustration of this com-

plexity. As mentioned in Section 4.2, the Kra-Dai migrations were often led by princes and other

hierarchical leaders who conquered and controlled new territories. This centralized form of so-

cietal organization would have enabled the Kra-Dai to establish expansive territorial claims, re-

flecting their ability to coordinate large-scale settlement and political consolidation. In contrast,

the Hmong-Mien lacked centralized military leadership and remained more reliant on small-scale,

village-based autonomy. These institutional di”erences likely shaped their settlement patterns and

the relative sizes of their territories.

As Figure 4.4 demonstrates, the Kra-Dai polygons are significantly larger in area compared to

those of the Hmong-Mien (significant at the 1% level). This di”erence aligns with the hypothesis

that pre-existing institutions, such as hierarchical leadership among the Kra-Dai, facilitated territo-

rial expansion. Importantly, the causality here appears to flow from these centralized institutions to



84

territorial outcomes, rather than from geographic conditions to institutions to territorial expansion.

For example, Kra-Dai leaders likely sought out flatter, more fertile regions to support their wet-rice

agriculture and larger populations, reinforcing their hierarchical structure. Conversely, the Hmong-

Mien’s preference for rugged, mountainous terrain was more consistent with their decentralized and

subsistence-based organization.

This example underscores the risk of spurious correlations when geography is treated as exoge-

nous. If the observed di”erences in settlement sizes and locations are driven by historical institu-

tional factors rather than geographic determinism, then models relying on geographic variables as

independent determinants may misattribute causality. The next subsection takes another approach

to further support the idea that practices and traits can and do travel with migrants.

However, one could argue that it was geography that allowed the Kra-Dai to expand, and were

they to have resided in less hospitable terrain they would have been limited in their reach. Likewise

other practices too might have been influenced by their spatial environments. To get around this,

in the sense of isolating geography’s e”ect, I employ the well-known epidemiological method in the

next section.

4.5.4 The Epidemiological Approach

To further strengthen the idea that cultural traits migrate with groups, I employ the well-known

epidemiological strategy that allows us to empirically analyze historical di”erences while holding

environmental variables constant (Fernández, 2011). The idea here is to look at people living in the

same geographical unit and compare their cultural di”erences. In doing so we control for various

geographical confounders that could bias our estimates. These might include policies, politics,

geography, formal institutions, etc, that might vary across space.

This is to simply provide evidence that traits and practices can be transported by groups. It

does not, however, disprove the fact that the Kra-Dai, by settling in valleys endogenously developed

states, and that these states in turn shaped beliefs and values. What it does show, nonetheless, is
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that beliefs and values can travel with people, and that this could include knowledge of statecraft

traveling across space and time with people. And though the absence of cultural di”erences from

this approach does not disprove that culture does not travel, detecting di”erences places confidence

in their persistence.

Table 4.1: Cultural di”erences holding geography constant

(1) (2) (3) (4)
VARIABLES Mixed marriage Mixed marriage Mixed marriage Mixed marriage

Hmong-Mien -0.094*** -0.101*** -0.090*** -0.112**
(0.013) (0.014) (0.016) (0.047)

Birth Year 0.002*** 0.002*** -0.003
(0.000) (0.000) (0.003)

Years of Schooling 0.001* 0.001* 0.001
(0.001) (0.001) (0.004)

Controls ↭ ↭ ↭
New migrant ↭ ↭
Recently married ↭
Observations 11,515 11,490 10,857 980
R-squared 0.069 0.074 0.073 0.173
District FE ↭ ↭ ↭ ↭
Mean dep. var 0.093 0.093 0.093 0.093
Notes: The sample is restricted to males residing in urban areas. Standard errors in parenthesis
are two-way clustered at the birth year and district levels. Each regression includes district and
occupation fixed e!ects. The dependent variable is a dummy variable indicating if the individual
is married to someone of a di!erent ethnicity. Hmong-Mien is an indicator variable equal to 1 if an
individual belongs to the Hmong-Mien group and 0 if he belongs to the Kra-Dai group. Columns
3 and 4 include only those who have been residing in the province for the last 5 years. Column 4
further restricts this sample to those who were married in the last 5 years since enumeration. The
Hmong-Mien make up about 10% of the sample. *** p<0.01, ** p<0.05, * p<0.1

I hypothesize that one should observe tighter cultural traits among the Hmong-Mien owing to

their small-scale kin-based structures, and that these values get transported even after they migrate

to the cities (Gelfand et al., 2011; Tabellini, 2008). To measure this I use inter-ethnic marriage

as a proxy for limited trust, the idea being that in historically less tight-knit societies one should

observe more willingness to intermarry with more distant groups (Alesina and La Ferrara, 2002).

For this analysis I use the Vietnam 2019 Census, which provides individual-level data on ethnic-
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ity, marital status, and location, and focus on married individuals living in urban areas of the Kinh

majority homelands (the Vietnamese majority group who make up 90% of the country), restricting

the sample to households with exactly two married members to isolate couples. The outcome vari-

able I am interested in is the probability that a married man has a spouse of a di”erent ethnicity. I

identify whether a couple is of mixed ethnicity, defining this as belonging to di”erent ethnic groups.

To analyze patterns, I create a treatment group of male individuals from Hmong-Mien ethnic groups

and a control group of male individuals from Kra-Dai ethnic groups. Finally, I estimate the e”ect

of belonging to the treatment group on mixed ethnicity marriages, using district and occupational

fixed e”ects while also controlling for age and education levels. By comparing those in the same

district (that, on average, is 470 sq. kilometers in area) within urban areas, I am able to account

for various geographical factors that one could possibly attribute to the di”erences in outcomes we

study, as is certainly possible in the previous section.

Employing the epidemiological approach, I examine patterns of intermarriage between Kra-

Dai and Hmong-Mien individuals in shared districts to highlight cultural persistence. Table 4.2

reveals significant di”erences in intermarriage behavior, even within the same geographic regions.

Specifically, Hmong-Mien individuals are 9.4 percentage points less likely to marry outside their

group compared to Kra-Dai individuals, even after controlling for birth year, education, and district-

level fixed e”ects (column 1). This finding suggests a strong cultural preference for endogamy among

the Hmong-Mien, reflecting their village-based autonomy and greater social isolation historically.

These results suggest the enduring impact of cultural practices on social outcomes, even when

geographic environments are held constant. This persistence of cultural traits complicates the

interpretation of geographic variables as exogenous in econometric analyses. If cultural norms, such

as marriage practices, influence settlement patterns and social interactions, then geography may

reflect endogenous group decisions rather than acting as an independent determinant of economic or

institutional outcomes. The results provide empirical evidence that cultural traits not only migrate

with groups but also persist across generations, influencing key behaviors like marriage even within
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shared geographic settings.

A caveat of this exploratory analysis, nonetheless, is that I am unable to distinguish first gen-

eration migrants from those who have lived in their new towns/cities for longer. Finding quick

convergence among second generation migrants, for example, will support the idea that environ-

ments shape beliefs and that culture is not as persistent.

4.5.5 What would a Geographical Instrument Predict?

I now test what a geographic instrument would pick up were we to run a naive regression that

does not take into account selective migration. To do this I first divide my study area into grids

of size 0.5→0.5 degrees at the equator (55 kms), and focus on grids that include settlements from

at least one of the two groups (see Figure-A.1 in the appendix).10 Then for each grid I calculate

the di”erence in the log number of Kra-Dai settlements versus Hmong-Mien settlements per square

kilometer. Thus a lower value of this variable indicates ‘relatively’ more Hmong-Mien settlements.

I regress this variable on the grid average elevation and TRI values-

Log Settlement Di”erencei = ω+ ε →Geographyi + !Xi + ϖi (4.1)

where ‘Log Settlement Di”erencei’ is the di”erence in the log number of settlements per sq.km

between the Kra-Dai and the Hmong-Mien in grid i, and Geographyi is the grid cell average of

the geographic variables (Terrain Ruggedness or Elevation). I control for distance to the center of

Guangxi province, the proposed point of outward migration of the two groups.

As Table 4.2 shows, the geographic variables strongly predict relative di”erences in settlements.

For instance, based on column 2 and when expressed in non-logarithmic form, for every 100 meters

increase in a grid’s average elevation, the relative number of Kra-Dai settlements falls by 3 units

per square kilometer. This is against an average of 22.40 settlement di”erence per sq.km per grid.

10The 0.5→0.5 degree size has been used for studies focused on sub-global regions (eg., McGuirk and Nunn, 2024
studying Africa). For global studies authors tend to use 1→1 degree cell sizes (eg., Mayshar et al., 2022).
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Table 4.2: First stage predictions using ruggedness and elevation as instruments.

(1) (2) (3) (4)
VARIABLES Di”erence Di”erence Di”erence Di”erence

Terrain Ruggedness -0.024*** -0.018***
(0.003) (0.004)

Elevation -0.001*** -0.001***
(0.000) (0.000)

Controls ↭ ↭
Mean (dep. var) 0.384 0.384 0.384 0.384
Observations 520 520 520 520
R-squared 0.071 0.075 0.097 0.132

Notes: Robust standard errors in parenthesis. The unit of observation is a grid cell of
size 0.5 x 0.5 degrees (55 kms) at the equator. The dependent variable in each column is
the di!erence in the log number of settlements per square kilometer between the Kra-Dai
and the Hmong-Mien in each grid. The average settlement is a building as captured from
satellite data by the World Settlement Footprint. Ruggedness is measured as the squared
deviation of each cell’s elevation from its neighboring eight cells. Each cell is 90m→90m in
dimension and is measured in meters. Elevation is measured in meters ASL. The average
number of settlements per sq.km per grid are 28.71 and 6.67 for the Kra-Dai and Hmong-
Mien respectively. *** p<0.01, ** p<0.05, * p<0.1

Figure 4.5 displays a binned scatter plot of the relationship. Likewise, columns 1 and 3 suggest a

strong predictive power of TRI on the di”erence variable. Thus, if Settlement-Di”erencei is a good

proxy for intensive agriculture, as we argued earlier, and assumed no selective migration, we would

be convinced of a strong first-stage.

4.6 Conclusion

In summary, this paper is a first to test long-run endogenous movements of groups across space. It

uses historical natural experiments in Southeast Asia to make the case for endogenous migration.

Pre-existing practices, the paper argues, cause groups to migrate to locations best suited to them.

This potentially poses threats to the exclusion restriction, or reverse causality issues in long-run

analyses that leverage geographic variables as right-hand-side variables.
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Figure 4.5: Binned scatter plot of log settlement di”erence against TRI at the grid level. The graph
represents regression results from column 1 of Table 1.
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Appendix A

CHAPTER 1

Table A.1: RD results using Census Data (1971-2011)

Labor share in services
(1) (2)

VARIABLES Men Women

British1971 0.047** 0.025
(0.018) (0.018)

British1991 0.042* 0.041***
(0.022) (0.010)

British2011 0.039 0.085***
(0.031) (0.024)

Observations 1,382 1,374
R-squared 0.092 0.118
Mean share1971 0.122 0.038
Mean share1991 0.160 0.040
Mean share2011 0.266 0.130
Robust standard errors (in parentheses)
are clustered at the sub-district level.

*** p<0.01, ** p<0.05, * p<0.1
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Robustness to other polynomials functions

Table A.2: Polynomial in distance to the commercial city of Dimapur (20 kilometer bandwidth)

(1) (2) (3)
VARIABLES Literacy rate Schooling years Wealth Index

Linear

British 0.162*** 1.497*** 0.547***
(0.031) (0.306) (0.116)

Observations 2,956 2,965 2,965
R-squared 0.107 0.126 0.101

Quadratic

British 0.213*** 1.975*** 0.682***
(0.029) (0.287) (0.125)

Observations 2,956 2,965 2,965
R-squared 0.125 0.148 0.125

Cubic

British 0.227*** 2.152*** 0.743***
(0.027) (0.270) (0.119)

Observations 2,956 2,965 2,965
R-squared 0.129 0.159 0.145

Robust standard errors are clustered at the village level.
*** p<0.01, ** p<0.05, * p<0.1
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Table A.3: Polynomial in latitude and longitude (20 kilometer bandwidth)

(1) (2) (3)
VARIABLES Literacy rate Schooling years Wealth Index

Linear

British 0.049 0.644 0.396**
(0.040) (0.394) (0.152)

Observations 2,956 2,965 2,965
R-squared 0.125 0.141 0.107

Quadratic

British 0.109** 1.365*** 0.582***
(0.044) (0.439) (0.184)

Observations 2,956 2,965 2,965
R-squared 0.065 0.075 0.121

Cubic

British 0.106** 1.331*** 0.574***
(0.044) (0.444) (0.185)

Observations 2,956 2,965 2,965
R-squared 0.066 0.077 0.122

Robust standard errors are clustered at the village level.
*** p<0.01, ** p<0.05, * p<0.1
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Table A.4: Placebo check using the Doyang river (20 kilometer bandwidth)

(1) (2) (3)
VARIABLES Literacy rate Schooling years Wealth Index

Linear

West side 0.039 0.495 0.210
(0.035) (0.341) (0.176)

Observations 847 850 850
R-squared 0.076 0.109 0.015

Quadratic

West side 0.041 0.520 0.220
(0.033) (0.327) (0.174)

Observations 847 850 850
R-squared 0.083 0.118 0.031

Cubic

West side 0.043 0.528 0.224
(0.032) (0.326) (0.174)

Observations 847 850 850
R-squared 0.085 0.119 0.033

Robust standard errors are clustered at the village level. Data is from the DHS. I
create a dummy variable ‘West side’ that takes value 1 if an individual is from a
village west of the Doyang river and 0 otherwise. Each regression controls for age,
age squared, gender, and a linear polynomial in distance to the river. Figure A.3
below shows a bridge constructed by the British in the 19th century across the
Doyang. *** p<0.01, ** p<0.05, * p<0.1
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Figure A.1: A histogram showing the distribution of DHS villages. The blue vertical line indicates
the colonial border. The x-axis plots distance to the border in kilometers; positive (negative) values
denote villages within (outside) the colonial border.
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Figure A.2: A histogram showing the distribution of the 1971 census villages. The blue vertical
line indicates the colonial border. The x-axis plots distance to the border in kilometers; positive
(negative) values denote villages within (outside) the colonial border.

Table A.5: Donut regression (5-20 kilometer bandwidth)

(1) (2) (3)
Dependent variable Literacy rate Schooling years Wealth Index
East side 0.214*** 2.095*** 0.792***

(0.035) (0.364) (0.129)

Observations 2,213 2,217 2,217
R-squared 0.118 0.140 0.129

Notes: Robust standard errors are clustered at the village level. The unit of observation is
an individual. The sample includes women and men between 15 and 49 years. Literacy rate
lies between 0-100%, years of schooling between 0 and 15, and wealth between 1 (poorest)
and 5 (richest). *** p<0.01, ** p<0.05, * p<0.1
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Figure A.3: British-constructed bridge across the Doyang river taken by Connie Shakespear, 1900-
1902.
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(a) Details on jails and outposts in the district (b) Medical Expenditures

(c) Land revenue, 1901-1904 (d) Education expenditure

Figure A.4: Scans from the Gazetteer of Naga Hills and Manipur by B.C. Allen, 1905 (Allen (2010)).
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Appendix B

CHAPTER 2

B.0.1 Density plots of population growth

Figure B.1: Population growth between 1951 and 1961 (top), 1971 and 1961 (middle), 1991 and
1961 (bottom). Red (solid) indicates GCs and dashed (blue) indicates control villages.
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B.0.2 List of GCs taken from Nunthara, 1981

(a) (b)

(c) (d)

(e)

Figure B.2: List of GCs and their populations during the early years of the intervention period.
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B.0.3 Match with older census abstracts

Figure B.3: A histogram of village name matches of 1951, 1961, and 1971 with the 1991 census. A
value of 1 indicates a village enumerated in 1991 was not identified in any of the preceding census
years, while 4 indicates balance in all years (1951 to 1991).
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B.0.4 Distribution of amenities of GCs in 1961

Figure B.4: A histogram of the number of amenities as listed in the 1961 census (GCs only).
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Appendix C

CHAPTER 3

C.0.1 Additional smoothing variables using latitude and longitude (dependent variable is village

size)

Table C.1: Village size across ethnic borders but within a 0.05 degree bu”er

Dependent variable is village area in km sq.

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

Kuki-Zo -10.691*** -9.423*** -8.749*** -8.727***

(1.796) (1.983) (2.301) (2.360)

Latitude 2.621 11.565** -0.828 7.875

(2.842) (4.423) (6.596) (8.174)

Longitude -12.873*** -28.349*** -3.795 -21.951

(4.005) (8.984) (6.224) (13.322)

Observations 509 509 509 509

R-squared 0.278 0.316 0.309 0.326

Other Controls No No Yes Yes

Segment Fixed E!ect No Yes No Yes

Mean dep. var 7.853 7.853 7.853 7.853

Notes: Standard errors in parentheses are clustered at the sub-district level. The dependent variable is

the area of a village (including farmland and forests) in square kilometres. Kuki-Zo is a binary variable

that equals 1 if a village belongs to a Kuki-Zo tribe and 0 if it belongs to a Naga tribe. Controls include

distance to the state capital center core, elevation in metres, and a measure of terrain ruggedness. The

border is divided into 5 equal segments that are used as fixed e!ects so that I am comparing groups along

these segments. *** p<0.01, ** p<0.05, * p<0.1
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C.0.2 Additional smoothing variables using latitude and longitude (dependent variable indicates if

a grid is contained within a village)

Table C.2: Grids across ethnic borders

Dependent variable equals 1 if grid is

contained entirely within a village

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

Kuki-Zo -0.232*** -0.225*** -0.217*** -0.216***

(0.057) (0.051) (0.053) (0.050)

Latitude 0.313** 0.375** 0.224 0.430*

(0.126) (0.164) (0.170) (0.210)

Longitude -0.476*** -0.836*** -0.304* -0.933**

(0.106) (0.223) (0.166) (0.335)

Observations 2,585 2,585 2,585 2,585

R-squared 0.086 0.095 0.092 0.100

Controls No No Yes Yes

Segment Fixed E!ect No Yes No Yes

Mean dep. var 0.474 0.474 0.474 0.474

Notes: Standard errors in parentheses are clustered at the sub-district level. The dependent variable

equals 1 if a grid is fully contained within a village boundary (each grid is 0.01 x 0.01 degrees in size).

Kuki-Zo is a binary variable that equals 1 if a village belongs to a Kuki-Zo tribe and 0 if it belongs to a

Naga tribe. Controls include distance to the state capital center core, elevation in metres, and a measure

of terrain ruggedness. The border is divided into 5 equal segments that are used as fixed e!ects so that

I am comparing groups along these segments. *** p<0.01, ** p<0.05, * p<0.1
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Appendix D

CHAPTER 4

D.0.1 Study Region for the First-stage Regression from Equation 1 (Table 1)

Figure D.1: Study region as indicated by the grids.
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D.0.2 Merging Settlements with Ethnic Boundary

Figure D.2: Settlements (black spots) of the Tai Khamti sub-group superimposed on a map of
Terrain Ruggedness (darker red colors indicate more rugged terrain).
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D.0.3 The migration path of the Tai-Ahom of the Kra-Dai group

Figure D.3: The journey began in Ruili in Yunnan (labeled as 1), and concluded in Chareideo
(labeled as 6). Along the way the passed through Namkhan (2), Myitkyina (3), Mongkawng (4),
and The Lake of No Return (5). Notes: Locations created by the author based on the Ahom
Chonicles (Baura, 1930).
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D.0.4 Endogenous settlements

To understand how the groups locate themselves, I run a simple regression of the form-

Geographic Locationij = ω+ ε →Kra-Daij + ϖij (D.1)

where Geographic Locationij is the geographic characteristic at which settlement i of group j

locates itself in, and Kra-Daij is an indicator that takes value 1 if a settlement belongs to the

Kra-Dai group, and 0 if to the Hmong-Mien group. A statistically significant ε would indicate

selective migration in the two groups.

As shown in the first two columns of Table- D.1 the coe!cients on the indicator variable are

significant for both TRI and elevation. The Kra-Dai, who pratice wet-rice cultivation, locate in lower

elevation and less rugged terrain as opposed to the Hong-Mien who practice shifting cultivation on

mountain slopes. Columns 3 and 4 run a similar exercise, except that the data is aggregated to the

polygon level as outlined in Figure-1. To get a visual sense of these di”erences, Figure-3 displays

the corresponding density plots.
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Table D.1: Ruggedness and elevation di”erences in the settlements of the two language families.

(1) (2) (3) (4)
VARIABLES Ruggedness Elevation Ruggedness Elevation

Kra-Dai -13.41*** -396.6*** -10.36*** -141.1***
(2.672) (81.57) (1.479) (44.48)

Mean (dep. variable) 20.10 459 32.06 647
Observations 2,827,698 2,827,698 422 422
R-squared 0.077 0.136 0.099 0.020

Notes: Robust standard errors in parenthesis. For columns 1 and 2 standard errors are
clustered at the polygon level as depicted in Figure 1. The unit of observation in the first two
columns is an individual settlement as described by the World Settlement Footprint database,
and for the last two columns settlements are aggregated to the polygon level. Ruggedness
is measured as the squared deviation of each cell’s elevation from its neighboring eight cells.
Each cell is 30m→30m in dimension and is measured in meters. Elevation is measured in
meters ASL. *** p<0.01, ** p<0.05, * p<0.1
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