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Abstract

Cadasters are country-wide mapped land registries that increase transparency and strengthen
private property rights but are often also associated with land redistribution and higher tax-
ation. A large micro literature has studied how land reforms affect economic development
within countries. We use recently developed cross-country data on cadastral institutions to
investigate the empirical relationship between major reforms and social conflict. We exploit
22 major cadastral reform events during 1814-2014 that we match with countries that ex-
perienced no reform. We find a clear tendency for conflict levels and political instability to
decrease one or two decades after cadastral reforms. Our findings could have relevance for
policy debates among countries that have still not pursued the introduction of land registries.
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1 Introduction

Cadasters are mapped government land registries that provide exclusive property rights to
individuals and legal entities. The introduction of cadastral institutions often constitutes a
break with earlier communal land ownership, redistributes land from indigenous populations
to colonizers, and enhances governments’ capacity to measure and tax agricultural production.
For these reasons, cadastral reforms are inherently political and potentially conflictual (Albertus
and Klaus, 2024)). However, unlike other kinds of land reforms, cadasters also provide a high
degree of transparency and verifiability of claims to land and thus serve as a robust commitment
device for government accountability.

In this paper, we exploit recently developed data on the emergence and extent of cadastral
institutions during the last millennia from all current countries in the world (D’Arcy et al., [2024)).
Our objective is to investigate the empirical relationship between major cadastral reforms and
social conflict as measured by civil war probability/casualties and political leader changes. A
priori, theory does not provide a clear hypothesis for the direction of the predicted effects. In
our cross-country panel analysis, we identify 22 countries that had a major cadastral reform
since 1814. A first naive analysis of the patterns of conflict intensity before and after cadastral
reform among treated countries are shown in Figure [II We use a normalized measure of civil
war intensity based on civil war casualities (see figure notes and data section below). The
figure shows that civil war intensity tended to peak around 20 years before reform and then
had a falling trend that petered out a few years post-reform. As shown further below, this is a
recurring pattern also when studying other conflict indicators, suggesting that cadastral reforms
contributed to declining conflict levels.

However, the presence of a falling pretrend before ”treatment” in Figure [I] suggests that it
might be the lower levels of conflict intensity that actually made possible cadastral reforms. In
a manner similar to several recent studies such as Acemoglu et al.|(2019); Funke et al| (2023);
D’Arcy et al.| (2024), we address this simultaneity issue by using an inverse propensity score
weighting (IPW) empirical design that explicitly controls for pretrends in both a first and a
second stage of the analysis and then gives greater weights to observations that had a relatively
low propensity for treatment. When doing so, we confirm the pattern of a significant tendency
for conflicts levels to decrease after major cadastral reforms. A cadastral reform treatment
reduces the risk of civil war with about 2-3 percentage points up until 15 years after the reform
event. The effect of cadastral reform is even greater on political instability where leader exits
become significantly less common up to 25 years post-reform.

In order to reach a better understanding of the involved mechanisms, we discuss Argentina
as an in-depth country case study. As many other pre-reform countries, Argentina was plagued

by civil war and political instability after independence in the second and third quarters of the



Figure 1: CIVIL WAR INTENSITY BEFORE AND AFTER CADASTRAL REFORM
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Notes: The vertical axis is a proxy for civil war intensity and shows an Inverse Hyperbolic Sine (IHS)
transformation of the total number of civil war-related casualties during individual years. The horizontal
axis shows years before (-) and after reform (+).

nineteenth century. The internal colonization of southern lands in Patagonia was a key impetus
for a centrally managed land reallocation that required cadastral mapping. The cadastral reform
in 1890 also addressed tensions between the rural and urban populations and contributed to
an export-led economic growth, fewer civil war deaths, and a lower political instability in the
subsequent decades.

Our paper contributes to the literature by offering the first macro empirical investigation
of the relationship between cadastral reform and social conflict. Our finding of a decrease in
levels of civil war and political instability one or two decades post-reform, also indicates that
the pacifying effects of economic growth and stronger government accountability outweigh the
potentially harmful effects of land redistribution and a higher taxation.

Our findings relate to a large literature on the impact of land and cadastral reforms on
country, regional, and local levels that we survey in section 2. [D’Arcy et al.| (2024) shows that
that cadastral reforms are strongly associated with subsequent episodes of economic growth
across countries. Influential works such as |Scott| (1998) and Kain and Baigent| (1992) provide a
rich source of narrative and important comparisons between historical episodes across countries
and we discuss potential theoretical predictions and interpretations on the basis of these works.
Our paper is the first to attempt to demonstrate the impact of cadastral reform on social conflict.
We believe our key result of an economically as well as statistically significant fall in conflict

levels after cadastral reform, should have policy relevance for the many countries around the



world that have still not embarked on a path towards land registration.
Section 2 reviews the literature on land reform and conflict and outlines a conceptual frame-
work for the empirical study. Section 3 discusses the data. Section 4 presents the main empirical

results whereas section 5 introduces a case study of Argentina. Section 6 concludes.

2 Conceptual Framework and Literature Review

In this section, we first discuss the definition and institutional background of cadasters, and
then move on to a review of the literature and to theoretical considerations of the links between

cadastral reform and social conflict.

2.1 Imstitutional background

Cadasters are public records which contain two elements: A description of a land/real estate
asset (what) and a description of a party (who) who holds interests such as rights, restrictions
and responsibilities over the asset (D’Arcy et al., 2024). These public records can have two basic
forms: A narrative or a cartographic cadaster where the latter is regarded as the more advanced
and exact format. The specific forms of land surveying and recording of rights (or land titles)
have evolved over time due to technological development but their fundamental purpose, i.e.
a description of land/real estate assets and parties holding interests over those assets, has not
changed. Sweden was the first European country to have a comprehensive mapped cadaster
beginning in 1628. During the period that we study, for instance Spain had a major cadastral
reform in 1845, Italy in 1897 and Vietnam a full reform as late as 1990.

Before cadastral reform, land tenure in many societies relied on communal arrangements
with overlapping customary rights, limited transferability, and weak collateralization possibil-
ities (Scott, 1998)). Cadastral systems replaced these arrangements with mapped and legally
standardized ownership structures that increased transparency, transferability, and state legi-
bility. In this traditional form of land tenure - similar across the world but with myriads of
local special rules and adaptations - a household could not sell a piece of land since land rights
were communal rather than private. Another key limitation was that communal land holdings
could not be used as collateral for credit to capital investments (De Soto, 2000)), not be rented
to landless but more motivated or skilled external farmers, or taxed on an individual household
basis by governments.

Cadastral institutions are an intrinsic feature of the broader concept of property rights
to land. By the same logic, cadastral reform are a particular kind of land reform where the
latter might include very diverse policies such as a redistribution of land rights from wealthy
landowners to the poor, the consolidation of common fields into privately held land (enclosure),

the consolidation of smaller parcels of land into greater units, regulation of how land can be



used, or the provision of credit or other services to land-owners. Land titling is a closely related
concept which involves the issuing of legal property documents to individuals that grant them
ownership, whereas a cadaster is a comprehensive, mapped system for keeping records of such
ownership.

The combination of standard land titling documents with national cartographic public
records of land units, imply a high degree of transparency and verifiability of claims in land
markets. As such, cadasters also serve as a robust commitment device for governments to honor
the legal contractual basis of property rights to land. For instance, opportunistic short-term
land redistribution in one part of the country for political gain by some group, would be more
difficult if these transactions are recorded by the public cadastral office. The legality of such
schemes could more easily be disputed in courts by dispossessed parties. Thus, cadasters poten-
tially reduce sources of conflict by making it easier for governments to credibly commit (and ”tie
their hands”) not to renege on a legal basis for the distribution of property rights (Acemoglu,
2003]).

In their seminal overview of cadastral systems, Kain and Baigent| (1992) cite a number of
historical uses and rationales for introducing cadastral surveying over the centuries, including
those arising in conjunction with land reclamation and inventories of state land resources. At
least three motivations are relevant for our study: First, cadastral mapping sometimes had the
explicit aim of achieving a redistribution and an enclosure of land. The enclosure movement was
particularly important in Britain whereas land reforms, aimed at a more rational distribution
of plots, was a central movement in the Nordic countries during the 19th century. Second,
cadasters were a key element of the organization, control, and settlement of ”empty lands”
during colonization movements. Such mapping occurred already during the German expansion
into Eastern Europe in medieval times and the later British settlement in Ireland, but became
particularly important during the colonization of the AmericasE Third, government cadasters
were used since antiquity for the purpose of assessing land values and collecting more precisely
measured land tazes. This practice received a theoretical underpinning with the emergence of
physiocracy in France in the 1700s, claiming that agriculture was the only economic activity

that was able to produce a true net surplus.

2.2 Cadasters and conflict

No previous empirical studies have explicitly addressed the impact of cadastral reforms on social
conflict. A lot of research on general land reform has instead focused on its impact on local and
country-wide economic growth and social development.

On the macro level, the well-known literature on institutions and economic development has

shown convincingly that strong private property rights and constraints against the executive

'Please find a discussion about the cadastral reform in Argentina in 1890 in section 5.



power are central for achieving long-run economic growth (North, 1990; Acemoglu et al., [2005)).
There is however almost no macro-level studies of the impact of introducing cadastral systems.
Using a unbalanced sample of more than 150 countries from about 1250 CE to 2015, |D’Arcy
et al.| (2024) demonstrate that cadastral reforms are associated with pronounced increases in
GDP growth, in particular since 1950. The authors find that the main mechanisms include
lower transaction costs in the market for land and a more efficient taxation.

Since cadastral reforms thus are associated with subsequent lasting increases in economic
growth, it is natural to hypothesize as above that development might have a soothing impact
on social conflict by increasing the opportunity cost of reallocating agents’ time and effort
from agriculture to costly and possibly violent struggles. In his seminal study of grand state
interventions that went wrong, Scott| (1998) describes how the creation of exact property rights
to land was only one of several similar initiatives by ambitious state governments to improve the
legibility of their country’s resources by centralizing, standardizing, measuring, and ultimately
taxing the agricultural population in a more efficient manner. But such efforts often met
resistance from local populations, for instance when the French clergy and aristocracy opposed
the proposed cadastral mapping by Jean-Baptiste Colbert in 1679 in absolutist France. Even
after Napoleon’s cadastral reform in 1807, there were repeated instances of land invasions,
squatting and poaching in breach of formal property rights, suggesting a limited calming impact
on conflict.

In their overview of cadastral reforms through history, [Kain and Baigent| [1992, p 344 sum-

marize:

It is thus power - whether economic, social or political - which lies at the heart of the history
of cadastral mapping.[...] It is an instrument of control which both reflects and consolidates
the power of those who commission it.[...] The cadastral map is partisan: Where knowledge
is power, it provides comprehensive information to be used to the advantage of some and
the detriment of others, as rulers and ruled were well aware in the tax struggles of the
eighteenth and nineteenth centuries.[...] The path to the acceptance of the cadastral map as
an instrument in the service of the state was neither smooth nor uniform; it was as turbulent

as the struggles for power themselves.

On a micro level, Besley and Ghatak (2010) develop theoretical arguments and review
several studies on how private property rights influence investment and economic development,
including the importance of the use of land as collateral for credit (De Soto, 2000)). Exploiting
the staggered roll-out of cadasters among 2,697 cantons in France after 1807, Degrave (2023)
demonstrates that they had a surprisingly small impact in the short or long run on fiscal capacity,

although they did lead to a promotion of public WOI’kSH

20ther studies instead refer to property rights in general and, empirically, typically exploit variation in land
titling. Evidence from Argentina shows that land titling might also affect the market-oriented beliefs of individuals
(Di Tella et al. |2007) and boost consumption, physical capital investment, and investment in human capital



Micro evidence on land reform and conflict is mixed. Some studies find that formalization
and redistribution reduce disputes and insurgency, while others show that redistributive reforms
can intensify conflict when they threaten incumbent landholdersﬂ (Albertus and Klaus, 2025,

28), summarizes these within-country studies as follows:

Land grievances, fears of losing land, or promises of gaining or reclaiming land shape local-
level cleavages and provide a strong motive to fight and a mechanism for violent mobilization.
In other words, because land can shape underlying narratives, grievances, and distributional
inequalities, it can be a powerful lens through which to understand the deeper roots of
violence across a range of settings—from civil war to electoral violence—even where it does

not appear to be the primary conflict driver.

The conceptual discussion and empirical evidence above, suggest a number of channels
through which cadastral reforms might increase conflict levels in society. On the one hand,
the fact that cadasters serve as a strong commitment device for governments to honor private
property rights, should in itself reduce tension and redistributive struggles between groups
in the long run. Lower transaction costs in land markets, in turn, imply higher economic
growth (D’Arcy et al} |2024), which indirectly might pacify the population. On the other hand,
cadasters might in the short-term be de facto redistributive, destroy customary uses of land and
in-group forms of collaboration, and increase taxation. These consequences could potentially
increase social tensions and induce households to engage in more or less violent protests and
even uprisings. Which one of these effects that dominates, is an empirical question which we

turn to next.

3 Data

In this section, we describe the main datasets used for the analysis and present their descriptive
statistics. First, the Cadaster Index dataset, which provides annual country-level cadastral
records from the year 1000 to 2015. Second, a dataset on intra-state wars covering the period
from 1816 to 2014. Third, a database on political leaders from 1875 to 2015. We then present the
empirical strategy and econometric specifications, including the Inverse Probability Weighting

(IPW) approach. The final section presents descriptive statistics for variables used in analysis.

(Galiani and Schargrodskyl, [2010). In a recent study of citizens’ evaluation of property rights in Malawi, [Ferree
et al.| (2023) find that survey respondents had a tendency to feel that written and more legible property titles
were in fact more secure, regardless of such titles were issued by the government or by customary authorities. In
contemporary Uganda, Gochberg| (2021) observes that formal land titling might have substantial social costs in
the sense that the households who choose to depart from customary land tenure village might lose other associated
advantages in their local community such as labor exchanges, dispute resolution, and marriage prospects. Land
titling might further induce people to migrate internationally (Valsecchi, [2014) or domestically (De Janvry et al.,
2015). Although related, none of these studies deal explicitly with cadastral reform and conflict.

3See for instance [Libecap and Lueck| (2011)), Deininger and Castagnini| (2006)), [Basco et al.| (2023)), |Jaimovich!
and Toledol (2025)), | Albertus and Kaplan|(2013)), |Albertus (2020), Mason et al.| (2025)), Fetzer and Marden| (2017)),
and [Dower and Pfutze| (2020).



3.1 Cadaster dataset

The Cadaster dataset developed in D’Arcy et al. (2024)) contains the information on constructed
cadaster indexes for 159 modern-day countries from the year 1000 to 2015. The Cadaster Index
ranges from 0 to 1, where 0 indicates the absence of any state-administered cadaster and 1
denotes a mapped cadaster covering at least 90% of a country’s territory. This index changes
sometimes very gradually, sometimes very abruptly.

Since we are interested in the effect of substantial cadastral reforms on the likelihood of
destructive events like conflicts, we focus on big changes in the index value. Specifically, we
construct a big change indicator Z, which takes the value 1 if the annual increase in the Cadaster
Index is at least 0.5, and 0 otherwise (including both negative changes and smaller positive
changes). Over the sample period from 1816 to 2014 across 156 countries, we identify a total
of 22 such big changes, which are reported in Table Figure shows the distribution of
annual changes in the Cadaster Index, highlighting that large jumps (above 0.4-0.5) are rare
relative to small incremental changes, which supports our definition of big changes. We then
collapse the data into 5 year periods (t), so that the indicator for big cadastral reforms used in

the analysis is Z;; € {0, 1} takes value 1 if a big change happened during that time periodﬂ

3.2 Intra-state wars dataset

We use the Intra-State War dataset from the Correlates of War (COW) Project (Sarkees and
Wayman (2010)), which provides information on civil wars (an armed conflicts between a state
and one or more non-state actors resulting in at least 1,000 conflict-related deaths). The dataset
covers the period from 1816 to 2014 and includes 373 documented civil wars, with one record
per war containing the start and end years, participants, and estimated casualties. To ensure
complete country-year coverage, we merge this dataset with the COW State System Membership
data, which provides a country-year panel of the fluctuating composition of the state system
since 1816. The panel includes 210 countries and they are selected based on the COW state
inclusion criteria: before 1920, a country must have had a population greater than 500,000 and
diplomatic missions with Britain and France; after 1920, a country must have been a member of
the League of Nations or the United Nations, or have had a population greater than 500,000 and
diplomatic recognition by at least two major powers. This merged panel allows us to account
for both conflict and non-conflict years across all recognized states in the international system
that data covers.

We construct three outcome variables from this dataset. First, we code a binary indicator at

4We exclude two big changes in Russia as they were interrupted by a drop to 0 before another big change,
creating consecutive jumps that could bias the analysis.

5The choice of collapsing the data into periods is driven by econometric considerations discussed in the next
section.



the country (i) year (6) level for conflict onset (Cjp) that takes value 1 when the conflict starts
and 0 otherwise. Second, we group years into 5-year periods, so that our conflict onset indicator
(CWOnset;) for period t is a share: ) 4., Cg/5. Along similar lines, we code a binary indicator
at the country-year level for conflict incidence into an indicator conflict incidence (CW Incid;;)
that captures the share of years in which the country experience conflict during ¢. For each
conflict, we also have the total number of conflict-related deaths. We take the average number
of deaths over period ¢t and then apply an Inverse Hyperbolic Sine (IHS) transformation (which
we call CWT ntenit)ﬂ

3.3 Political leaders dataset

We use the Archigos Database of Political Leaders, Version 4.1 (Goemans et al. (2009))), which
covers 3,409 political leaders across 188 countries from 1875 to 2015. Archigos identifies the
effective leader of each independent state and records leadership changes even during wars
and civil conflicts, such that no leader-year observations are omitted due to conflict. Leader-
ship changes are identified based on changes in the effective ruler and assigned to the year in
which the incoming leader assumes office. The unit of observation is the country—year. Archi-
gos records information on the manner in which leaders enter political power. Their variable
ENTRY classifies leader changes as Regular, Irregular, Foreign Imposition, or Unknown. Regular
changes include entries coded as Regular. Irregular changes include entries coded as Irregular
or Foreign Imposition. Similarly to what we did for conflict indicators, we first code yearly
indicators capturing the “number of leader transitions” and “number of regular leader transi-
tions”, then collapse the data into 5-year period averages that we call LeaderChangeAny;; and

LeaderChangeReg;;.

3.4 Empirical Strategy and Econometric Specification
3.4.1 Inverse Probability Weighting Estimation

An obvious potential problem with identifying a causal effect of cadastral reform on conflict
is that it is challenging to rule out reverse causality, i.e. that conflict levels might have an
impact on cadastral reform. Our main strategy for addressing this issue is to employ a semi-
parametric Inverse Probability Weighting (IPW) estimator with a probit model in the first stage
estimating the probability of selecting into treatment (Angrist and Kuersteiner}, [2011; /Acemoglu
et al., 2019; D’Arcy et al., [2024; |[Funke et al., 2023). This methodologyﬂ accounts for potential

selection bias arising from the non-random timing of cadastral reform.

9Chen and Roth|(2023) discuss alternative approaches to count indicators that frequently take value 0. Since
this is not our main dependent variable, we abstract from those issues.
"We implement the methodology through Stata’s teffects ipw.



Let a treatment Z;; = 1 for country ¢ happen in period 7 and let us denote the outcome
variables (CWOnset, LeaderChangeAny, etc) by Y. The dependent variable of interest is the
change in civil conflict relative to the pre-treatment period (7 — 1). For example, in case of
conflict onset, AgYir+s = CWOnset;r+s — CWOnsetir—1, where s € {—3,...,6} is relative time
(from three periods before to six periods after treatment), and CWOnset;,—1 is the baseline
level one period prior to treatment.

In order to account for selection into treatment, the IPW estimator proceeds in two steps.
In the first step, the probability that a country experiences a big cadastral reform, conditional
on pre-treatment (past conflict level) outcomes and year fixed effects, is estimated with a probit

model. Specifically, the treatment probability is modeled as:

4
pit =Pr(Ziy =1|Yi—g,0,) =@ Zﬂt—qlﬁt—q + ¢ (1)
q=1

where Z;; is the binary treatment indicator for a period of a big change, ®(-) is the cumu-
lative distribution function of the standard normal distribution, Y;;_4 is a vector of the first
through fourth lags of the social conflict outcome variables (CWOnset, CWincid, CWlnten,
LeaderChangeAny, or LeaderChangeReqg), and §; denotes period fixed effects. The inclusion of
the lags of the dependent variable Yj;_, in this first stage checks for pre-trends and recognizes
that social conflict might in some way affect the propensity to carry out a cadastral reform.
We assume that no other factors simultaneously affect the propensity for cadastral reforms and
social conflict.

Once the estimated propensity scores p;; in Eq. for selection into treatment have been
estimated, these can be used to calculate weights such that lower propensity cadastral reform
events receive higher weights in the second step of the IPW estimation. In the second step, the
same lags and time fixed effects are included as in Equation .

In order to avoid that lags of the dependent variable are dropped, we collapse the data into
periods with a duration of at least 5 years. In the analysis, we present and discuss primarily
results associated with the 5-year time period, but provide results for alternative choices in the

Online Appendixﬁ We do not impose restrictions on the dropping of year fixed effects.

3.5 Descriptive Statistics

The Table [A-2] reports descriptive statistics for the main outcome variables over the period

18162014 for conflict outcomes and 1875-2015 for leadership transitions. Column (1) presents

8 Apart from the econometric rationale for basing our analysis on 5-year periods, it is also motivated by the
fact that the exact year of a cadastral reform describes when a reform was promulgated and does not account for
the years it took to design or implement it. If the new policy was generally known, we cannot completely rule
out anticipation effects among groups in society already pre-reform. The coding of reform events within a 5-year
window arguably attenuates the importance of the exact reform year.

10



yearly data, while columns (2)—(5) report averages over 5- to 8-year periods.

Across all countries, civil war onset is relatively rare, with an annual mean of 0.026 (standard
deviation 0.159). Aggregation into multi-year periods leaves this measure largely unchanged,
with averages remaining stable between 0.026 and 0.027 across different bin lengths. Civil
war incidence is higher, with an annual mean of 0.073, and shows similarly limited variation
across period lengths. In contrast, the measure of conflict intensity increases substantially with
temporal aggregation, rising from 0.223 in yearly data to values between 0.777 and 1.043 in 5-
to 8-year bins. This reflects the smoothing of conflict-related deaths within longer periods and
the nonlinear nature of the IHS transformation.

Leadership transitions are also infrequent events. The average annual number of transitions
is 0.253 for all leadership changes and 0.208 for regular transitions. Aggregation into longer
periods leads to a modest increase in these averages, as binning increases the likelihood that at
least one transition occurs within a given period.

Columns (6)—(9) restrict the sample to country-period observations within the —3/+ 6 year
window around a major cadastral reform. The descriptive statistics are similar to those obtained

for the full sample, which indicates our investigation could have broad external validity.

4 Empirical Analysis

In this section, we present the results of our main specifications. We begin by showing the
effect of cadastral reforms on civil war onset using our preferred IPW model. We then extend
the analysis to examine the impact of cadastral reform on leader changes. Robustness checks

(Appendix) are discussed throughout the section.

4.1 Main results
4.1.1 The Effect of Cadastral Reforms on Civil War

Here we present the main results obtained using the Inverse Propensity Weighting (IPW) model.
This specification estimates the causal effect of major cadastral changes on the probability of
civil war onset (CTW Onset), accounting for potential selection into treatment. Figure |2 displays
the dynamic treatment effects on the data, using 5-year periods, relative to the pre-reform
baseline period (7 — 1). The model includes period fixed effects, and the first four lags of the
dependent variable as controls, with standard errors clustered at the country level.

The coefficients prior to the event (7 — 3 to 7 — 2) are close to zero and statistically in-
significant, suggesting no evidence of pre-trends in civil war probability before major cadastral
changes. This supports the identifying assumption that treated and control country-periods

followed similar trajectories prior to treatment. During the period of the cadastral reform T,

11



Figure 2: SEMIPARAMETRIC ESTIMATES OF ATET FORrR CrviL. WAR ONSET
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Inverse Probability Weighting (IPW), with a probit model in the first stage. Selection into treatment
is modeled as a function of four lags of the dependent variable and period fixed effects. Section 3.4.1
explains our approach in full detail. The dependent variable is the change in civil war onset relative to
the pre-period 7 — 1: AY;r s = CWOnset;r1s — CWOnset;—_1. CWOnset is the share of years within
a period in which civil war onset occurs, based on a binary indicator at the country-year level that takes
value 1 if a civil war starts and 0 otherwise. Periods are defined as 5-year intervals. Cadastral reforms
are defined based on binary yearly indicators that take value 1 when the change in the Cadaster Index is
at least 0.5. The estimates for 7 + s are shown over the interval s € {—3,...,6}. The sample covers the
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the coefficient of interest is negative (-0.02) but also very imprecisely estimated. In the short-
medium run (t+1, t+3), the effect becomes larger and more precisely estimated (-0.02 to -0.03),
indicating that the probability of conflict decreases with 2-3 percentage points. In the medium-
long run (t+4, t46), the effect becomes smaller and imprecisely estimated. Overall, the results
indicate robust and significant short-medium term effect of cadaster changes on probability of
civil war.

Is this a big effect? According to Table column (2), the mean of CWOnset;; is 0.026
whereas the standard deviation is 0.084. Hence, in the short-medium run, a cadastral reform
decreases the likelihood of conflict to close to zero and by about 0.24-0.36 standard deviations.
In other words, the effect of cadastral reforms on conflict is not only statistically significant,
but also economically significant.

In the main analysis, cadastral reforms are defined based on yearly changes in the cadastral
index of at least 0.5. The distribution of yearly cadastral changes (Figure suggests that an
alternative, equally reasonable threshold could be 0.4. We reestimate the effect on CWOnset
using this alternative threshold. Figure shows that results are very similar.

We then estimate the effect on civil war incidence (CWIncidy) and civil war intensity
(CWnten;). Results are shown in Figure and Figure In both cases, coefficients in
the pre-treatment periods (7 — 3 to 7 —2) are statistically insignificant, indicating no systematic
pre-trends in conflict intensity prior to major cadastral changes. The cadastral reform is then
followed by a decrease in civil conflict in the short-medium term (and no effect in the medium-
long term). In the case of civil war intensity, the effect in the short-medium the coefficients

become negative and economically meaningful, ranging from -0.60 to -0.88.

4.1.2 The Effect of Cadastral Reforms on Leader changes

Here we extend the analysis by estimating how major cadastral reforms affect the average
annual number of total leadership changes (LeaderChangeAny;;) and regular leader changes
(LeaderChangeReg;;) during a time period, using the same IPW model as in the civil war
analysis as equation , but replacing the dependent variables.

Figure 3| presents the dynamic treatment effects for (LeaderChangeAny;). The coefficients
prior to the reform generally remain close to zero. However, at 7 — 2 there is a small negative
estimate (around —0.05) that reaches statistical significance, although its magnitude is still very
limited. Starting at the year of the reform and in the short-run (7 + 1 to 7 + 2), we observe
sizable and statistically significant decreases in the number of changes, roughly between —0.10
and —0.17. This negative effect becomes even stronger at 7 + 4 and 7 4 5, where the estimated
decline reaches around —0.18 to —0.38. These results indicate that leadership turnover tends
to fall substantially some 20-25 years following a major cadastral reform. In contrast, for the

individual periods 7+ 3 and 746, the coefficients are close to zero and statistically insignificant,
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Figure 3: SEMIPARAMETRIC ESTIMATES OF ATET FOR ANY LEADER CHANGES
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Notes: Semiparametric estimates of the Average Treatment Effect on the Treated (ATET) obtained using
Inverse Probability Weighting (IPW), with a probit model in the first stage. Selection into treatment is
modeled as a function of four lags of the dependent variable and period fixed effects. Section 3.4.1 explains
our approach in full detail. The dependent variable is the change in leadership transitions relative to
the pre-period 7 — 1: A,Y;;+s = LeaderChangeAny;,+s — LeaderChangeAny;-—1. LeaderChangeAny
is the average number of leadership transitions within a period. Periods are defined as 5-year intervals.
Cadastral reforms are defined based on binary yearly indicators that take value 1 when the change in
the Cadaster Index is at least 0.5. The estimates for 7 + s are shown over the interval s € {-3,...,6}.
The sample covers the period 1875-2015 and is an unbalanced panel of countries from the COW dataset.
Vertical lines indicate 95% confidence intervals. Standard errors are clustered at the country level.
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suggesting that the medium- to long-run effects dissipate. Overall, Figure [3]shows a pronounced
short- and medium-term reduction in total leader changes after major cadastral reforms, with
the effect gradually fading in the longer run.

In Figure B.4] we present the dynamic treatment effects for regular leadership changes
(LeaderChangeReg;;). The pattern is broadly similar to the results for total changes, though
slightly smaller in magnitude. Pre-reform coefficients lie close to zero, with no evidence of
systematic pre-trends and only small statistically significant pre-trend in period 7-2. Beginning
at the period of the reform (7) and extending into the short run (741 to 742), the estimates turn
negative, indicating a decline in the frequency of regular changes immediately following major
cadastral changes. These effects are moderate, approximately —0.11 to —0.13 in most cases, and
all reach statistical significance. In the medium run (around 744 and 7+5), the negative effects
persist and in some bins become somewhat larger, though with wider confidence intervals. By
contrast, the long-run estimates (e.g., 746) exhibit greater uncertainty and display insignificant,
though negative results. Overall, the regular transition results reinforce the broader finding that
major cadastral reforms are associated with a short- to medium-term reduction in leadership
turnover, with the effects gradually fading over time.

Based on the findings that the total number of all and regular leader changes decreases
following major cadastral changes, several mechanisms could explain this stabilizing effect. The
evidence presented here suggests the reduction is primarily driven by fewer regular changes,
rather than irregular ones like coups. This points towards shifts in the electoral arena, such as
elections becoming less frequent, incumbents becoming more likely to run for re-election when

elections are held, or incumbents winning those elections at higher rates.

4.1.3 Additional robustness checks

The IPW model is now standard in the literature (Acemoglu et al., 2019; Funke et al., 2023;
D’Arcy et al., 2024). However, one might wonder how results would look like if one employed
a linear model. This analysis can be found in Appendix B.2, which includes a discussion of the
econometric specification (Appendix B.2.1) and results (Appendix B.2.2).

Table shows the effect of cadastral reforms on CW Onset;;, CW Incid;;, and CW Inten;;.
The decrease in conflict during the short-medium term, which is the main result of the IPW
analysis, is still there. The main difference is that, with the linear model, some of the medium-
long term effects are also large, albeit imprecisely estimated. Tables B.3, B.4 and B.5 show the
effect using the full event study specification. This specification is too disaggregated to yield
precise estimates, but it does confirm that the negative effect of cadastral reforms is not driven
by pre-trends.

Table[B.2|shows the effect of cadastral reforms on LeaderChangeAny;; and LeaderChangeRegi;.

The results are generally much noisier than the IPW estimates, but they do confirm that, at
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least for regular transition, there is a negative (noisy) effect in the short-medium term. Tables
B.6 and B.7 show the effect using the full event study specification. Again, the linear specifi-
cation confirms that the negative effect of cadastral reforms on leader transitions, if any, is not

driven by pre-trends.

5 Case study: Argentina

In this section, we discuss Argentina as a case study in order to shed further light on the
typical political dynamic that preceded cadastral land reforms and help explain how reforms
contributed to a less conflictual environment ex post.

Argentina’s trajectory toward cadastral reform in the late 19th century cannot be under-
stood without reference to its prolonged cycle of civil conflicts between the commercial, urban
core around Buenos Aires and the rural, agricultural periphery. The wars of independence
(1810-1816) fractured the country into competing provincial powers, sparking decades of strife
between Unitarians, who sought centralized authority in Buenos Aires, and Federalists, who de-
fended provincial autonomy (Halperin-Donghil, [1975). The Constitution of 1853, influenced by
U.S. and French models, established the principles of a federal republic and a national framework
for property rights(Rock, |1987). The subsequent victory of Bartolomé Mitre at Pavon (1861)
inaugurated a phase of gradual consolidation of national institutions under Buenos Aires’ lead-
ership.

Despite this constitutional order, civil conflict persisted, notably in the form of uprisings
in the interior and resistance to centralizing reforms. The 1870s and 1880s saw the expansion
of state authority over frontier regions through the Congquest of the Desert (1878-1885), which
violently incorporated around 30 million hectares of indigenous southern lands in Patagonia
into the national domain (Hora, 2001)). This territorial consolidation provided the material
precondition for cadastral reform. The new lands were highly suitable for livestock production
which was a cornerstone of the Argentinian export-led growth during the First Globalization
(1870-1914). The new lands were sold in large parcels by the central government in Buenos
Aires to prospective landowners.

The political dominance of the Generation of '80 (1880-1916) provided a relatively sta-
ble context for institutional modernization. Under their oligarchic but orderly rule, Argentina
expanded its administrative capacity, reformed taxation, and encouraged immigration and set-
tlement. In this climate, the federal government created the Direccion General de Tierras y
Colonias (1884) to oversee national territories, while provinces improved their registries. The
cadastral initiatives of the 1880s—1890s reflected both a fiscal imperative — to broaden the land
tax base — and a political one: To transform conquered and colonized territory into a legible,

taxable, and marketable national resource (Adelman, 1994). Furthermore, the greater tenure
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security for land-owners in general contributed to stronger incentives for private capital invest-
ment and a more extensive hiring of immigrant agricultural workers. The cadastral system was
finally fully implemented in 1890 (D’Arcy et al., 2024).

The cadastral reform coincided with major technological innovations during the period.
Railroads and telegraphs were built into the pampas, often financed by British investors. Agri-
cultural schools were successfully established in the country from 1883. Water pumps were
increasingly put in use. The main innovation however was the introduction of wired fencing.
Fencing interacted with cadastral maps to provide more exact parcels of land and a more efficient
utilization of all available grasslandE] Fencing implied that a mixing of the herds of neighboring
landowners’ herds, as well as livestock theft, could now be avoided. Moreover, wire fencing
helped to secure and consolidate property rights, gave security to farms, prevented livestock
from destroying crops and plants and reduced the need for manpower by making the handling
of livestock less demanding (Horal, 2001){1—_01 Another key implication of these developments was

a decrease in social tensions:

The growing power of the state, the sale of public land, and the diffusion of the
fencing curtailed alternative means of exploiting the land other than by private
ownership. With waves of immigrants flocking into the country in ever-increasing
numbers, with property rights more firmly consolidated, and with big landowners
in control of the newly conquered lands, labor shortage and indiscipline became less
of a problem.[..] The fact that during this period of transformation the pampas
remained remarkably free from rural unrest is noteworthy.|..] Rather, a more stable,

disciplined workforce was consolidated during this period. (Hora, [2001)

Figure [4 shows total number of deaths from civil conflict during 1850-1950, using data from
the Correlates of War (COW) Project. The period up until the Generation of ’80 in 1880
was characterized by numerous conflicts, including the civil war of 1841 which took almost 6000
lives. The period 1860-80 was particularly tense with repeated incidences of unrest, whereas the
pattern of civil conflict culminated with the Campos Mutiny in 1890. After the state-building

reforms of the 1880s, Argentina’s political environment clearly became a lot less conflictual.

6 Concluding Remarks

Cadastral maps and central land registries are the most fundamental kind of land institutions.

They constitute a commitment device for governments, as well as a vehicle for higher taxation

9See [Hornbeck! (2010) for a similar development around the same time in the United States.

10See also |Fenske| (2014) for a study of how technological change in Benin (the introduction of Brazilian rubber
cultivation) affected land rights and land disputes by increasing the size of farms and encouraging sale and rental
markets.
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Figure 4: CIVIL CONFLICT AND CADASTRAL REFORM IN ARGENTINA, 1840-1950
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Note: The figure shows data from COW (2025) on total number of deaths from civil conflict on the
vertical axis and year on the horizontal axis.

and claims to new land. In this paper, we have explored the empirical relationship between
cadastral reforms and social conflict in a long-run cross-country panel over the period 1814-2014.
Exploiting 22 country reform events and a propensity score weighting estimator, we find that
cadastral reforms are associated both with a lower risk of civil wars and less political instability
in the form of leader changes. The effect is strongest around two decades post-reform. Our
results, pointing to decreasing social tensions, should have policy relevance for many countries

who have still not introduced cadastral institutions.
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Appendix A: Descriptive statistics

Table A.1: BiG CADASTRAL REFORM EVENTS IN 1816-2014

Country Reform Year Pre-reform Post-reform
Cadaster Index | Cadaster Index
Spain 1845 0.04725 0.75
Portugal 1852 0 0.75
Argentina 1890 0.11 1
Italy 1897 0.18475 1
Uruguay 1912 0 1
South Africa 1927 0 0.75
Latvia 1931 0.3 1
Nepal 1964 0 1
Panama 1964 0 0.6664115
Tunisia 1964 0.33 1
Malaysia 1965 0.216 1
Viet Nam 1990 0 1
Qatar 1992 0 1
Kuwait 1992 0 1
Uzbekistan 1996 0 0.537
Moldova (the Republic of) 1997 0 0.83
Mongolia 1999 0 0.707
Kyrgyzstan 2000 0 1
Armenia 2001 0 1
Cambodia 2001 0 0.6
Saudi Arabia 2004 0 1
Rwanda 2010 0.045 0.852

Notes: The table reports major cadastral reform events identified as big changes in the Cadaster Index. An
indicator z is defined to equal 1 if the annual increase in the Cadaster Index is at least 0.5, and 0 otherwise;
the listed events correspond to cases where z = 1. The Cadaster Index ranges from 0 to 1 and measures the
extent of mapped land registry coverage. “Pre-reform” and “Post-reform” values correspond to the index levels
immediately before and after the reform year.
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Figure A.1: DISTRIBUTION OF ANNUAL CHANGE IN CADASTER INDEX
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Notes: The figure shows the distribution of annual changes in the Cadaster Index across countries. For
visualization purposes, the histogram is restricted to positive changes greater than or equal to 0.05,
since the mass of observations near zero is very large and would otherwise dominate the distribution.
This restriction is applied only for descriptive illustration and does not affect the empirical analysis.
The dashed vertical lines indicate the thresholds used to define large cadastral changes: 0.5 in the main
specification and 0.4 in the robustness checks.
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Table A.2: Descriptive Statistics of Main Outcome Variables

Countries with Cadastral reform
(—3/ + 6 years)
Yearly 5-yr 6-yr 7-yr 8-yr 5-yr 6-yr 7-yr 8-yr

(1) (2) 3) (4) (5) (6) (7) (®) 9)

Panel A. Civil war outcomes

All countries

CWOnset; 0.026 0.026 0.027 0.026 0.027 0.018 0.027 0.022 0.025
(0.159) (0.084) (0.087) (0.076) (0.082) (0.062) (0.103) (0.068) (0.099)
CWlincidy 0.073 0.073 0.073 0.072 0.073 0.045 0.052 0.053 0.052
(0.260) (0.212) (0.208) (0.201) (0.200) (0.152) (0.167) (0.158) (0.163)
CW Inteny 0.223 0.777 0.871 0.942 1.043 0.603 0.730 0.736 0.832
(1.431) (2.376) (2.477) (2.544) (2.643) (2.051) (2.256) (2.233) (2.326)
Observations 13,188 2,705 2,314 1,975 1,750 168 162 156 152

Panel B. Leader transitions

LeaderChangeAny;, 0253  0.255 0263 0257 0264 0212 0214 0215 0.238
(0.560) (0.341) (0.320) (0.306) (0.308) (0.358) (0.283) (0.258)  (0.304)

LeaderChangeReg;; ~ 0.208  0.209 0216  0.211 0214  0.183  0.184  0.187 0.204
(0.492) (0.299) (0.284) (0.278) (0.268) (0.325) (0.237) (0.238)  (0.260)

Observations 12,018 2,585 2,093 1,797 1,584 159 142 136 131

Notes: Reported values correspond to sample averages, with standard deviations shown in parentheses.
CWOnset;+ is based on a binary indicator at the country-year level that takes value 1 if a civil war starts
and 0 otherwise. In column (1), it is measured at the yearly level. In columns (2)—(9), it represents the share
of years within each period in which civil war onset occurs. CW Incid;: is based on a binary indicator at the
country-year level that takes value 1 if a civil war is ongoing and 0 otherwise. In column (1), it is measured at
the yearly level. In columns (2)—(9), it represents the share of years within each period in which civil conflict
is ongoing. C'W Inten;: is based on conflict-related deaths in the year of onset. In column (1), it reports the
THS-transformed value of conflict-related deaths. In columns (2)—(9), it is constructed by first computing the
average number of yearly conflict deaths within each period and then applying the inverse hyperbolic sine (IHS)
transformation. LeaderChangeAny;: is based on the number of leadership transitions in a given country-year. In
column (1), it is measured at the yearly level. In columns (2)—(9), it represents the average number of transitions
per year within each period. LeaderChangeReg;: is based on the number of regular leadership transitions in a
given country-year. In column (1), it is measured at the yearly level. In columns (2)—(9), it represents the average
number of regular transitions per year within each period. Columns (2)—(5) report averages for country-period
observations using bins of length 5 to 8 years for the full sample of countries. Columns (6)—(9) report averages
for country-period observations within the —3/ + 6 year window around a big cadastral reform, again using bins
of length 5 to 8 years. Big cadastral reforms are defined as annual increases in the Cadaster Index of at least 0.5.
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Appendix B: Additional results

6.1 Alternative IPW models
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Figure B.1: SEMIPARAMETRIC ESTIMATES OF ATET FOR CIVIL WAR ONSET (CADASTRAL CHANGE THRESHOLD
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Notes: Semiparametric estimates of the Average Treatment Effect on the Treated (ATET) obtained using
Inverse Probability Weighting (IPW), with a probit model in the first stage. Selection into treatment
is modeled as a function of four lags of the dependent variable and period fixed effects. Section 3.4.1
explains our approach in full detail. The dependent variable is the change in civil war onset relative to
the pre-period 7 — 1: A Y 1s = CWOnset;;1s — CWOnset;,_1. CWOnset is the share of years within
a period in which civil war onset occurs, based on a binary indicator at the country-year level that takes
value 1 if a civil war starts and 0 otherwise. Periods are defined as 5-year intervals. Cadastral reforms
are defined based on binary yearly indicators that take value 1 when the change in the Cadaster Index is
at least 0.4. The estimates for 7 + s are shown over the interval s € {—3,...,6}. The sample covers the
period 1816—2014 and is an unbalanced panel of countries from the COW dataset. Vertical lines indicate
95% confidence intervals. Standard errors are clustered at the country level.
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Figure B.2: SEMIPARAMETRIC ESTIMATES OF ATET FOR CiviL. WAR INCIDENCE
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Notes: Semiparametric estimates of the Average Treatment Effect on the Treated (ATET) obtained using
Inverse Probability Weighting (IPW), with a probit model in the first stage. Selection into treatment
is modeled as a function of four lags of the dependent variable and period fixed effects. Section 3.4.1
explains our approach in full detail. The dependent variable is the change in civil war incidence relative
to the pre-period 7 —1: A;Y;rys = CWincidir4s — CWincidir—1. CWlncid is the share of years within
a period in which civil war is ongoing, based on a binary indicator at the country-year level that takes
value 1 if a civil war is ongoing and 0 otherwise. Periods are defined as 5-year intervals. Cadastral
reforms are defined based on binary yearly indicators that take value 1 when the change in the Cadaster
Index is at least 0.5. The estimates for 7 + s are shown over the interval s € {—3,...,6}. The sample
covers the period 1816-2014 and is an unbalanced panel of countries from the COW dataset. Vertical
lines indicate 95% confidence intervals. Standard errors are clustered at the country level.
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Figure B.3: SEMIPARAMETRIC ESTIMATES OF ATET FOR CIVIL WAR INTENSITY

2.00 :
I
I
I
= |
2 0.48 043 |
g 000+—-—+———-— ————oe_eoll-——"9'1—7—— ) S —— 4604 ——F+———— -
= I
@
| -0.60
% I -0.82 -0.88 -0.87
= | ¢-1.10
O |
£ |
o -2.00- |
[@)]
c |
© I
< I
o I
I
I
-4.00 |
T T T I T T T T T -I- T
-3 -2 -1 0 1 2 3 4 5 6

Periods Around Cadastral Reform

Notes: Semiparametric estimates of the Average Treatment Effect on the Treated (ATET) obtained using
Inverse Probability Weighting (IPW), with a probit model in the first stage. Selection into treatment
is modeled as a function of four lags of the dependent variable and period fixed effects. Section 3.4.1
explains our approach in full detail. The dependent variable is the change in civil war intensity relative
to the pre-period 7 — 1: AYrys = CWinten;s — CWinten;—1. CWlnten is the inverse hyperbolic
sine (IHS) transformation of the average number of conflict-related deaths in the year of onset within
a period. Periods are defined as 5-year intervals. Cadastral reforms are defined based on binary yearly
indicators that take value 1 when the change in the Cadaster Index is at least 0.5. The estimates for
7 + s are shown over the interval s € {—3,...,6}. The sample covers the period 1816-2014 and is an
unbalanced panel of countries from the COW dataset. Vertical lines indicate 95% confidence intervals.
Standard errors are clustered at the country level.
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Figure B.4: SEMIPARAMETRIC ESTIMATES OF ATET FOR REGULAR LEADER CHANGES
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Notes: Semiparametric estimates of the Average Treatment Effect on the Treated (ATET) obtained using
Inverse Probability Weighting (IPW), with a probit model in the first stage. Selection into treatment is
modeled as a function of four lags of the dependent variable and period fixed effects. Section 3.4.1 explains
our approach in full detail. The dependent variable is the change in regular leadership transitions relative
to the pre-period 7 — 1: A;Y;;4+s = LeaderChangeReg;,+s — LeaderChangeReg;, 1. LeaderChangeReg
is the average number of regular leadership transitions within a period. Periods are defined as 5-year
intervals. Cadastral reforms are defined based on binary yearly indicators that take value 1 when the
change in the Cadaster Index is at least 0.5. The estimates for 7 + s are shown over the interval
s € {-3,...,6}. The sample covers the period 1816-2014 and is an unbalanced panel of countries from
the COW dataset. Vertical lines indicate 95% confidence intervals. Standard errors are clustered at the
country level.

6.2 Linear models

6.2.1 Econometric specification

To complement the causal estimates from the Inverse Probability Weighting approach, we also estimate
a reduced-form linear model to assess the effect of large cadastral changes on the incidence of civil

conflict. The specification is given by:

4
Yie = B1Zi + B2 2573 + B3 278, + Z ViYit—q + o+ Ap + €5 (2)

g=1
In this equation, the key binary explanatory variable, Z;;, captures the timing of a large cadastral
change in period ¢ on contemporaneous conflict in period ¢, whereas th: 31 captures reform at any time
in the time span ¢-1 to ¢-3 and th__64 measures the prevalence of reform at any time during ¢-4 to ¢-6.
Z?Zl v, Yi t—q includes four lags of the dependent variable in country ¢ at time ¢ — g, o;; denotes
country fixed effects, \; denotes period fixed effects. Standard errors are clustered at the country level.

While this reduced-form approach does not fully account for potential selection in treatment, it serves
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as a robustness check against our main IPW results.

To complement the semi-parametric IPW analysis and to study the dynamic effects of cadastral
reforms and check for pre- and post- trends, we estimate a linear fixed-effects model using an
event-study. This specification enables us to observe how conflict changes around the time of major

cadastral reforms, offering a detailed view of their timing and evolution. The core specification is:

6 4
Yie= Y BisZit-s+ D vYirq+ai+ M +eu (3)
s=—4 qg=1

This is very similar to the equation in but with the difference that we now investigate the impact of
cadastral reform dummies both pre- and post-reform and that the covered time period runs from -6 to

t-+4.

6.2.2 Results

Table B.1: CONTEMPORANEOUS AND LAGGED EFFECT OF CADASTRAL REFORM ON CONFLICT OUTCOMES:
REDUCED-FORM LINEAR REGRESSION WITH MULTIPLE FIXED EFFECTS

Dependent variable Yj;:

CWOnset CWincid CWlnten
(1) (2) (3) (4) () (6) ) (8) (9)
Zit -0.025 -0.065 -0.440
(0.019) (0.054) (0.650)
z3 -0.037* -0.072%* -0.962%*
(0.019) (0.033) (0.467)
zL6 -0.031 -0.065%* -0.859*
(0.022) (0.030) (0.510)
z -0.042* -0.074* -1.157%%
(0.022) (0.038) (0.547)
th__();; -0.019 -0.019 -0.052  -0.052 -0.671  -0.643
(0.030) (0.030) (0.032) (0.032) (0.682) (0.681)
Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Period FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
No. Lags Dep. var. 4 4 4 4 4 4 4 4 4
Mean of Dep. var. 0.027  0.027 0.027 0.077  0.077 0.077 0.797 0.797  0.797
No. Cadastral reforms 14 14 14 14 14 14 14 14 14
No. Countries 135 135 135 135 135 135 135 135 135
Observations 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900

Notes: CWOnset is the share of years within a period in which civil war onset occurs, based on a binary indicator
at the country-year level that takes value 1 if a civil war starts and 0 otherwise. C'Wlncid is the share of years
within a period in which civil war is ongoing, based on a binary indicator at the country-year level that takes
value 1 if a civil war is ongoing and 0 otherwise. CWinten is the inverse hyperbolic sine (IHS) transformation of
the average number of conflict-related deaths in the year of onset within a period. Periods are defined as 5-year
intervals. The main explanatory variables capture cadastral reform timing: Z;; is a dummy equal to 1 if a big

cadastral reform occurs in country i in period ¢ (the event period). th_}l equals 1 if a big cadastral reform occurs

in any of the periods t — 1 to ¢t — 3. th__64 equals 1 if a big cadastral reform occurs in any of the periods ¢t — 4 to

t—6. Z!% indicates that a reform occurs in any of the periods ¢ to t+3, and Z; ® indicates that a reform occurs
in any of the periods t to ¢ + 6. Standard errors clustered by country. Significance levels: *p < 0.1, **p < 0.05,
sokok

p < 0.01.
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Table B.2: CONTEMPORANEOUS AND LAGGED EFFECT OF CADASTRAL REFORM ON LEADER TRANSITIONS:
REDUCED-FORM LINEAR REGRESSION WITH MULTIPLE FIXED EFFECTS

Dependent variable Y;:

LeaderChangeAny LeaderChangeReg
(1) (2) (3) (4) (5) (6)
Zit -0.037 -0.058**
(0.048) (0.025)
zi3 -0.018 -0.028
(0.055) (0.051)
Zie -0.001 -0.015
(0.044) (0.044)
Z3 -0.011 -0.018
(0.065) (0.065)
th_fil 0.056 0.054 0.029 0.026
(0.078) (0.079) (0.084) (0.084)
Country FE Yes Yes Yes Yes Yes Yes
Period FE Yes Yes Yes Yes Yes Yes
No. Lags Dep. var. 4 4 4 4 4 4
Mean of Dep. var. 0.245 0.245 0.245 0.204 0.204 0.204
No. Cadastral reforms 11 11 11 11 11 11
No. Countries 152 152 152 152 152 152
Observations 1,843 1,843 1,843 1,843 1,843 1,843

Notes: LeaderChangeAny is the average number of leadership transitions within a period. LeaderChangeReg is
the average number of regular leadership transitions within a period. Periods are defined as 5-year intervals.
The main explanatory variables capture cadastral reform timing: Z;; equals 1 if a big cadastral reform occurs in
country 4 in period t. Z!;® equals 1 if a reform occurs in any of the periods ¢t — 1 to ¢t — 3. Z! 5 equals 1 if a
reform occurs in any of the periods t — 4 to t — 6. Zit[?’ equals 1 if a reform occurs in any of the periods ¢ to
t + 3, and Zf{ﬁ equals 1 if a reform occurs in any of the periods ¢ to ¢t + 6. Standard errors are clustered at the
country level. Significance levels: *p < 0.1, **p < 0.05, ***p < 0.01.
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Table B.3: EFFECT OF CADASTRAL REFORM ON CIVIL WAR ONSET: EVENT-STUDY ESTIMATES WITH MULTIPLE
FIXED EFFECTS

Bin length:
5-Year 6-Year 7-Year 8-Year

Lags of Y;;—, Lags of Yj;_, Lagsof Yj;_, Lags of Y,
Period 1 4 1 4 1 4 1 4
3 0.029 0.045 0.023 0.043 0.010 0.048 -0.025 -0.014
T2 0.041 0.053* 0.022 0.026 -0.014 0.021  0.015 0.060*
71 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
=0 0.007 0.010 -0.014 -0.019 -0.036* -0.038 -0.030** -0.036*
T+1 -0.002 -0.008 -0.016 -0.032 -0.039* -0.049* -0.029** -0.035
T+2 0.003 -0.002 -0.015 -0.030 -0.039* -0.051* -0.030* -0.031
T+3 0.000 0.001 -0.015 -0.020 -0.026 -0.031 -0.023 -0.015
T+4 0.015 0.019 -0.005 -0.003 -0.014 -0.014 -0.010 -0.015
T+5 0.041 0.050 0.016 0.017 -0.025 -0.024 -0.006 0.004
T+6 -0.006 0.004 0.016 0.013 -0.020 -0.024 -0.030* -0.019
Mean of Dep. var. 0.026 0.026 0.026 0.026 0.026 0.025 0.026  0.025
No. Cadastral reforms 22 14 22 14 22 13 21 12
No. Countries 153 135 153 134 152 132 152 131
Observations 2,318 1,852 1,981 1,521 1,683 1,229 1,489 1,035

Notes: CWOnset is the share of years within a period in which civil war onset occurs, based on a binary indicator
at the country-year level that takes value 1 if a civil war starts and 0 otherwise. Periods are defined as k-year
intervals. Coefficients are from linear regressions with country and period fixed effects. The reference category is
7 — 1 (one bin before reform). All specifications include lags of the dependent variable as indicated (1 or 4 lags).
Standard errors are clustered at the country level. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table B.4: EFFECT OF CADASTRAL REFORM ON CIVIL WAR INCIDENCE: EVENT-STUDY ESTIMATES WITH MUL-

TIPLE FIXED EFFECTS

Bin length:
5-Year 6-Year 7-Year 8-Year

Lags of Y;;_, Lags of Yj;_, Lags of Yj;_, Lags of Y;;_,
Period 1 4 1 4 1 4 1 4
T3 -0.006 0.003 -0.059 -0.103 -0.029 0.022 -0.073 -0.010
T2 0.099 0.124 -0.017 -0.030 -0.102 -0.031 -0.011 0.073
71 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7=0 -0.024 -0.020 -0.108 -0.149 -0.127 -0.082 -0.104* -0.085
T+1 -0.027 -0.050 -0.069 -0.097 -0.106 -0.058 -0.068 -0.036
T+2 -0.004 -0.012 -0.076 -0.118 -0.115 -0.083 -0.084 -0.061
T+3 -0.009 -0.014 -0.085 -0.113 -0.107 -0.056 -0.094* -0.058
T+4 -0.005 -0.009 -0.079 -0.103 -0.072 -0.030 -0.032 -0.008
T+5 0.035 0.027 -0.001 -0.036 -0.100 -0.067 -0.013 0.006
746 -0.002 -0.013 -0.054 -0.103 -0.032 0.008 -0.096* -0.068
Mean of Dep. var. 0.076 0.077 0.076 0.076 0.076 0.074 0.076 0.075
No. Cadastral reforms 22 14 22 14 22 13 21 12
No. Countries 154 135 154 134 153 132 153 131
Observations 2,318 1,851 1,981 1,521 1,683 1,229 1,489 1,035

Notes: CWincid is the share of years within a period in which civil war is ongoing, based on a binary indicator
at the country-year level that takes value 1 if a civil war is ongoing and 0 otherwise. Periods are defined as k-year
intervals. Coefficients are from linear regressions with country and period fixed effects. The reference category is
7 — 1 (one bin before reform). All specifications include lags of the dependent variable as indicated (1 or 4 lags).
Standard errors are clustered at the country level. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table B.5: EFFECT OF CADASTRAL REFORM ON CIVIL WAR INTENSITY: EVENT-STUDY ESTIMATES WITH MUL-
TIPLE FIXED EFFECTS

Bin length:
5-Year 6-Year 7-Year 8-Year

Lags of Y;;—, Lagsof Y;;—, Lagsof Y, Lags of Yj;—q
Period 1 4 1 4 1 4 1 4
3 1.510 1.599 0.094 0.036 -0.315 0.420 -2.021** -1.268
T2 1.494* 1.808* 0.719 0.384 -1.346 -0.189 -0.583 0.319
71 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7=0 0.352 0.523 -0.532 -0.721 -1.439* -1.047 -1.701** -1.884*
T+1 0.018 -0.119 -0.854 -1.328 -1.824* -1.627* -1.989** -1.957*
T+2 0.067 -0.144 -0.780 -1.312 -1.801* -1.871* -2.141** -1.810
T+3 0.001 -0.014 -0.927 -1.219 -1.406* -1.287 -1.722** -1.157
T+4 0.417 0.363 -0.531 -0.679 -1.152 -0.852 -1.348* -0.703
T+5 0.902 0.988 0.036 -0.128 -1.136 -0.906 -1.330 -0.753
7T+6 -0.254 -0.126 -0.136 -0.445 -1.710* -1.564 -2.064** -1.394
Mean of Dep. var. 0.791 0.790 0.898 0.881 0.969 0.917 1.065 1.011
No. Cadastral reforms 22 14 22 14 22 13 21 12
No. Countries 154 135 154 134 153 132 153 131
Observations 2,318 1,851 1,981 1,521 1,683 1,229 1,489 1,035

Notes: CWilnten is the inverse hyperbolic sine (IHS) transformation of the average number of conflict-related
deaths in the year of onset within a period. Periods are defined as k-year intervals. Coefficients are from linear
regressions with country and period fixed effects. The reference category is 7 — 1 (one bin before reform). All
specifications include lags of the dependent variable as indicated (1 or 4 lags). Standard errors are clustered at
the country level. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table B.6: EFFECT OF CADASTRAL REFORM ON ANY LEADERSHIP CHANGES: EVENT-STUDY ESTIMATES WITH

MuLTIPLE FIXED EFFECTS

Bin length:
5-Year 6-Year 7-Year 8-Year

Lags of Y, Lags of Y;;—4 Lags of Y;;_, Lags of Yj;_q
Period 1 4 1 4 1 4 1 4
3 -0.054  -0.017 0.104* 0.094 0.085* 0.148 -0.048 0.066
T2 -0.098* -0.114** -0.003 0.004 -0.033 0.064 0.003 0.013
71 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
=0 -0.128** -0.110* -0.001 -0.030 -0.032 -0.015 -0.048 -0.121**
T+1 -0.100 -0.052 0.018 0.044 -0.030 0.015 -0.033 -0.026
T+2 -0.080  -0.060 -0.027 -0.070 -0.030 -0.048 0.029 -0.079
T+3 -0.095 -0.146 0.047 0.010 0.002 0.006 -0.032 -0.045
T+4 0.115 0.047 -0.025 -0.033 -0.103 -0.091 -0.037 -0.050
T+5 -0.082  -0.094 -0.039 -0.044 0.028 0.038 0.105 0.109
7+6 -0.072  -0.075 0.062 0.047 0.114 0.139 0.245 0.239
Mean of Dep. var. 0.241 0.247 0.247 0.257 0.247 0.264 0.247 0.268
No. Cadastral reforms 20 11 20 11 20 10 19 9
No. Countries 154 152 153 134 152 132 152 131
Observations 2,275 1,814 1,829 1,362 1,559 1,100 1,366 909

Notes: LeaderChangeAny is the average number of leadership transitions within a period. Periods are defined
as k-year intervals. Coefficients are from linear regressions with country and period fixed effects. The reference
category is 7 — 1 (one bin before reform). All specifications include lags of the dependent variable as indicated
(1 or 4 lags). Standard errors are clustered at the country level. Significance levels: * p < 0.1, ** p < 0.05, ***

p < 0.01.
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Table B.7: EFFECT OF CADASTRAL REFORM ON REGULAR LEADER CHANGES: EVENT-STUDY ESTIMATES WITH
MuLTIPLE FIXED EFFECTS

Bin length:
5-Year 6-Year 7-Year 8-Year

Lags of Yi;_q Lags of Yj;_q Lags of Y4, Lags of Y,
Period 1 4 1 4 1 4 1 4
3 -0.067  -0.017 0.102** 0.102*** 0.061* 0.104 -0.030 0.054
T2 -0.072  -0.108* -0.015 0.050 -0.067 0.011 -0.036 -0.020
1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7=0 -0.128** -0.121** 0.009 0.014 -0.052 -0.051 -0.048 -0.107*
T+1 -0.109  -0.069  0.006 0.080 -0.060 -0.010 -0.046 -0.049
T42 -0.070  -0.040 -0.026 -0.015 -0.039 -0.037 0.002 -0.133
T+3 -0.088  -0.132  0.015 0.024 -0.064 -0.036 -0.046 -0.057
T+4 0.082 0.021  -0.052 -0.010 -0.116 -0.083 -0.019 -0.026
T+5 -0.088  -0.092 -0.020 0.028 -0.003 0.033 0.068 0.073
T+6 -0.074  -0.072  0.051 0.091 0.073 0.127 0.213 0.199
Mean of Dep. var. 0.197 0.205 0.202 0.213 0.203 0.221 0.204 0.225
No. Cadastral reforms 20 11 20 11 20 10 19 9
No. Countries 154 152 153 134 152 132 152 131
Observations 2,275 1,814 1,829 1,362 1,559 1,100 1,366 909

Notes: LeaderChangeReg is the average number of regular leadership transitions within a period. Periods are
defined as k-year intervals. Coefficients are from linear regressions with country and period fixed effects. The
reference category is 7 — 1 (one bin before reform). All specifications include lags of the dependent variable as
indicated (1 or 4 lags). Standard errors are clustered at the country level. Significance levels: * p < 0.1, **
p < 0.05, ¥** p < 0.01.
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