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Abstract

This thesis investigates the role of generalized trust in the historical emergence of cadastres. I
show that generalized trust is positively correlated with the historical emergence of cadastres.
Countries that are more trusting developed more complete cadastres earlier. This finding is
made possible through new historical data on cadastres, which is combined with cross-country
data on generalized trust and other control variables. I use interannual temperature variability
as an instrument for generalized trust to find some, but not fully conclusive, evidence that this
correlation is a causal effect. Next to that, I find evidence that this correlation is heterogenous,
and that the correlation is smaller or non-existent in countries where European colonial powers
imposed extractive institutions. To explain the effect of generalized trust on the historical
emergence of cadastres, I point to the mechanism where trust enables political coordination
among society and the elite to establish institutions and solve the political commitment

problem.

“The best way to find out if you can trust somebody is to trust them”

- Ernest Hemingway
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1 Introduction

Property rights have long been seen as one of the key institutions that allow a state to
economically develop and its citizens to achieve greater welfare. This means that an
understanding of how property rights come into existence is key for a better understanding of
economic development. Property rights can induce investment and improve the functioning of
land and credit markets. They help secure land and other property from expropriation, whether
from the state or others in society. Key to any system of property rights is a cadastre, a state
administered record of land ownership. Such a record provides state enforcement for property
rights and allows the state to tax more effectively. At the same time, safe property rights are
also a question of trust and respect. In societies that trust each other, rights to property, whether
informal or formal, are more secure. Trust can also enable societies to create a state-led
cadastre. This specific link between the cultural trait of generalized trust and the institution of

cadastres is unexplored and is the focus of this thesis.

This thesis adds to a growing literature on the determinants of property rights and other key
institutions by investigating this relation between trust and the historical emergence of
cadastres (cadastrification). I aim to answer the question: what effect does generalized trust
have on the historical choice of societies and states to implement a cadastre. The relevance of
this question is large as many states still have incomplete and/or unfunctional cadastres. More
broadly, the link between trust and institutions is relevant in a world where societies become
more polarized and key democratic institutions are questioned more. The work is made possible
by the paper of D’ Arcy et al. (2024) who have recently published a new comprehensive dataset
on cadastrification in history. I combine this new data on cadastrification with cross-country
data on generalized trust for a correlation analysis and I run a two-stage least squares regression

with an instrument for generalized trust to combat endogeneity.

My findings are summarized as follows. Generalized trust has a significant positive correlation
with the historical emergence of cadastres. Countries that trust more had more complete
cadastres earlier in history. There is suggestive evidence through the two-stage least squares
regression that this effect is causal, but the evidence is not strong enough to fully draw that
conclusion. Furthermore, this correlation does not hold for countries which had extractive
institutions imposed on them by European colonial powers. This heterogeneity supports
previous literature that shows that European colonization had a long-lasting effect on the

mechanisms of institutional development.
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The first section of this thesis is a review of the literature on trust and the emergence of property
rights. The findings of this review lead to a theory on the possible effects of trust on
cadastrification and provide information on other key factors that may impact cadastrification.
The next section presents the methods and data that I use in this thesis. This section also
addresses how methodological problems such as time compressing of data and endogeneity are
managed. The following section presents the results of the analysis. The closing section reflects

on the results of the analysis and concludes.
2 Theoretical Framework

2.1 Trust

Trust is the expectation that others will act reliably in a way that conforms to your moral values
(OECD, 2017; Uslaner, 2002). There is an element of risk associated with trust, as a person
will lose some sort of value if the positive expectation of the other, the trust, is not fulfilled
(Hardin, 2002). This links most closely to strategic theories of trust, that state that we trust
based on self-interest (Hardin, 2002; Uslaner, 2002). The strategic theory of trust argues that
trust is built through repeated interactions and eventually reduces the transaction costs of risks
in interactions. Offe (1999) states that ‘trust in persons results from past experience with

concrete person.’

However, what the strategic trust theory does not address is the first time you choose to trust
someone, not based on any previous information (Uslaner, 2002). It is also a theory that focuses
on trust between two people, and not a general trust in others. A broader perspective is the idea
of moralistic trust or altruistic trust (Mansbridge, 1999; Uslaner, 2002). This theory of trust
says that trust has a moral dimension, it is about how people should behave. It emerges from
the belief that others are part of your moral community and therefore will act consistently in
an honest and regular way (Fukuyama, 1995). Therefore, this trust is not about trusting one
person but about trusting people in general. When it comes to societies forming institutions,
this trust is more important. It has therefore become the most used way of thinking about trust

in economics research (Alesina & Giuliano, 2015; Algan & Cahuc, 2014).

Moralistic trust is linked to the concept of generalized trust, which is often used in the literature
on trust (Alesina &Giuliano, 2015; Uslaner, 2002). Moralistic trust and generalized trust are
both about how much you trust others in general. Meanwhile strategic trust is more so linked

to questions of particularized trust, how much you trust those you have repeated interactions
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with such as family and friends (Uslaner, 2002). Generalized trust has been linked to many
positive economic outcomes (Alesina & Giuliano, 2015; Algan & Cahuc, 2014). This includes
income per capita, innovation, wellbeing, and productivity. Generalized trust has also been
shown to be correlated with institutional outcomes such as political institutions and market
regulations (Algan & Cahuc, 2014). In social capital theory, particularized trust helps with the
establishment of bonding capital; social relations, and networks among those you know and
are close to you. Meanwhile, generalized trust is related to the establishment of bridging
capital; social relations, and networks between different social groups (Patulny & Svendsen,

2007).

The most prevalent way to measure generalized trust is through surveys, although experimental
setups may be used as well (Alesina & Giuliano, 2015). Experimental setups often focus on
games where two players can earn more if they choose to trust each other and cooperate but
may lose personally if they choose to trust and the other does not. Meanwhile, cultural values
surveys always incorporate the generalized trust question: “Generally speaking, would you say
that most people can be trusted or that you can’t be too careful when dealing with others?”
With the possible answers being: ‘most people can be trusted,” or ‘need to be very careful.’
Evidence shows that answers to this question and results from experiments are significantly
correlated and broadly show the same results about a society’s trustworthiness (Fehr et al.,
2003; Glaeser et al., 2000). Generalized trust survey results have the advantage of being much

more widely available on a country level than experimental results.
2.1.1 Cultural or Experiential Trust

An important debate in the literature on generalized trust is if trust is cultural or experiential.
The experiential theory of trust states that trust is something that is gained and lost from
experiences in life and can therefore change very quickly (Glanville & Paxton, 2007; Roth,
2025). Supporters of this theory point to evidence of intertemporal variation in country levels
of generalized trust (Paldam, 2011; Roth, 2025). This variation makes trust an endogenous
variable that is determined by a whole range of factors. In opposition to this theory is the
cultural theory of trust. The cultural theory of trust states that trust is something that is learnt
early on in life and therefore passed through culturally like other cultural attitudes (Dawson,
2017; Kumove, 2024). Supporters of this theory point to for example migration studies, which
show that the cultural background of migrants in the U.S. continues to determine their levels

of trust, even after multiple generations (Uslaner, 2008; Rice & Feldman, 1997). This theory
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would state that trust is mostly exogenous, shaped by cultural factors outside of someone’s

control that have deep historical roots.

Most research seems to point to both theories being true at the same time. Trust varies with life
experiences, but it varies around a culturally determined long term level (Bjernskov, 2006;
Dawson, 2017; Inglehart & Baker, 2000; Kumove, 2024). Trust and other cultural attitudes
have high rank order stability, people/countries that trust the most stay the most trustworthy,
but low mean level stability, the level of trust varies (Beugelsdijk et al., 2015; Kumove, 2024).
This means that current day levels of generalized trust are theoretically linked to past levels of
generalized trust. While the level of trust may be different, the rank should be similar.
Consequently, a high trust society right now, such as China, was also a high trust society five
hundred years ago. This argument is key to this thesis, since data on generalized trust has only

been available since about the 1980s.
2.2 Property Rights

Property rights are the bestowing to a person of a certain set of rights over land. This includes
the right to use, the right to transfer permanently and the right to transfer temporarily in a
lending situation (Besley & Ghatak, 2010). Property rights are often considered to be private,
where one individual holds these rights. However, property rights can also be common, where
a certain community or subset of the population holds the rights (Krier, 2009; Ostrom, 2015).
Property rights are seen as one of the key institutions in the field of institutional economics
(North, 1990). That is because they set the incentives of land exchange and usage and reduce
the transaction costs in property allocation (Coase, 1960). In doing so they have several positive

effects on economic factors, which are discussed later.

Strong and effective property rights are well-defined and well-enforced (Besley & Ghatak,
2010). Well-defined so that knowledge on who owns what property is easily available and well-
enforced so that the rights to property are secure from those who wish to lay claim to the
property of others. Property rights are often set, granted, and enforced by a state (Krier, 2009).
These property rights are known as de-jure property rights, de-jure meaning by right. As is
discussed in more detail later, cadastrification is a key step in making property rights de-jure.
However, there can still be socially respected and enforced property rights that do not come
from the state. Society created and enforced property rights are known as de-facto property
rights. Such rights of course existed before the modern nation state, but even now a lot of

property rights are organised without or with limited state interference (D’ Arcy et al., 2024).
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2.2.1 Cadastres

Strong de-jure property rights require information on ‘who holds which rights over what
property’ (Coase, 1960). This is exactly what cadastres aim to provide, and cadastres are
therefore a key part of the system of de-jure property rights. Cadastres are a record of land or
real estate ownership which is almost always state owned and issued (D’Arcy et al., 2024). The
three key sets of information in a cadastre concern what the asset is, who has rights to the asset
and what exact rights are those. Throughout history what the asset is has been recorded either
narratively or cartographically. Narrative cadastres have written down information on the asset,

meanwhile cartographic cadastres have mapped out information on the asset.

Strong property rights are well defined and well enforced. Cartographic cadastres are seen as
‘stronger’ because maps are less open to different interpretation than narratives, and are
therefore more clearly defined (D’Arcy et al., 2024). The strong definition then helps with
better enforcement. This difference in strength between cartographic and narrative cadastres
has been found in research to be reflected in land prices, where similar land is worth less under
a narrative cadastre than a cartographic one (Libecap & Lueck, 2011). A key part of state
cadastres, which was never present in private cadastres, is that in theory the information is
publicly available (D’Arcy et al., 2024). This again helps with the enforcement of these
property rights. With public information, it becomes easier to verify ownership and use that

information to report and address infringement of property rights.

Cadastres meet many of the key elements of functional property rights frameworks. They are
well-defined and well-enforced, which helps reduce transaction costs and set good incentives
in the land market. The economic benefits of cadastrification are discussed in more detail later
in this section. However, to understand the process of cadastrification it is important to first

understand how de-facto property rights emerge.
2.2.2 Strength and Origin of De-Facto Property Rights

The literature on the origin of de-facto property rights is immensely influenced by the Demsetz
thesis (Demsetz, 1967; Merril, 2002). The Demsetz thesis states that property rights develop
when their social benefits are greater than their social costs. The system of property rights that
provides the most social benefits will eventually emerge, and property rights will adapt to new
cost-benefit realities associated with for example resource scarcity or technological change.

However, later researchers have criticized this thesis for not explaining the mechanisms
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whereby a society determines the benefits and costs nor explaining what determines these costs
(Krier, 2009; Merril, 2002). This has prompted researchers to start with small game theory
models to simulate the origins of property rights and find these mechanisms. The following
discussion of these models is based on the models of Eswaran & Neary (2014), Grossman

(2001), Hafer (2006) and Muthoo (2004).

These models are known as state-of-nature models. State of nature comes from the 17% century
English political philosopher Hobbes (2008) and is defined as the time before institutions and
the state where ‘every man is an enemy to every man’. With no third-party enforcer of property
rights, the only way to defend property is through physical force. The only way to gain property
is through physical force, or through production. The models most often include two agents,
symmetric or asymmetric in their abilities, who can spend effort on production and, if wanted,
on resource conflict. The agent’s choices are mathematically modelled to uncover if a natural
enforcement of property rights comes to pass (strong de-facto property rights) or if resource

conflict remains prevalent (weak de-facto property rights).

The key insight that emerges from these property rights game theory models is that the strength
of de-facto property rights depends on the effectiveness of challenging another’s claim to
resources. This effectiveness is relative to the effectiveness of simply defending one’s own
claim to resources. Effectiveness is high when challenging another’s claim to resources often
leads to large resource gains in comparison to choosing to only defend your own claim. When
challenging is an effective option, there is little incentive to respect the initial claims to
resources of others. Effective challenging creates high benefits and low costs for weak de-facto
property rights. This makes initial claims to resources less secure and consequently resource
conflicts are more common. Linking it to the Demsetz thesis; the decisions to challenge or not
challenge another’s claim to resources is the mechanism which leads to a set of property rights
(Demsetz, 1967). Demsetz’s idea of costs and benefits is found in the effectiveness of
challenging. The benefits, gains from challenging, and the costs, losses from challenging,

determine what set of property rights will emerge.

The relative effectiveness of challenging another’s claim to resources, depends on several
factors. When reducing the emergence of property rights to a two-player game, the main factor
is the ability of each of the players. A physically or mentally strong player will be highly
effective when challenging a weak player, but less so when the player is also strong. However,

over large populations these abilities are averaged out and other factors become the main source
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of variation. There is some innate advantage to the initial owner of the resource, due to greater
knowledge of the resource. Owners are also advantaged through the endowment effect, the
concept that on average owner’s value resources they own more than others do. Both those

effects decrease the effectiveness of challenging.

The final key element of this effectiveness is social institutions and therein trust. Trust
decreases the effectiveness of challenging. The challenger faces greater costs to challenging in
a society with greater trust. Challenging makes a person unreliable, as they do not respect the
initial claims to resources. In a society that does not believe others to be trustworthy, it is more
often expected that a person does not respect these claims and becomes a challenger. However,
in greater trust societies this is far less expected and is a breach of general trust. Therefore, the
challenger faces a greater social cost of challenging which decreases the benefits he can gain
from this strategy. This means that in high-trust societies de-facto property rights are stronger
and resource conflict is less common. Trust changes the costs and benefits of challenging in
the state-of-nature and therefore changes the property regime that emerges. This is a similar
argument to Elinor Ostrom’s work on governing the commons. In her work, the commons are
managed sustainably and conflict-less partly due to high levels of trust among the users

(Ostrom, 2015).

While pre-cadastral civilizations cannot be described as state-less institution-less states of
nature, these state of nature games remain relevant. The strength of property rights remains

linked to if these property rights are challenged and therefore trust still affects the strength of
property rights.

2.2.3 Benefits of Cadastrification

Cadastrification is a key move from de-facto to de-jure property rights. As previously
mentioned, cadastres hold information on the group or persons, holding a set of rights,
restrictions, and responsibilities for a certain piece of land/real estate (D’Arcy et al., 2024). In
comparison to the previously discussed state-of-nature, cadastres allow for third-party
enforcement of property rights by a state. Challenging another’s claim to resources becomes
far less effective since state force also protects the division of property. In theory, this should

make resource conflicts less common.

The Demsetsz thesis contends that the social costs and social benefits of different property right

types are key to what property types emerge (Demsetz, 1967). Cadastrification can therefore

10
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best be understood by looking at the benefits and costs of establishing cadastres in comparison
to previous de-facto property rights. The previous paragraph already highlights one of the main
benefits of cadastres, better enforcement. Enforcement reduces resource conflicts through
reducing the benefits of challenging another’s claim to resources. (Grossman, 2001) This also
allows resource owners to spend less resources on protecting property (Besley & Ghatak,
2010). This is especially true under a situations of resource scarcity. Resource scarcity, due to
a related increase in resource values, increases the benefits to challenging other’s claims to
resources (Demsetz, 1967; Platteau, 1996). Especially because land scarcity is also linked to
land intensification, greater investments in land (Boserup, 1965). The possible benefits from
better enforcement are therefore higher, as what is being protected is more valuable. The effect
of enforcement however does depend on the state having a monopoly over force, as otherwise
enforcement becomes less effective (Besley & Ghatak, 2010). States that lack the ability to
enforce their laws are known as weak states, and they have been shown to be unable to provide

good institutions (Acemoglu & Robinson, 2022; Acemoglu, 2005).

Other benefits of cadastres come from a large literature on the overall benefits of property
rights to economic growth. The first concerns the safety of investments. This is not necessarily
a different benefit than better enforcement but rather the consequence of better enforcement.
When property is safe from challenge, you can be surer you will reap the benefits of
investments in your property (Banerjee et al., 2002; Besley & Ghatak, 2010; D’Arcy et al.,
2024; Galiani & Schargrodsky, 2010; Platteau, 1996). This enables investment into property

that benefits their owners and society.

The other ways society benefits are different than the enforcement argument. Property rights
allow for the better functioning of land markets. Transaction costs are one of the barriers to
selling and buying land (Akee, 2006; Besley & Ghatak, 2010). Without cadastres, there are
search costs to figure out who owns what land (D’Arcy et al., 2024). When this knowledge is
publicly available, these search costs decrease and efficiency increasing market transactions
can occur (Coase, 1988 as cited in D’ Arcy et al., 2024). Property rights also support the credit
market, through a mechanism known as the de soto effect. The de soto effect is the concept that
when property rights are state enforced in a cadastre, property can more easily be used as
collateral in the credit market (Besley & Ghatak, 2010; De Soto, 2001; Plateau, 1996). This is
a transaction costs argument as well. Creditors no longer must absorb the uncertainty costs and
search costs of undefined collateral, which allows for a more efficient credit market. The final

argument on how society benefits from cadastrification connects to state fiscal capacity. Clearer

11
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property rights also reduce the transaction costs (primarily search costs) required to tax the
population (D’Arcy et al., 2024). Therefore, cadastres increase the state’s fiscal capacity, which
can be used to provide public services (Besley & Persson, 2009). In Europe, states who were
more fiscally centralized had greater economic growth rates than other states (Dinecco & Katz,

2014).

The benefits of cadastrification are clear. Society in general benefits from better enforcement
of property rights, since this reduces resource conflict. The overall benefit of this depends on
the amount of resource conflict before cadastrification. Evidence from the state of nature shows
that this depends among other things on trust and scarcity. Trust reduces resource conflict,
while scarcity increases it. Once property rights are better enforced, (human) capital investment
becomes more attractive. Furthermore, clear knowledge of who holds which rights over what
property allows for the function of land markets as well as credit markets. It also allows the

state to tax its population more effectively and thereby increase its capacity.
2.2.4 Costs of Cadastrification

However, cadastrification also comes with costs. The first are the transaction costs required to
set up the system. Cadastrification, as any move to more de-jure property rights, requires
coordination of society and the state (Alston & Mueller, 2022; Demsetz, 1967; Krier, 2009).
This includes both the first creation of the system, the capital cost, as well as the enforcement
costs to maintain it, the marginal cost (Haddock & Kiesling, 2002). A well-known example is
from the colonization of the west of the U.S. Coordination costs to establish private property
were too high to outweigh the benefits of enclosed pasture. This was until the invention of
barbed wire, which reduced these transaction costs by allowing property to more easily be
enclosed. This allowed the U.S. West to move to a system of enclosed pastures from open
grazing (Anderson & Hill, 1975).! After these rights are created, society faces coordination

costs to keep these rights enforced (Weingast, 1997).

A second cost concerns the political cost of a change in the set of property rights. This is linked
to the social conflict view of property rights. Those with political power determine the set of
property rights that allows them to extract rents. Since almost any increase in the security of

property rights is redistributive to those without power, it takes costs to (forcefully) convince

! Note that this example is also a great example of the role of scarcity. As the U.S. West grew in population, land
became a scarcer resource and therefore more valuable. The emergence of enclosed grazing was a story of both
increased benefits of enclosed grazing as well as reduced costs.

12
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those in power to change rights (Acemoglu et al., 2005a; Acemoglu & Robinson, 2000; Alston
& Mueller, 2002; Conley and Temimi, 2001). Acemoglu et al. (2005a) illustrate it clearly when
they say that more secure property rights may grow the pie but reduce the slice of the pie for
political elites. Meanwhile, when society holds more political power in comparison to the elite,
the costs for secure property rights are lower (Acemoglu & Robinson, 2022; Acemoglu et al.,
2005b; Besley & Persson, 2009; North and Weingast, 1989). Many of the moments of cadastral
reform coincide with moments where society claimed greater political power, e.g. the French
Revolution or Italian Unification (D’Arcy et al., 2024). This can be either actively, or through
the threat of revolution (Acemoglu & Robinson, 2000; Conley and Temimi, 2001). Another
main moment is war, where society can extract greater political power due to the immediate
need of the state for revenue/soldiers (D’ Arcy et al., 2024; Ticchi & Vindigni, 2006). Examples
include universal male suffrage after WW 1 in Britain and the war of German Unification in
Germany (Giddens, 1987 as cited in Ticchi & Vindigni, 2006). As well as political rights after
mass mobilization in ancient China (Andreski, 1967 as cited in Ticchi & Vindigni, 2006).

However, examples for property rights specifically are lacking.

A key part of this cost is the commitment problem in political reform. Government, the elite,
cannot be enforced to respect property rights unless they relinquish political power. Meanwhile,
society cannot be enforced to compensate the elites when it gains political power, if some
promise of payments is made in return for rights (Acemoglu et al., 2005a; Kalyvas, 2000;
Powell, 2004). The lack of enforcement means that there is sometimes no incentive to not
renege on extensions of property rights or other political rights. The solving of this commitment
problem requires trust. Trust that these political reform promises, respect for rights and/or
compensation, are followed through (Kalyvas, 2000). Trust is also helpful in forming the
bridging capital required to align groups in society to claim and protect these rights (Patulny &

Svendsen, 2007).

The costs of cadastrification are numerous. It firstly requires coordination to set up these rights
and enforce them. This is both a practical problem of coordinating to work together, as well as
a political problem of coordinating to claim and defend property rights. Society bears costs to
claim property rights because it is often not in the interests of the elites to grant them. This also
leads to a commitment problem, where neither state nor society can commit to an agreement
that protects property rights in exchange for compensation. Trust is required to believe that
commitments to reform and compensation are followed through, as well as to enable the

cooperation to claim them.

13
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3 Double Effects of Trust

In the review of the literature on property rights above, trust shows up as a factor in two key
places. The first is in the state of nature models. Here, trust is a factor that increases the costs
of challenging another’s claim to resources and therefore reduces resource conflict. The second
instance of trust is in the discussion of political coordination costs and commitment problems.
Here trust reduces the commitment problem between society and the elite when it comes to
property rights reform and enables cooperation for reform. These two instances are opposite to
each other when it comes to their effect on the cost-benefits balance of cadastrification.
Cadastrification benefits society through reducing resource conflicts. However, that benefit is
smaller because trust already reduces resource conflicts. At the same time, trust reduces the
costs of cadastrification by reducing the commitment problem in property rights reforms. This

first effect I refer to as the state-of-nature effect.

State of nature effect: Greater trust in a society reduces the benefits of cadastrification because

it leads to less prior resource conflict ceterus paribus.
The second effect I refer to as the political effect.

Political effect: Greater trust in a society reduces the costs of cadastrification because it leads

to less commitment problems in property rights reforms ceterus paribus.

The state of nature effect is linked to generalized trust, as it concerns the trust people have in
each other to uphold respect for property claims. The political effect is linked to generalized
trust as it concerns large amounts of people, both society and the elites, who need to trust each

other to obtain reform.

A strong state of nature effect would see generalized trust having a negative effect on

cadastrification. Meanwhile a strong political effect would see a positive effect.

14
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4 Methodology and Data

4.1 Methodology

This thesis investigates if there is a connection between trust and the establishment of cadastres
from 1000 to 2015. This question is answered using cross-country data in both an OLS
regression as well as a two-stage least squares regression. A two-stage least squares regression
is necessary to address the inherent endogeneity between generalized trust and cadastrification,
which is expanded on later in this methodology section. The literature review has shown that
there are other factors than generalized trust that could play a role in explaining cadastrification.
These factors are considered and added as control variables because they could be confounders

in the relationship between generalized trust and cadastrification.

One of the first factors that is considered is GDP and GDP growth rates. GDP has both been
proven to have a correlation with the institution of property rights as well as trust (Algan &
Cahuc, 2014; D’Arcy et al., 2024). GDP growth rates have also been shown to have a
correlation with the development of cadastres (D’ Arcy et al., 2024). I also consider scarcity as
it is a key variable in determining the presence of resource conflict and therefore the benefits
of cadastrification. In accordance with the idea that there is a political cost to changing property
rights, democracy is also a factor. Finally, I add measures of the disease environment as well
as a measure of agricultural suitability. More detail on these additions is provided in the section
on endogeneity and instrumental variables. In short, agricultural suitability is added because it
could impact the value of land and therefore the value of land rights. Disease environment is
added since it acts as a proxy for extractive colonialism, which is important as the imposition
of institutions during colonialism may have led to a different relation between trust and

institutions (La Porta et al., 2008; Wahl, 2014). This leads to the following regression equation:
Prop;, = Trust; + GDP; + GDPgrow; + Scar; + Dem; + Dis; + Agr;

Where i is the country, Prop is the level of cadastrification, Trust is the level of trust, GDP is
the level of GDP per capita and GDPgrow the GDP growth, Scar is the level of resource
scarcity, Dem is the level of democracy, Dis is the disease environment and Agr the agricultural

suitability.

The main sample in this thesis is seventy-seven countries large, which is fewer than the number
of countries for which the cadastre variable is available. That is because generalized trust data

as well as control variable data is available for fewer countries. Appendix F shows the results
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when some control variables are removed to increase the sample size to ninety-nine countries.
Figure 1, displayed below, shows the countries in the main sample of seventy-seven in blue.
There is clear representation of each continent and diverse levels of wealth and cadastral

experience. The only group that is underrepresented is former USSR countries.

D Not in Sample

Sample

Figure 1, Countries in the Main Sample

4.2 Description of the Data

The data on cadastres comes from a recent paper published by D’Arcy et al. (2024) who
introduced a new dataset to the field. Their data on cadastres is unique in its combination of
depth and breath, going back to the year 1000 for 159 countries. This allows for new historical
analysis on cadastrification. Their main variable, and the main variable for this thesis as well,
is a zero to one value for the presence of a cadastre in a country in a certain year. Zero represents
no cadastre, while a one represents a cartographic cadastre that covers a country’s full territory.
Values between zero and one are cadastres that are in some way lacking, either being narrative
instead of cartographic or not covering the full territory. The values are for modern day
countries but the historical states that these countries were part of are considered. For example,
for an extended period Greece has the cadastre value of all modern-day countries that were part

of the Ottoman Empire.

Data on generalized trust primarily comes from the joint survey of the World Values Survey
and the European Values Survey (EVS/WVS, 2022). This survey collects data on generalized
trust from representative samples of ninety-two countries in the years 2017 to 2022. Since there
are more countries which we have cadastre data on, I also use data on generalized trust from
several other organisations that do similar representative surveys on values for specific regions.
These include the Latinobarometro, Arabbarometer, and Afrobarometer (Afrobarometer data,

2022; Arabbarometer Data, 2022; Latinobardmetro Data, 2023). All these datasets ask the same
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regular generalized trust question, “Generally speaking, would you say that most people can
be trusted or that you can’t be too careful when dealing with others?”, and have been used in
research before, also in combination with the World Values Survey (Roth, 2025). When the
different surveys have overlaps in results, e.g. both the World Values Survey and
Arabbarometer have data on Morocco, the final value is the average of the different found

values. Roth (2025) also applies this technique.

To improve the robustness of the analysis, two other measures of generalized trust are used.
The first is a trust-radius adjustment of generalized trust. Generalized trust is typically
measured with the question if ‘most people’ can be trusted. Someone’s trust radius concerns
how broad their definition of ‘most people’ is. A country with a narrow trust radius, where on
average few people fall under the category ‘most people,” may score much higher on
generalized trust than a similarly trusting country with a broad trust radius. Research has shown
that adjusting for the trust radius, which is for example wider in richer countries, can
significantly change country’s trust scores (Delhey et al., 2011). I use Delhey et al. ‘s (2011)
method to adjust generalized trust scores to their trust radius, which is calculated using the
correlations between in-group, out-group, and generalized trust. In-group trust and out-group
trust are calculated using questions that ask people how much they trust their family,
neighbourhood, people they know personally, people they meet for the first time, people of
another religion and people of another nationality. This does require additional data, which

reduces the countries for which radius adjusted trust scores are available.

The second alternative measurement for generalized trust is the GPS measure of trust, which
asks a different question than the usual generalized trust question (Falk et al., 2018). This
question asks people whether they assume that others only have the best intentions and answers
are registered on a Likert scale from zero to ten. This measure has been shown to correlate well
with experiment-based measures of trust (Falk et al., 2016). The individual scores on the
question are normalized to have a mean of zero and standard deviation of one, and from there
country averages are calculated. I use min-max scaling to transform these country averages
into only positive values. This data is again available for less countries than the overall

generalized trust data.

GDP data is available within the database from D’ Arcy et al. (2024). Data from GDP after 1960
per country comes from Acemoglu et al. (2019), meanwhile GDP data from before 1960 comes

from the Maddison Project Database from Bolt and Van Zanden (2020). For the pre-1960 data
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it varies per country from what year data is available. GDP growth rates are available in D’ Arcy

et al.’s (2024) database as well.

Scarcity in land is represented by population density data. Greater population density creates
more scarcity in land, as land is a finite resource (Boserup, 1965). Population density data is
available from the History Database of the Global Environment (Klein Goldewijk et al., 2017).
They provide population density data from 10000BC onwards. However, this data is presented
in a gridded format, rather than country based. Our World in Data does the prework of
transforming this gridded data to modern day country data. Population density data from Our
World in Data is therefore mostly based on this previous History Database of the Global
Environment, and for the later years incorporates UN and Gapminder data (HYDE, 2023;
Gapminder, 2022; UN WPP, 2024; UN FAO, 2024). This population density data is used and

interpolated for the years where data is only available every 100 or 10 years.

It is important to be critical of this population data, since earlier estimates in the original data
sources lack a clear foundation and are often partially inferred from neighbouring countries or
the nature of the historical economy (Guinnane, 2023). In this thesis I use the average
population density from 1000 to 2015. The use of the average can limit the bias from bad
estimates in certain years. Furthermore, this average is strongly correlated with the average
from 1900 to 2015, where data accuracy is much better guaranteed, and with the 2015
population density (correlation coefficients of 0.97 and 0.94). Population density is too

important for understanding property rights to leave it out, even though the data is not perfect.

The cadastre database from D’Arcy et al. (2024) already contains data on democracy, with the
v-dem liberal democracy index. This is one of the largest scale datasets on (historical)
democracy. The liberal democracy index scores a country between zero, no liberal democracy,
and one, full liberal democracy. This score is based on elements such as suffrage, freedom of
elections and equality before the law. D’Arcy et al. (2024) only include data form 1950
onwards, however the v-dem dataset includes data from much earlier which I use (Coppedge
et al., 2025; Pemstein et al., 2025). This is partially because I use a later improved version of
the dataset, version 15, while D’Arcy et al. (2024) use an earlier version, version 9. For some
countries this includes from 1790 onwards and many countries have data from at least 1951.
Therefore, the database from D’Arcy et al. (2024) is extended to include earlier data on

democracy as well.
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Some of the analysis also looks at European colonies and non-colonies. Data on colonies is
available from the COLDAT database. The COLDAT database aggregates various secondary
sources to document the reach and duration of European colonial empires (Becker, 2019). 1
consider any nation that spent at least 50 years, based on the aggregate values of the dataset,
under European colonial control a colony. These nations are given the value of one in a colony

dummy variable. Other nations are considered non colonies.
4.3 Time compression and the Cadastral Experience Variable

Several of the variables mentioned above have values over time. Cadastral data is available
from 1000 to 2015, so is population density. Democracy and GDP (growth) data is also
available over time, but often from later start points then 1000. However, data on trust is not
available over substantial amounts of time and is not a time-varying variable. Instead, we know
the trust levels of people in countries from the last few years and use the cultural theory of trust
to infer that this has remained stable. Therefore, for the analysis, the variables over time need

to be compressed to single values.

A number of these variables are averaged over time. This is done for population density,
democracy, and GDP growth. Current day GDP is used instead of averaging out GDP, since
that has already often been shown to link to current day levels of property rights. Plus, the
effect of averaged out GDP is similar to that of averaged out GDP growth rates (a higher

average GDP over time suggests higher average GDP growth over time).

For the cadastre variable I introduce a new variable, cadastral experience. Cadastral experience
is the cumulative experience a country has with having a cadastre and the quality of that
cadastre. Countries who for a long part of their history have a high-quality cadastre have a high
cadastral experience, while countries who only have had a low-quality cadastre for a few years
have low cadastral experience. Building on the work of Gokmen et al. (2020) and Borcan et al.
(2018), this variable is depreciating. This means that in the absence of a cadastre the cadastral
experience variable depreciates as experience with the institution is lost, although never below
0. Gokmen et al. (2020) have used similar methods to describe built up and depreciating
imperial capital, the experience and similar institutions gained by being in the same empire.
Meanwhile Borcan et al. (2018) uses the method for a cumulative measure of state experience.

The example of Tiirkiye can best illustrate what can be gained from using cadastral experience.
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Figure 2, Turkey's Cadastre Score Over Time

Tiirkiye has a varied history with cadastres. In early medieval times it had a very developed
cadastre under Byzantine rule. In the Byzantine Empire’s decline, it had no cadastre at all, until
under Ottoman rule a well-developed cadastre returned. This is all visible in figure 2. However,
under Ottoman decline this cadastre disappeared as well. Finally, at the end of the 19" century
the late Ottoman Empire and early Turkish Republic would start the process of redeveloping a
cadastre. Tirkiye is a nation that has a lot of middle-age and early modern cadastral experience
but also loses this experience in other periods where it has no cadastre. The cadastral experience

variable shows this clearly.

Cadastral Experience

1000 1250 1500 1750 2000
Year

Figure 3, Turkey's Cadastral Experience Over Time

During the time it has a well-developed cadastre, Tiirkiye builds up cadastral experience
quickly. However, this experience declines in times where it does not have a cadastre, as can
be seen in figure 3. In 2015 it ends up with a cadastral experience score that is slightly above

the average in the data.

The cadastral experience score is calculated in a comparable way to Gokmen et al. (2020).
Each year, cadastral experience increases by the previously explained cadastre score, a value
between 0 and 1. Cadastral experience also depreciates by a 0.1% yearly rate, the same as a
rate of 5% every 50 years. This is the rate used by and recommended by both Gokmen et al.
(2020) and Borcan et al. (2018) who also look at experience in institutions. However, they work
with a larger timeframe stretching back to before 0 A.D., which means the earliest years in their

data have less of an impact on their capital/experience measure than the earliest years in my
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data. Therefore, I also analyse the data with higher depreciation rates, something they do as a
control as well. The formula for cadastral experience is given below, where 1 is the country and

t the year.

Cadastral_Experience;, = Cadastral_Experience;,_, * (1 + 0,001)"! + Cadastre;,
In a set of first correlations, the cadastral experience variable is a more significantly and better
correlated with generalized trust than both cumulative cadastre score, which is cadastral
experience without depreciation, and years since the first occasion of having a cadastre. See
table 1. This is with controls for current-day GDP, but without controls for the other factors
mentioned above. The years since first cadastre variable, column three, seems to explain little
of the variation in the data. The Tiirkiye example also shows that this is the least theoretically
sound variable since it does not account for quality of cadastre or losing a cadastre after gaining
one. Both the cadastral experience and cumulative cadastre variables do much better and are
highly significantly correlated with generalized trust. The cadastral experience variable
explains more of the variation in the data though, motivating the choice for this variable. The

link between cadastral experience and generalized trust is also portrayed graphically in figure
4,

Table 1: Correlation Cadastral Variables and Generalized Trust (OLS)

Dependent variable:

Cadastral Experience Cumulative Cadastre Score Years Since First Cadastre

@ 2) 3
Generalized Trust 3.044™ 41717 2.222
(0.773) (1.167) (1.707)
GDP per Capita 2015 0.002™ 0.002" 0.003
(0.001) (0.001) (0.002)
Constant 11.862 13.685 170.535™
(16.629) (25.117) (36.919)
Observations 112 112 118
R? 0.347 0.270 0.088
Adjusted R? 0.335 0.257 0.073
Residual Std. Error 101.2 152.8 229.1
F Statistic 28.961 20.148 5.574
Note: “p<0.1; "p<0.05; ""p<0.01
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Figure 4, Correlation Generalized Trust and Cadastral Experience. Each datapoint represents a country and its 2015 score
in cadastral experience and current score in generalized trust.

The cadastral experience variable compresses the time variation in cadastrification across
countries. It recognizes countries which have long had a cadastre with a high score. It also pays
attention to the fact that cadastrification is not a smooth road from no cadastre to a perfect
cadastre, but that countries can regress in their institutions as well as rapidly progress. This is
recognized via the depreciation. Combined with the time compression of the other variables,
this solves one of the major methodological problems of having both current data as well as

data over time.
5 Endogeneity and Spatial Autocorrelation

5.1 Endogeneity and an Instrumental Variables Approach

A second methodological problem this analysis faces is endogeneity, both through reverse
causality and omitted variables. The literature shows that there is a clear way trust could
influence the process of cadastrification. However, the reverse could also be possible and
makes quite intuitive sense. For example, cadastrification is linked to a decrease in resource
conflicts and the history of and presence of conflict is linked to generalized trust (Hall &
Werner, 2022; Kijewski & Freitag, 2016; Muminovic & Efendic, 2022). Interestingly, the link
between trust and conflict has been theorized as both positive and negative so cadastrification
may increase or decrease trust through a decrease in conflict. Other pathways may be through
the fact that cadastre reforms are often part of larger reform packages, or that cadastre reforms
are often due to larger social revolutions (D’Arcy et al., 2024). Social movements may form

trust, and different reforms may have a broad impact on society. At the same time, in such large
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historical processes very many factors could have an effect, increasing the chance of omitted
variable bias. Pathways of endogeneity are also prevalent for the other factors in the regression;
GDP, GDP growth, population density/scarcity and democracy. When working with historical
data and historical changes on such a large scale it is impossible to completely rule out

pathways of endogeneity.

One of the key solutions to endogeneity is an instrumental variable (IV) approach. A good IV
meets two key assumptions. The IV must be strongly correlated with the explanatory variable
it is instrumenting for (relevance assumption) and must only affect the outcome variable
through its correlation with the explanatory variable (exclusion assumption) (Angrist &
Pischke, 2009). Since the focus of this thesis is on trust, I use an instrumental variable for this
variable. If the assumptions are met, this would allow a causal conclusion to be drawn on the

effect of generalized trust on cadastrification.

Previous research has identified a few possible instrumental variables for generalized trust. The
first of these are based on religion. They include the percentage of a nation’s population that is
protestant, the percentage of a nation’s population that follows a hierarchical religion and the
percentage of a nation’s population that is catholic (Guiso et al., 2003; Nash & Patel, 2018).
Protestantism especially is associated with higher levels of trust (Guiso et al., 2003). The key
problem with religion as an instrumental variable is meeting the exclusion assumption.
Religion is associated with a whole other range of economic attitudes such as belief in markets
and willingness to break the law (Guiso et al., 2003; Stulz & Williamson, 2003). Other 1Vs
suffer from a lack of global data, for example how alike a nation’s population looks. Or they

suffer from an easily broken exclusion assumption, for example the presence of war (Guiso et

al., 2003).

Geography based instruments have also been used to instrument for trust. These geographic
variables are terrain ruggedness and mean elevation. Both these variables are argued to disrupt
contact with outside groups, which leads to little opportunity to form trust (Khalifa, 2016).
These geographic variables have a better chance to meet the exclusion restriction. However,
they can both effect cadastral experience directly through their effect on land values. Next to
this, these two variables have previously been used to instrument for different subsets of trust,
but not generalized trust (Khalifa, 2016). Some preliminary first stage regressions were run to
see if this instrument had potential (appendix E). However, in this sample these two variables

have no clear correlation with generalized trust.
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One IV that is promising however is climate volatility, either temperature or precipitation
variability. Research has shown a strong link between temperature and precipitation variability
and generalized trust for European countries (Durante, 2009; Guerriero, 2019). Interannual
precipitation variability is how much monthly precipitation varies over the years in a country
or region. Meanwhile interannual temperature variability is how much the temperature varies
per country per year (Guerriero, 2019). The theoretical link is that in early societies greater
precipitation and temperature variability meant that more cooperation and mutual insurance
was needed to deal with the greater climatic risk. This meant that these societies ended up being
higher trust societies. Controls for other geographic variables, early institutions and literacy
show that climate variability is not picking up the effect of something else (Durante, 2009).
There seems to be no strong link between climate variability and elements of property rights
(Kavanagh et al., 2020). Temperature variability meets the same criteria as precipitation
variability, except that it is, at least in Durante’s (2009) research, correlated with early political
institutions. This is not so in the work of Guerriero (2019). This makes both variabilities a

viable option as instrumental variables.

I use climate variability, specifically interannual temperature variability, as an instrument for
generalized trust to attempt to show a causal link between trust and cadastrification. Data on
climate variability over time per country is available from climate institutes such as the Climate
Research Unit (Harris et al., 2020). Precipitation data was also collected from the The NOAA
Physical Sciences Laboratory since they have precipitation data that goes back further than the
Climate Research Unit (NOAA Physical Sciences Laboratory, 2024). Past research has used
the standard deviation in precipitation or temperature as a measure of climate variability, and I

do so as well (Durante, 2009).
5.1.1 Exclusion Restriction

To meet the exclusion restriction of this instrumental-variable analysis, it is necessary to control
for two variables in the regression, the disease environment and agricultural suitability. Both
these variables concern alternative pathways through which climate variability may affect
cadastral experience. These pathways are also represented in figure 5 below. The first pathway
is the colonial pathway, which is based on the seminal paper of Acemoglu et al. (2001) on
colonial institutions. This paper showed that the disease environment of European colonized
regions, the presence of malaria and yellow fever, affected the mortality of European settlers

in those regions. These different rates of settler mortality led to different colonization strategies
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either more focused on inclusive settlement or more focused on extraction. The differences in

the institutions set up for these strategies still affect modern institutions up to this day.

Climate variability has a role to play in the start of this causal chain, as it may affect the disease
environment. Research has been found that links temperature and precipitation, as well as their
combination, to the transmission of yellow fever (Hamlet et al., 2018; Hamlet et al., 2021).
Lower climate variability has also been linked to higher survival of malaria spreading mosquito
species and evidence has been found that climate variability can explain some of the variance
in malaria epidemics (Carter & Mendis, 2002; Harp et al., 2021; Zhou et al., 2004). I do not
have the expertise in biology/epidemiology to conclude that there is a definitive link between
climate variability and the disease environment. However, there is evidence to support the idea.
Furthermore, even without a clear link to climate variability, the disease environment/colonial
pathway is an important control variable. It makes it possible to control for different colonial
institutional legacies in the relation between generalized trust and cadastral experience. It also
allows an interaction effect between generalized trust and these different colonial legacies. This
effect investigates if extractive colonial practices lead to a different relation between

generalized trust and cadastral experience.

Colonial Pathway

Disease
Environment Eurcpean European Colomial
———»{Malariz and—»  Settler —» Colomzation—» Institutions
Tellow Mortality Strategies
Fever)
Climate Cadastral
Variability Experience
Suitability Land Benefits Of and
——»of Land for —» —» Demand For

Agriculture Valaes Cadastres

Agricultural Pathway

Figure 5, Alternative Pathways of Climate Variability to Cadastral Experience

The second pathway is the agricultural pathway. This pathway works through the effect of
climate variability on the suitability of land for agriculture. This suitability affects agricultural
productivity and therein the values of land as well as its usage. The value of land, as explained
in the theoretical framework, affects the benefits of cadastres and therein the demand for them.
Climate variability negatively affects the suitability of land for agriculture. Both temperature

and precipitation variability decrease the productivity of agriculture (Abebaw, 2025; Gherardi

25



Siebren de Vries Jun. 26, 25 Master Thesis, Economics

& Sala, 2018; Liu et al., 2020; Riha et al., 1996). This can for example come from an increased
rate of drought and heatwaves. They also lead to more pastoral agriculture and less intensive
pastoral agriculture (Sloat et al., 2018). There is a clear agricultural path through which climate

variability may affect cadastral experience which needs to be controlled for.

The best data to address the colonial pathway would be the original settler mortality data from
Acemoglu et al. (2001). However, this data is only available for colonized countries which
reduces the sample size substantially. Instead, data on the presence of endemic malaria is used.
Precisely, the percent of a country’s population living where falciporum malaria is endemic.
This data is available for a far larger sample and comes from Acemoglu et al. (2001) as well.
This variable is strongly correlated, correlation coefficient of 0.7, with settler mortality. The
problem this creates is that there is some partial endogeneity. While there is a strong link from
malaria presence to cadastral experience, through settler mortality, it is also possible that some
of the presence of malaria can be explained reversely, a link from cadastral experience to
malaria presence. However, Acemoglu et al. (2001) do find that the presence of malaria has no
significant correlation with their measure of institutions when settler mortality is also in the
regression. This gives some confidence that results for our malaria variable are caused by the
link between malaria and settler mortality. However, the possible endogeneity means that any
coefficients for this variable should be interpreted with caution. Nevertheless, the variable still
fully serves its purpose in strengthening the exclusion restriction of the instrumental variable.
Acemoglu et al. (2001) also provides data on yellow fever. This data is in the form of a dummy
variable however and is not as strongly correlated with settler mortality. Therefore, the main
model uses the malaria data, and analysis with yellow fever data is used in the appendix for
robustness checks (Appendix B). The appendix also has a robustness check using another
variable for malaria, the incidence rate of malaria per 1,000 population at risk in 2015 (World

Bank, 2025) (Appendix C).

For the agricultural pathway, data on agricultural suitability comes from Michalopoulos (2008).
Agricultural suitability is estimated for grid cells based on multiple climate and soil variables
and given a score between 0 and 1. Each country gains a score between 0 and 1 which is the
average of the scores of all the grid cells in their country. This score has been used in research
before, such as in Ashraf & Galor (2013) on the impact of genetic diversity on economic
development. Some caution is required for this variable. Country level agricultural suitability
can be noisy because it is an aggregate of gridded data across an entire country and because

different crops as well as different agricultural techniques, which are determined by
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technological progress and labour-capital ratios, require different soils and climates
(Delabastita & Maes, 2023; Fischer et al., 2021). The construction of the agricultural suitability
index does consider where actual global cultivation takes place and is therefore not just based
on expected effects of the climate and soil variables given certain crops/techniques

(Ramankutty et al., 2002).
5.2 Spatial Autocorrelation

According to D’Arcy et al. (2024), historical persistence papers often suffer from spatial
autocorrelation. Spatial autocorrelation is the phenomenon where values of variables are
correlated based on their position in space. Here, the position in space is where countries are
on the global map. Countries that are close to one another are more likely to have similar values
in a lot of the variables this thesis aims to use. That includes variables such as GDP per Capita,
as well as the two main variables of Cadastral Experience and Generalized Trust. Without
addressing this correlation, data points that are not independent, due to their connection in

space, are treated as independent.

To address this issue, D’Arcy et al. (2024) recommend the calculation of Conley standard
errors, to the method of Colella et al. (2019). Their approach is based on panel data, which this
data (due to compressing values over time) is not. However, using Conley standard errors is
still relevant. Especially so because regionally clustered standard errors are less effective with
only 6 regions. Furthermore, a lot of the significant results of historical persistence papers are
no longer significant when Conley standard errors are applied (Conley & Kelly, 2025). Conley
standard errors address spatial autocorrelation by controlling for the distance between countries
(Conley, 1999). Datapoints are more dependent on each other the closer countries are together,
with a level of dependence assumed up to a certain cutoff. I estimate Conley standard errors in
this thesis with a 2000km cutoff, the same cutoff D’Arcy et al. (2024) use. Latitude and
longitude data per country is available through the R package rnaturalearth (Massicotte &
South, 2025). The longitude and latitude of the center of each country is used to calculate
distances between countries. Meanwhile Conley standard errors are calculated with the R
package conleyreg, of which the creator of Conley standard errors is a co-author (Diiben, 2025).
Conley standard errors also address heteroskedasticity, which is relevant as the data of this

study is somewhat heteroskedastic (Conley, 1999).
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6 Results

In this section, the quantitative relationship between cadastral experience and generalized trust
is analysed with the regression equation serving as the main model. The first part is an analysis
of the correlation between the two variables with OLS, while the second part concerns the use
of an instrumental variable for generalized trust with a two-stage least squares regression. In
both parts the main analysis is strengthened through the use of different sets of control
variables. Both parts also contain a discussion on the difference between the relationship in
colonies and non-colonies. The sections are also complemented by a series of robustness
checks, of which the details are in the appendix, and a discussion on how these results relate to

(previously discussed) theory and research.
6.1 Correlation Results

Table 2 shows the correlation between cadastral experience, at the base 0.1% depreciation rate,
and generalized trust. The main model is represented in column four while columns one
through three show versions of the model with or without controlling for 2015 GDP per capita
or 1951- 2015 average liberal democracy. This is due to multicollinearity between these two
variables and generalized trust, which is expanded on in appendix D. Versions one through
three are statistically cleaner due to a lack of multicollinearity, but the conclusions of the main
model are more robust and more relevant, as it is clearer that the found effect is from

generalized trust.

The results of the different versions are broadly similar. Generalized trust has a highly
significant positive correlation with cadastral experience. So does average population density
and average GDP growth, however the correlation between GDP growth and cadastral
experience is only significant at the 10% for the simpler models. The presence of malaria in
1994 has a significant negative relationship on cadastral experience. Generalized trust has an
effect size of 4.1, which means that a 1% increase in trust in a country’s population is equal to
an increase of 4.1 years of having a full cadastre compared to no cadastre (ignoring
depreciation). A one standardized deviation increase in generalized trust, 18.0%, is equal to a
0.59 standard deviation increase in cadastral experience, sixty-nine years of having a full
cadastre compared to no cadastre (ignoring depreciation). This makes it the variable with the
highest standardized effect size of all significant variables. In totality the model explains about
58% of the variation in cadastral experience. These results are robust to different measures of

generalized trust (appendix A), different measures of the disease environment (appendix B),
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different depreciation rates for cadastral experience (appendix C), and the removal of some
control variables to increase the sample size (appendix F). Conley standard errors already
adjust for spatial autocorrelation, but as an additional check these results are also robust to the
addition of longitude and latitude as control variables to discern spatial trends. By both
discerning spatial trends and spatial autocorrelation, I follow the advice of Conley & Kelly

(2025) on accurate standard errors in historical persistence papers.
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Table 2: Correlation Cadastral Experience (0.1% Depreciation) and Generalized
Trust with Conley Standard Errors (OLS)

Cadastral Experience

1) (2) ©) (4)

Generalized Trust 3.380™ 3.848™ 4.019™ 4.143™
(0.886) (1.270) (1.177) (1.338)

Average GDP Growth 1951 - 2015 14.444* 12.015°  14.000  12.785™
(7.813) (6.067)  (6.995)  (6.272)

Average Population Density 1000 - 2015 1.741" 1.927™  1.836™  1.917™
(0.606) (0.631)  (0.583)  (0.626)

Agricultural Suitability -32.901 -27.917 -34.693 -31.663
(40.500) (40.723) (41.350) (41.984)

Presence of Malaria -54.744™ -72.411™  -78.487"  -83.235™
(25.144)  (29.636)  (27.483)  (32.484)

Average Liberal Democracy 1951 - 2015 -68.180 -36.570
(94.223) (77.950)
GDP per Capita 2015 -0.001 -0.001

(0.001)  (0.001)

Constant 9.630 27.570 26.064 32.414
(46.799)  (43.435)  (43.204)  (43.105)

Observations 77 77 77 77

R? 0.60 0.61 0.62 0.62
Adjusted R? 0.58 0.58 0.58 0.58
Residual Std. Error 82.44 82.24 81.79 82.2

F Statistic 21.68 18.38 18.71 15.92
Note: “p<0.1; "p<0.05; ""p<0.01

Standard Errors are Conley Adjusted (2000 km)
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The strong positive effect of generalized trust shows that the political effect of generalized trust
could be present. As mentioned earlier the political effect is the idea that generalized trust helps
solve the commitment problem in political reform. With greater trust (different groups of)
society and elites can better coordinate in moments of political reform and have greater
certainty that the other will keep their promises (Acemoglu et al., 2005a; Kalyvas, 2000;
Powell, 2004). This idea is rooted in the relationship between social capital and democracy.
The seminal book of Putnam et al. (1993) argues that trust is essential to building the social
capital and civil society that supports democracy. Particularly, generalized trust creates the
possibility of bridging social capital. Bridging social capital, which is based on building
connections and trust between different social groups, is key to building up democratic
institutions (Nooteboom, 2007; Patulny & Svendsen, 2007). This is also linked to the empirical
work of Nannicini et al. (2013), who find that regions in Italy with higher social capital are
more likely to hold politicians accountable. A further historical example comes from the
English Glorious Revolution which lead to the English Parliament managing to constrain both
the King and themselves from disrupting property rights. Many different social groups of
society came together in the revolution which helped them form a front against the King as
well as restrain policy from favouring one social group over the other (North & Weingast,
1989). The trust these social groups had in each other and William III to commit to property
rights enabled a robust system of checks and balances that set the stage for England’s economic

and technological dominance of the 18™ and 19'" centuries.

The relationship between cadastral experience and GDP growth is positive, as predicted by the
original article of the dataset as well as a large amount of research linking GDP (growth) and
property rights (Acemoglu et al., 2001; Besley & Ghatak, 2010; D’Arcy et al., 2024). The
assumed direction of the relation in most economic theory is that strong property rights emerge
first, and GDP growth follows. D’Arcy et al. (2024) find some evidence for this relation;
however, they caution that a definitive conclusion on the direction of this relation is incredibly
hard to prove. The positive relation in this paper also suggests that property rights come first
since cadastral experience is accumulated from the year 1000 onwards. Meanwhile, this is only
compared with GDP growth from 1951 onwards. Still, it is not possible to disprove the
possibility of GDP growth from the 1950°s prompting quick cadastral reform and thereby an

increase in cadastral experience.

The positive relationship between average population density and cadastral experience fits the

predictions of the theoretical framework well. Population density creates greater scarcity in
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land, which makes land more valuable (Demsetz, 1967; Platteau, 1996). Land also becomes
more valuable because scarcity. Next to that, a larger population prompts greater intensification
of agriculture and therefore a distinct set of property rights (Boserup, 1965). Evidence for this
relation has been found in Medieval Europe (North & Thomas, 1973 as cited in Bubb, 2013;
Van Bavel, 2002). However, this relation has found its strongest following in the African land
abundance theory. This theory argues that strong property rights never emerged in Africa due
to an abundance of land, with labour being the restricting productive factor rather than land
(Ault & Rutman, 1979; Bubb, 2013; Fenske, 2012; North and Thomas, 1973 as cited in
Heltberg, 2002). It is strange however that agricultural suitability does not have any significant
effect, since theoretically that too would impact land values through its effect on land
productivity. One explanation could be that factors such as terrain ruggedness, infrastructure
and disease are not included in the purely ecological measure of agricultural suitability, even
though they do impact how suitable land is for actual agricultural development (Austin, 2008).
Next to the conventional explanation, there is also the possibility that population density
impacts property rights through its impact on colonization. Acemoglu et al. (2002) argue that
less population dense regions were more likely to be colonized with inclusive institutions than

denser regions.

To better explore the effect of the presence of malaria, table 3 shows the main model with
varying colonial controls such as a colony dummy and an interaction effect between
generalized trust and the presence of malaria. Without the presence of malaria variable present,
in column 2, the colony dummy variable has a negative effect which is significant at the 10%
level. Meanwhile in column 1, where the malaria variable is present, the colony dummy
variable is not significant whereas the malaria variable is. This shows that the malaria variable
is better able to explain the effect of colonial history on cadastral experience than a colony
dummy. The pathway of Acemoglu et al. (2001) is proven right. A higher presence of malaria
indicates more extractive colonization which leads to worse cadastral experience. There is
substantial literature that shows this persistence of colonial institutions, for example North et
al. (2000), Dell (2010) and Acharya et al. (2016) for the Americas, Bertocchi & Canova (2002)
and Michalopoulos & Papaioannou (2016) for Africa, and Jones (2013) and Dell & Olken
(2020) for Asia.

However, columns three and four illustrate that with the addition of a malaria-trust interaction
effect the malaria variable no longer has any significant effect. Instead, the malaria-trust

interaction effect is significantly negative. Of the two possible interpretations, the more
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plausible is that in more extractive colonies generalized trust has a weaker effect on cadastral
experience. The interaction effect is so large that in high malaria countries, high extraction
colonies, the effect of generalized trust on cadastral experience could be zero or even negative.
The theoretical framework for this paper mostly assumes that the process of setting up a (full)
cadastre happens naturally over an extended period as changes in certain economic,
demographic, and political factors change the costs and benefits of cadastres. However,
extractive European colonies are characterized by the rapid set up of a certain set of institutions
that enabled mass wealth extraction (Acemoglu et al., 2001). This point of view could explain
the found effect. The link between trust and cadastral experience is weaker in extractive
colonies because cadastres did not develop ‘naturally’ here but rather were imposed. This is a
reaffirmation of the large amount of literature that highlights the immense shock that
colonialism was for institutional development and human life in general. A lot of that literature
has already come forward in this paper but see also for example Beck et al. (2003), La Porta et
al. (2008), Engerman & Sokoloff (2005), Michalopoulos & Papaioannou (2016), Paik &
Vechbanyongratana (2024), and Roessler et al. (2022).

This result is far more applicable to the equilibrium dependence theory on persistence of
institutions rather than the outcome dependence theory (Maseland, 2025). Outcome
dependence theory suggests that shocks send countries into different outcomes, but that the
effects of these shocks eventually wear out and countries converge again. Meanwhile,
equilibrium dependence theory suggests that these shocks send countries into different
equilibria which are self-reinforcing. This means that there is no natural, without another shock,
convergence. The significant interaction effect shows that something fundamentally changed
about the relationship between trust and cadastral experience which suggests that former
colonies are in a different equilibrium. Meanwhile, a non-significant interaction effect but
significant effect of malaria would suggest that former colonies were set back on cadastral
experience by colonialism but not that they were put on a different equilibrium. The
fundamental relationship between cadastral experience and trust would remain similar for

colonies and non-colonies.
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Table 3: Correlation Cadastral Experience (0.1% Depreciation) and Generalized Trust

with Conley Standard Errors and Varying Colonial Controls (OLS)

Cadastral Experience

1) (2) () (4)
Generalized Trust 3.890™" 3.468™ 4.891™" 4.624™"
(1.379) (1.382) (1.325) (1.386)
Average GDP Growth 1951 - 2015 13.061™ 20.934™ 10.754 11.112°
(6.431) (7.863) (6.558) (6.620)
Average Population Density 1000 - 2015 1.500" 1.412" 2.061™ 1.681™
(0.754) (0.750) (0.611) (0.744)
Agricultural Suitability -27.573 -38.410 -47.176 -42.669
(38.260) (38.760)  (39.221)  (35.050)
Presence of Malaria -68.668™ -0.001 8.391
(29.708) (38.509)  (37.170)
Average Liberal Democracy 1951 - 2015 -11.391 27.584 -65.107 -41.067
(83.026) (77.351)  (76.959)  (82.999)
GDP per Capita 2015 -0.001" -0.001 -0.001™ -0.002*"
(0.001) (0.001) (0.000) (0.001)
Colony -40.748 -54.267" -36.352
(31.631) (32.227) (31.820)
Generalized Trust x Presence of Malaria -5.741 -5.423"
(2.805) (2.683)
Constant 58.251 23.559 48.329 70.499
(50.440) (53.515)  (42.939)  (51.592)
Observations 77 77 77 77
R? 0.63 0.61 0.64 0.65
Adjusted R? 0.59 0.57 0.60 0.61
Residual Std. Error 81.38 82.99 80.16 79.58
F Statistic 14.51 15.43 15.22 13.95
Note: “p<0.1; "p<0.05; "*p<0.01

Standard Errors are Conley Adjusted (2000 km)
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6.2 Instrumental Variable Results

The correlation analysis clearly shows a strong positive effect of generalized trust on cadastral
experience. However, there is a risk of endogeneity in this correlation, both in reverse causality
and omitted variables. The instrumental variable analysis in this section aims to build on the
correlational analysis and establish a causal link. A first stage regression of the possible
instrument on generalized trust aims to establish that there is a correlation between the
instrument and the variable it is instrumenting. Once this is established, the second stage
regression depicts the relation between generalized trust and cadastral experience, but now with
trust being instrumented by the instrument established in the first stage. Table 4 shows the first
stage regression for interannual temperature variability from 1901-2024. This is the only
instrument of the ones proposed that is sufficiently relevant according to a weak instruments f-
test, as the p-value of this test is below 0.05. A relevant instrument is one that is statistically
significantly correlated with the variable it is instrumenting for, generalized trust. This
correlation proves the relevance assumption of an instrumental variable design. However, with
an f-statistic of 4.9, the temperature variability instrument is weak in the main specification.
The only specification where the f-statistic is above the rule of thumb value of ten is column
one. However, Angrist & Kolesar (2024) as well as Angrist & Pischke (2009) argue that weak
instruments in just identified instrumental variable designs are not a problem. In just identified
designs any bias introduced by weak instruments is correctly accounted for in the coefficient
standard errors of the second stage regression. The results can therefore be interpreted with
confidence, regardless of the weak instrument. The other possible instruments, which were not

relevant, are reflected on in appendix E.

Temperature variability has the expected positive correlation with generalized trust. The
significant correlation shows that it is a relevant instrument. This result supports the theory that
ecological uncertainty and its risks to survival prompted more cooperation between groups of
people, which lead to greater norms of trust. This same line of thought may also explain the
negative relationship between agricultural suitability and generalized trust. Lower agricultural
suitability also could have also led to more uncertainty about survival that prompted
cooperation. While they do not reflect directly on the geographic factor of agricultural
suitability, there is research that states that (pre-industrial) agricultural societies combat
agricultural risks with cooperation (Grimard, 1997; Platteau, 1991; Richardson, 2005;
Townsend, 1994). The assumption is that lower agricultural suitability leads to more of these

risks and thus to more cooperation. The other relationship sbetween generalized trust, average
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liberal democracy, and GDP per capita were already mentioned previously and are expanded

on in appendix D.

Table 4: First Stage Regressions Generalized Trust and Temperature Variability

Generalized Trust

1) ) @) (4)

Temperature Variability 1901-2024 19.007™ 12.121"* 11.297" 9.737"
(4.783)  (4551) (4.468) (4.423)

Average GDP Growth 1951 - 2015 0043 1251 0190  0.828
(1544)  (1.405) (1.347) (1.349)

Average Population Density 1000 - 2015 0.206°  0.082  0.130  0.083
(0.112)  (0.104)  (0.099)  (0.099)

Agricultural Suitability -11.496™ -12.394™ -8.684" -10.041"
(5.647)  (5.045) (4.960) (4.884)

Presence of Malaria 1.957 9.467° 10.566™ 12.207"
(5.428)  (5.141) (5.060) (5.000)

Average Liberal Democracy 1951 - 2015 35.101™ 19.830™
(8.031) (9.385)
GDP per Capita 2015 0.001™  0.000™"

(0.000)  (0.000)

Constant 10.020 1456  3.340 0521
(8.389)  (7.741) (7.447) (7.391)

Observations 77 77 77 77

R? 0.43 0.55 0.57 0.60
Adjusted R? 0.39 0.52 0.54 0.56
Residual Std. Error 14.05 12.54 12.26 11.96
F Statistic 13.49 11.96 11.68 11.32

Note: “p<0.1; "p<0.05; "*p<0.01
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Table 5 shows the second stage regression between generalized trust, instrumented with
temperature variability, and cadastral experience. Compared to the results of the correlation
analysis, the same variables have a similar positive/negative significant relationship with
cadastral experience. However, the level of significance is a lot lower for many of these
variables. The positive effect of generalized trust is only significant at the 10% level (except in
the specification that removes all the multicollinear controls). The same is true for GDP growth,
meanwhile population density does remain significant at 5% in the main model, column four.
Only the presence of malaria has a consistently significant negative effect on cadastral
experience. The inclusion of a colony dummy or the malaria-generalized trust interaction effect
reduces the strength of the correlation in the first stage regression and is therefore not possible.
Still, the negative coefficient for the presence of malaria does suggest that the shock of
extractive colonialism had important effects on the cadastral experience of a country. Sadly, it
is not possible to confirm if the malaria-generalized trust interaction effect holds when
controlling for the possible endogeneity between trust and cadastral experience. The results of
table 5 are robust to different depreciation rates for cadastral experience (appendix C) but not
to a different measure of trust (appendix A) or disease environment (appendix B). The result
for the different trust measure can be explained by low sample size, forty-nine versus seventy-
seven, but the result for a different measure of the disease environment cannot. Especially
because in the correlation analysis there is little difference between different measures of the

disease environment (appendix B).

It cannot be fully concluded that the previously found correlation between generalized trust
and cadastral experience is causal. There is however suggestive evidence for this. In the
instrumental variable analysis, generalized trust has a causal effect on cadastral experience that
is significant at the 10% level, while this is at the 1% in the correlation analysis. This result
holds even with the exclusionary controls of agricultural suitability and presence of malaria.
The inclusion of the exclusionary controls combined with the other controls, especially GDP
per capita, give me confidence that the exclusion assumption is met. I see no clear other
theoretical pathway through which temperature variability might impact cadastral experience.
This is important, as breaking this assumption can bias the estimated coefficients. Next to that,
the first stage regression and f-test show that the relevance assumption is met as well. On that
basis the 10% significant effect is a true causal effect of generalized trust on cadastral
experience. While the mechanism behind this relation is not exactly identified, theory points to

what I call the political effect of generalized trust. Generalized trust helps to form coalitions
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and create the bridging social capital for society to demand property rights change. Trust also
helps society and the elite commit credibly to institutional reform and is therefore part of the

solution to the commitment problem in politics.

Table 5: Second Stage Regression Cadastral Experience (0.1% Depreciation) and
Generalized Trust (Temperature 1V) with Conley Standard Errors

Cadastral Experience

(1) (2 3 (4)
Fitted Generalized Trust 3.552™ 4,575 4.918" 5.371"
(1.744) (2.437) (2.861) (3.153)
Average GDP Growth 1951 - 2015 14.483" 11.031" 13.930™ 11.748"
(7.567) (6.490) (6.815) (6.179)
Average Population Density 1000 - 2015 1.676" 1.816™ 1.652" 1.747
(0.983) (0.857) (0.948) (0.872)
Agricultural Suitability -29.337 -15.059 -23.106 -14.707

(57.132) (62.249)  (60.328)  (63.490)

Presence of Malaria -53.493™ -76.687"" -85.143"  -93.235™
(23.278) (32.359)  (37.484)  (46.095)

Average Liberal Democracy 1951 - 2015 -99.050 -65.153
(104.438) (77.291)
GDP per Capita 2015 -0.002 -0.002

(0.002) (0.002)

Constant 3.492 17.415 12.293 20.040
(67.538) (59.589) (62.635) (58.801)

Observations 77 77 77 77

R? 0.60 0.61 0.61 0.60
Adjusted R? 0.58 0.57 0.57 0.56
Residual Std. Error 82.48 82.79 82.6 83.6
Note: “p<0.1; "p<0.05; ""p<0.01

Standard Errors are Conley Adjusted (2000 km)
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7 Conclusion

This thesis finds that generalized trust is strongly positively correlated with the historical
process of cadastrification. Countries where generalized trust is higher, developed extensive
cadastres earlier. With an instrumental variable design, I find suggestive, but not conclusive,
evidence that this effect is causal, in the direction from generalized trust to cadastral experience.
Furthermore, there is clear evidence that this correlation is weaker or non-existent in countries
characterized by the rapid set up of extractive institutions by European colonial powers. These
results are an addition to a broad literature that aims to understand the deep determinants of

institutions and thereby the wealth of nations.

The findings of this thesis contribute to a large research field of the (historical) interaction
between culture and institutions. A long occurring issue in this field is the direction of the effect
between culture and institutions, which one causes the other one (Alesina & Giuliano, 2015).
Another issue is the risk of omitted variable bias. This is a risk because there are many factors
that influence culture and institutions and because good historical data for these factors can be

lacking.

With this thesis I contribute to the further development of methodology that can address these
issues. The temperature variability instrument is one of the first instruments for generalized
trust that both remains relevant in a global sample and has data available for a global sample.
It also intuitively affects generalized trust rather than being affected by generalized trust; it
precedes it in causal direction. The other main addition of this thesis to the methodology is the
creation of the cadastral experience variable. Compared to other variables for
cadastres/property rights such as expropriation risk, this variable explicitly acknowledges the
long history and built-up knowledge in the institution of cadastres. It therefore lends itself well
to historical institutional and economic research. My hope is that these methodological
additions can lead to further causal research on the effects of generalized trust and the

determinants of property rights.

There are also specific avenues of research this thesis opens. The mechanisms that link
generalized trust and cadastral experience are theorized but not fully explored in this thesis.
There is room for (qualitative) historical case studies to further explore these mechanisms. Next
to that, the colonial results show there is a heterogeneity in the effects of generalized trust on
cadastrification. Future research into the deep determinants of institutions should take

heterogeneity of effects into account and aim to identify what factor(s) lead to heterogeneity.
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Only then is it possible to fully understand the effect of culture, geography, and historical events

on institutions.

This thesis does not aim to state that a certain culture is ‘better’ than another culture. Instead,
it aims to reflect on how a certain cultural trait affected institutional development and had long
term historical consequences. This better understanding of long-term institutional processes
can help design effective policies to improve institutions in countries where the institutions for
secure property rights have not yet emerged. In a broader sense, many of the institutions that
have long been taken for granted in the Global North are increasingly threatened and
questioned. Based on these results I emphasize the importance of paying attention to trust and
promoting social inclusion and social connection in the creation, protection, and renewal of

key institutions.

40



Siebren de Vries Jun. 26, 25 Master Thesis, Economics

Statement on A.IL. usage

Generative Al tools, ChatGPT and Le Chat, were used to assist in coding for this thesis.
Appendix G of this thesis provides a more detailed account of the use of Generative Al tools
during the development of this thesis. By submitting this thesis I declare that I am fully

responsible for the accuracy and completeness of its content.
Data Availability

I have included in a separate document a codebook that includes a description of the dataset as
well as a short research description. The data and code to replicate all figures and tables is also

included.
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Appendix

Appendix A: Trust Measures

Table 6 depicts the correlation between generalized trust and cadastral experience with different
measures of generalized trust. Trust radius adjusted scores are generalized trust scores adjusted
for the trust radius, how broadly people interpret ‘most people,” and the GPS measure is a
different way of asking about generalized trust. The two different measures are explained more
thoroughly in the data section of the thesis. For both measures the significant positive effect of
generalized trust remains, although for radius adjusted scores this is only significant at the 10%
level. The reason that the GPS coefficient is so much larger is because that variable only ranges
from zero to one. Compared to the main model, column one, GDP growth rates and malaria do
not have a significant effect on cadastral experience in the alternative models. This can best be
explained by the smaller sample size for these models, which also skews to richer countries.
GDP growth rates or malaria are also not significant when using generalized trust instead of
the alternative measures for the same sample of countries as in the alternative models. This
suggests that it is primarily the sample, not the different ways of measuring trusts, which is
leading to these differences. What is hard to explain is the sudden significant negative effect of
agricultural suitability on cadastral experience in column three. This can neither be adequately
explained by the way GPS measures trust differently, nor by theory which would suggest a
positive effect. It could be that this is just noise from the limited skewed sample, or because

agricultural suitability on the country level can be a noisy variable, as mentioned above.

Table 7 depicts the second stage regression between generalized trust, instrumented by
temperature variability, and cadastral experience with different measures of generalized trust.
Here the GPS measure is not included because it reduced the relevance and strength of the
instrument. The alternative model with radius adjusted trust scores, column two, has almost no
significant coefficients for any of the variables except average population density (10%).
Again, this is most likely a combination of a smaller sample which skews towards richer
countries as well as the larger conditions that need to be met when you do not assume that trust
is exogenous. The variables are therefore able to explain much less of the variation in cadastral

experience than with the main model, column one.
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Table 6: Correlation Cadastral Experience (0.1% Depreciation) and Generalized Trust
(Different Measures) with Conley Standard Errors (OLS)

Cadastral Experience

1) (2) 3)

Generalized Trust 4,143

(1.338)
Generalized Trust Radius Adjusted 4.887"

(2.835)
Generalized Trust GPS Measure 180.961™
(68.133)

Average GDP Growth 1951-2015 12.785™ 22.035 14.625

(6.272) (23.405) (21.266)
Average Population Density 1000-2015 1.917™ 1.902" 2.909™"

(0.626) (0.948) (0.905)
Agricultural Suitability -31.663 -68.754 -148.093™

(41.984) (67.299) (48.004)
Presence of Malaria -83.235™ -29.893 22.425

(32.484) (80.141) (42.448)
Average Liberal Democracy 1951-2015 -36.570 -54.521 21.386

(77.950) (187.729) (127.665)
GDP per Capita 2015 -0.001 -0.001 0.001

(0.001) (0.002) (0.001)
Constant 32.414 63.598 24.178

(43.105) (61.396) (56.594)
Observations 77 49 47
R? 0.62 0.44 0.49
Adjusted R? 0.58 0.34 0.40
Residual Std. Error 82.2 105.9 104.8
F Statistic 15.92 4.584 5.303
Note: “p<0.1; "p<0.05; ""p<0.01

Standard Errors are Conley Adjusted (2000 km)
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Table 7: Regression Cadastral Experience (0.1% Depreciation) and Generalized Trust
(Different Measures, Temperature 1V) with Conley Standard Errors (OLS)

Cadastral Experience

1) )
Fitted Generalized Trust 5.371"
(3.153)
Fitted Generalized Trust Radius Adjusted 3.985
(5.428)
Average GDP Growth 1951-2015 11.748" 23.576
(6.179) (21.339)
Average Population Density 1000-2015 1.747 1.947"
(0.872) (1.155)
Agricultural Suitability -14.707 -80.813
(63.490) (89.452)
Presence of Malaria -95.325™ -22.367
(46.096) (74.284)
Average Liberal Democracy 1951-2015 -65.153 -35.134
(77.291) (137.275)
GDP per Capita 2015 -0.002 -0.00
(0.002) (0.003)
Constant 20.040 65.797
(58.801) (68.134)
Observations 77 49
R? 0.60 0.44
Adjusted R? 0.56 0.34
Residual Std. Error 83.6 106.2

Note:

“p<0.1; "p<0.05; ""p<0.01
Standard Errors are Conley Adjusted

(2000 km)
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Appendix B: Disease Environment Measures

Table 8 depicts the correlation between generalized trust and cadastral experience with different
measures for the disease environment. The presence of yellow fever is used as a measure
because yellow fever and malaria together represent the main diseases that influenced settler
mortality rates in colonies. The yellow fever variable comes from Acemoglu et al. (2001) and
is a dummy variable that equals one if the country had a yellow fever epidemic before the year
1900. The other main alternative measure is the malaria incidence rate per 1,000 population at
risk in 2015 (World Bank, 2025). This dataset does not provide data for several countries
because malaria is not present in those countries. Therefore, I replace NAs with zero for any
country that has eradicated malaria by 2015, as determined by the World Health Organization
(World Health Organization, 2025). The assumption in using this data is that current malaria

incidence rates are correlated with historic incidence rates.

The results are quite similar with each measure of the disease environment. Generalized trust
has a significant positive effect on cadastral experience and so does average population density,
although it loses some significance in the yellow fever model. The disease environment has a
consistent negative effect on cadastral experience. The coefficients are similar in size once you
consider that malaria incidence rate has a maximum value of 418 while the other two variables
have a maximum value of one. This is additional proof that colonization strategies had a long-
term impact on property rights. The only real difference between the models is that GDP growth
does not have a significant effect in the malaria incidence rate model. What I consider the most
likely explanation for this finding is that GDP growth rates from 1951 to 2015 have impacted
how well countries address malaria, which is reflected in the 2015 malaria incidence rate but
not the other measures. Therefore, the malaria incidence rate might be capturing some of the

effects of higher or lower GDP growth.

Table 9 depicts the second stage regression between generalized trust, instrumented by
temperature variability, and cadastral experience for two different measures of the disease
environment. The malaria incidence rate is not used as an instrument here because the
instrument loses relevance when it is included. Compared to the main model, column one, the
yellow fever model, column two, does not have significant coefficients for generalized trust or
population density. It is difficult to find a reason for this as for both first stage regressions the

instrument is of similar relevance and in the correlation analysis this difference does not occur.
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Still, the main model is more valid in my eyes as the malaria variable has a stronger correlation

with settler mortality and allows more variation by virtue of not being a dummy variable.

Table 8: Correlation Cadastral Experience (0.1% Depreciation) and Generalized Trust with
Conley Standard Errors and Different Measures for the Disease Environment (OLS)

Cadastral Experience

1) 2) (3)
Generalized Trust 4.143™ 4.160™ 3.858™"
(1.338) (1.437) (1.292)
Average GDP Growth 1951-2015 12.785™ 7.786 17.943™
(6.272) (7.555) (6.355)
Average Population Density 1000-2015 1,917 2.092" 1.237"
(0.626) (0.655) (0.709)
Agricultural Suitability -31.663 -40.411 -15.006
(41.984) (43.554) (40.817)
Presence of Malaria -83.235™
(32.484)
Malaria Incidence Rate in 2015 -0.238™
(0.074)
Presence of Yellow Fever -69.984™
(28.966)
Average Liberal Democracy 1951-2015 -36.570 -29.721 -6.306
(77.950) (78.426) (70.874)
GDP per Capita 2015 -0.001 -0.001 -0.001
(0.001) (0.001) (0.001)
Constant 32.414 29.192 21.443
(43.105) (44.416) (43.421)
Observations 77 77 77
R2 0.62 0.62 0.63
Adjusted R? 0.58 0.58 0.59
Residual Std. Error 82.2 82.6 81.4
F Statistic 15.92 15.75 16.43
Note: “p<0.1; "p<0.05; ""p<0.01

Standard Errors are Conley Adjusted (2000 km)
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Table 9: Regression Cadastral Experience (0.1% Depreciation) and Generalized Trust
(Temperature 1V) with Different Disease Environment Measures and Conley Standard Errors

(OLS)
Cadastral Experience
1) )

Fitted Generalized Trust 5.371° 2.521

(3.153) (3.332)
Average GDP Growth 1951-2015 11.748" 17.681™

(6.179) (7.236)
Average Population Density 1000-2015 1.747 1.455

(0.872) (1.073)
Agricultural Suitability -14.707 -33.283

(63.490) (59.439)
Presence of Malaria -95.325™

(46.096)
Presence of Yellow Fever -66.659™

(27.719)

Average Liberal Democracy 1951-2015 -65.153 20.177

(77.291) (70.039)
GDP per Capita 2015 -0.002 -0.000

(0.002) (0.002)
Constant 20.040 42,777

(58.801) (73.391)
Observations 77 77
R? 0.60 0.61
Adjusted R? 0.56 0.57
Residual Std. Error 83.6 83.1

Note:

"p<0.1; ™p<0.05; **p<0.01

Standard Errors are Conley Adjusted
(2000 km)
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Appendix C: Cadastral Experience Depreciation Rates

Table 10 shows the correlation between cadastral experience and generalized trust with
different levels of the depreciation rate and the controls of the main model. These depreciation
rates are based on the work by Gokmen et al. (2020). For each depreciation rate generalized
trust has a significantly positive effect on cadastral experience. This effect size is smaller for
higher depreciation rates, as it is for all the coefficients. That is because higher depreciation
rates reduce the values of cadastral experience. For example, at a 1% depreciation rate it is
impossible for cadastral experience to gain a value above one hundred, while at 0.1%
depreciation rate China has a value of 624.5. The only real difference between the main model,
column one, and the other models is that for the highest depreciation rates average GDP growth
rates from 1951-2015 no longer have a significant effect on cadastral experience. This could
be because high depreciation rates restrict a lot of the variance that is possible in cadastral
experience. For example, two countries that have values of 200 and 300 for cadastral
experience at the 0.1% rate might both have values of one hundred for cadastral experience at
the 1% rate. This could lead to some variables losing their explanatory power as there is less

variance to be explained.

Table 11 shows the second stage regression between cadastral experience and generalised trust,
instrumented by temperature variability, with different levels of depreciation rate and the
controls of the main model. The coefficients in the main model, column one, are similar to
those with other depreciation rates. Generalized trust has a positive effect on cadastral
experience which is significant at the 10% level for each model except the one with 0.36%
depreciation rate where it is significant at 5%. The effect sizes become smaller with higher
depreciation rates for the same reason as mentioned earlier. The only real difference between
the models is that GDP growth rates no longer have a significant effect with higher depreciation

rates. This is similar to the correlation analysis, and the reason is most likely similar as well.

What is apparent for both tables is that the model fit statistics R, adjusted R? and the F statistic
are higher for models with a higher depreciation rate. This could indicate that higher
depreciation rate models are better at explaining more of the variation. However, the truth most
likely is that higher depreciation rates supress the variance in cadastral experience which
artificially inflates these statistics. Next to that, higher depreciation rate models put more
emphasis on the current state of cadastres and less so on the past state. Since most control

variables are also from the current-day or close part, these control variables fit the current state
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of cadastres better. For these reasons, the choice of depreciation rate should be theory led rather
than statistics led. As mentioned previously, the baseline in current research on long
institutional processes is this 0.1% depreciation rate (Borcan et al., 2018; Gokmen et al., 2020).
However, given that these papers go back far further in history than this thesis, an argument

could be made for using the 0.2% or 0.36% rate.
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Table 10: Correlation Cadastral Experience (Different Levels of Depreciation) and

Generalized Trust with Conley Standard Errors (OLS)

Cadastral Experience

(1) 0.1%

Depreciation

(2) 0.2%

Depreciation

(3) 0.36%
Depreciation

(4) 1%
Depreciation

Generalized Trust 4,143 3.078™ 2.068™ 0.712
(1.338) (0.865) (0.510) (0.188)
Average GDP Growth o "
1951 - 2015 12.785 8.677 5.082 1.220
(6.272) (4.628) (3.339) (1.835)
Average Population ok - ok .
Density 1000 - 2015 1.917 1.484 1.064 0.458
(0.626) (0.466) (0.310) (0.116)
Agricultural Suitability -31.663 -21.300 -12.286 -2.464
(41.984) (29.571) (19.779) (8.947)
Presence of Malaria -83.235™ -62.652"" -47.116™ -30.010™
(32.484) (23.104) (16.185) (8.941)
Average Liberal
Democracy 1951 - 2015 -36.570 -3.153 17.389 18.794
(77.950 (52.861) (34.295) (16.271)
GDP per Capita 2015 -0.001 -0.001 -0.000 0.000
(0.001) (0.001) (0.000) (0.000)
Constant 32.414 21.712 16.901 17.882
(43.105) (30.549) (21.060) (10.944)
Observations 77 77 77 77
R? 0.62 0.67 0.71 0.73
Adjusted R? 0.58 0.64 0.68 0.70
Residual Std. Error 82.2 59.07 40.54 19.45
F Statistic 15.92 20.04 24.52 26.15
Note: “p<0.1; "p<0.05; **p<0.01

Standard Errors are Conley Adjusted (2000 km)
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Table 11: Regression Cadastral Experience (Different Levels of Depreciation) and Generalized
Trust (Temperature 1V) with Conley Standard Errors (OLS)

Cadastral Experience

(1) 0.1% (2) 0.2% (3) 0.36% (4) 1%
Depreciation Depreciation Depreciation Depreciation
Fitted Generalized Trust 5.371" 4.289" 3.148™ 1.321"
(3.153) (2.235) (1.525) (0.764)
Average GDP Growth . .
1951 - 2015 11.748 7.654 4.170 0.706
(6.179) (4.464) (3.197) (1.745)
Average Population o o o ax
Density 1000 - 2015 1.747 1.317 0.915 0.374
(0.872) (0.616) (0.399) (0.154)
Agricultural Suitability -14.707 -4.571 2.627 5.944
(63.490) (44.024) (29.560) (14.202)
Presence of Malaria -95.325™ -74.580™ -57.749™ -36.005"
(46.095) (33.723) (23.860) (12.253)
Average Liberal
Democracy 1951 - 2015 -65.153 -31.352 -7.750 4.621
(77.291) (58.349) (43.142) (23.921)
GDP per Capita 2015 -0.002 -0.001 -0.001 -0.000
(0.002) (0.001) (0.001) (0.000)
Constant 20.040 9.505 6.018 11.746
(58.801) (41.858) (29.385) (15.465)
Observations 77 77 77 77
R? 0.60 0.65 0.68 0.68
Adjusted R? 0.56 0.61 0.65 0.65
Residual Std. Error 83.6 60.94 42.69 20.86

Note:

“p<0.1; p<0.05; ""p<0.01
Standard Errors are Conley Adjusted (2000 km)
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Appendix D: Multicollinearity

Table 12 illustrates that generalized trust, average liberal democracy and 2015 GDP per capita
are all three strongly correlated with each other in the sample of countries used in the main
model. This creates a multicollinearity problem for the analysis, which makes it difficult to
pick up effects and inflates standard errors. For this statistical reason, I also report the results
of the analysis for models where one or both control variables GDP per capita and average
liberal democracy are removed. As can be seen in the results, this leads to generalized trust
often having a more significant coefficient although the difference is not large. What can also

be seen is that the model loses little explanatory power for these changes.

Next to a statistical one, there is also a theoretical case for removing average liberal democracy
as a control variable. This is because the political effect of generalized trust could work through
the effect of generalized trust on liberal democracy. So generalized trust leads to liberal
democracy which leads to cadastral experience. In that case average liberal democracy is a bad
control variable because it is a mediator in the relationship between generalized trust and
cadastral experience rather than a direct influence on cadastral experience (Méndli & Ronkkdo,
2025). Further proof for this mediating relationship is given in table 13, which depicts a simple
horse race between the two variables and their relationship with cadastral experience (0.1%
depreciation). Without generalized trust, average liberal democracy has a highly significant
correlation with cadastral experience and vice versa. However, when both variables are in the
model generalized trust remains highly significant while average liberal democracy is not. This
is further proof that the effect of average liberal democracy on cadastral experience comes

through its relationship with generalized trust, rather than an independent effect of its own.

In contrast there is no real theoretical case for the removal of GDP per capita in 2015. GDP
per capita does not play a mediating role between generalized trust and cadastral experience
but rather is correlated with both. Therefore, controlling for GDP per capita means that it is
possible to see if the effect of generalized trust on cadastral experience is independent of GDP
per capita. The removal of these two variables, especially average liberal democracy, is a trade-
off between statistical and theoretical purity. I take the model with the full controls as the main
model because it makes the conclusion more relevant when you can claim the effect is
independent of these two variables. Further research on the directions in the relationship
between these three variables could give better handhelds in the choice to keep or remove these

control variables.
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Table 12: Correlations Between Three Key Variables

Generalized Trust

Average Liberal Democracy 1951-

2015

GDP per Capita 2015

Correlations

Generalized Trust

0.638

0.685

Average Liberal Democracy

1951-2015

0.638

0.765

Table 13: Correlation Cadastral Experience (0.1% Depreciation) and Generalized
Trust/Average Liberal Democracy without Control Variables and with Conley Standard

Errors (OLS)
Cadastral Experience
1) (2) 3
Generalized Trust 4.759™" 4.318™
(0.690) (1.464)
Average Liberal Democracy 1951-2015 248.653™" 49.893
(65.099) (99')135
Constant 18.991 -6.659 -13.714
(31.253) (21.377) (23')238
Observations 77 77 77
R? 0.24 0.46 0.46
Adjusted R? 0.23 0.45 0.45
Residual Std. Error 111.2 93.92 94.05
F Statistic 23.69 63.23 31.92
Note: “p<0.1; "p<0.05; **p<0.01

Standard Errors are Conley Adjusted (2000 km)
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Appendix E: Instrumental Variable

Two instruments in connection to climate variability were considered for this paper,
temperature variability and precipitation variability. The first stage regression for temperature
variability shows that this is a relevant instrument, table 4 in the results section. Meanwhile
table 14 depicts the first stage regressions for precipitation variability. On the global scale
precipitation variability does not correlate with generalized trust and is therefore not a relevant
instrument. Compared to the first stage regression with temperature variability, precipitation
variability explains far less of the variation in generalized trust. Similar correlations between
generalized trust, liberal democracy, GDP per capita and agricultural suitability are found in

this first stage regression as in the temperature variability first stage regression.

As mentioned previously, two geography based instrumental variables were considered as an
instrument for generalized trust in the first but quickly rejected after they did not correlate with
generalized trust in a first stage regression. These geographic variables are terrain ruggedness
and mean elevation. Data on terrain ruggedness comes from Nunn & Puga (2012), a commonly
used source for terrain ruggedness data, meanwhile the elevation data comes from the r package
rnaturalearth and WorldClim (Fick & Hijmans, 2017; Massicotte & South, 2025). Table 15
depicts the first stage regressions for these two variables, both of which are uncorrelated with

generalized trust.

I attempted to find a second instrument for an overidentification test to confirm the validity of
temperature variability but was unsuccessful. This possible second instrument is latitude.
Previous papers have shown latitude to have a strong correlation with generalized trust (Le,
2013). The relationship between the two variables goes through pathways such as income
inequality, disease environment, and ethnic diversity. The addition of the 2015 Gini coefficient
variable from the World Bank (2024) and the ethnic fractionalization index of Alesina et al.
(2003) allows me to control for these pathways, while disease environment is already present
in the main specification. Both income inequality and ethnic fractionalization may impact
property rights, and therefore, it is important to the exclusion assumption to control for them.
I find that latitude almost has the relevance to meet the relevance assumption, it is correlated
at the 10% level. By removing the control for GDP per capita the relevance assumption is easily
met, however this would endanger the exclusion assumption. Latitude is correlated with GDP
per capita, independently of its relationship with generalized trust, and the link between GDP

per capita and property rights has been proven extensively in the literature (Besley & Ghatak,
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2010; D’ Arcy et al., 2024). Latitude as an instrument for generalized trust cannot be completely

relevant without endangering its exclusion assumption. However, it comes close to meeting

both assumptions and so there is a possibility that in a different sample and with slightly

different specifications it could be a valid instrument for generalized trust.

Table 14: First Stage Regressions Generalized Trust and Precipitation Variability

Generalized Trust

1) ) ®) (4)
Precipitation Variability 1901-2024 0.104 -0.076 -0.018 -0.079
(0.161) (0.141)  (0.135) (0.132)
Average GDP Growth 1951 - 2015 -0.195 1.369 0.073 0.860
(1.701) (1.472)  (1.407) (1.392)
Average Population Density 1000 - 2015 0.377" 0.149 0.205™  0.134
(0.113) (0.105)  (0.098)  (0.099)
Agricultural Suitability -23.517""  -15558" -12.373" -11.557"
(7.217) (6.298)  (6.264) (6.049)
Presence of Malaria -6.871 5.940 7.397 9.906"
(5.443) (5.198)  (5.122)  (5.040)
Average Liberal Democracy 1951 - 2015 43.548™" 24.336™
(8.126) (9.172)
GDP per Capita 2015 0.001™ 0.000™"
(0.000)  (0.000)
Constant 34.867""  13.953™ 15.375" 10.041
(6.039) (6.439)  (6.009) (6.173)
Observations 77 77 77 77
R? 0.31 0.51 0.53 0.57
Adjusted R? 0.26 0.47 0.49 0.53
Residual Std. Error 15.49 13.13 12.8 12.34
F Statistic 6.33 12.13 13.38 13.23
Note: “p<0.1; "p<0.05; ""p<0.01
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Table 15: First Stage Regressions Generalized Trust and Geography Variables

Generalized Trust

1) 2)
Country Mean Elevation -0.001
(0.003)
Country Terrain Ruggedness -0.385
(1.318)
Average GDP Growth 1951-2015 0.556 0.700
(1.295) (1.282)
Average Population Density 1000-2015 0.166" 0.150
(0.095) (0.092)
Agricultural Suitability -13.055™ -13.059™
(4.304) (4.270)
Presence of Malaria 8.009" 8.564"
(4.389) (4.325)
Average Liberal Democracy 1951-2015 22.856™ 21.432™
(9.008) (8.934)
GDP per Capita 2015 0.000™" 0.000™"
(0.000) (0.000)
Constant 11.903" 11.314™
(6.195) (5.571)
Observations 84 86
R? 0.54 0.58
Adjusted R? 0.49 0.54
Residual Std. Error 11.83 11.78
F Statistic 12.596 15.323
Note: “p<0.1; "p<0.05; ""p<0.01
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Appendix F: Larger Sample Size

By removing two of the control variables, it is possible to expand the sample size from seventy-
seven to ninety-nine countries. The countries this adds are former USSR countries as well as
some in Asia and Africa. The control variables that are removed are average GDP growth from
1951 to 2015 and average liberal democracy from 1951 to 2015. The sample size grows because
some countries do not have both these data points from the years before 1951. Removing
average GDP growth as a control variable does pose some issues. Appendix D explains both
the statistical and theoretical reasons why removing the democracy variable is not a big
problem. However, the link between GDP growth and the historical development of cadastres
is emphasized in the original paper of the dataset, D’Arcy et al. (2024). Therefore, it is
important to treat these results with a lot more caution. The sample size can be expanded for
both the correlation analysis as well as the IV analysis, since the key variables for the exclusion

restriction to hold are not removed.

Table 16 shows the results with the larger sample size. For the correlation analysis in column
one, these results differ slightly from the main model with more control variables and a smaller
sample size. Column one has the same significant coefficients in the same direction; however,
the effect size of generalized trust is smaller. Column two, the IV analysis, does differ from the
main IV model. Generalized trust does not have a significant effect in this model. This can best
be explained by the removal of the important GDP growth variable, which could be increasing

standard errors in a model that already has to meet stricter restrictions.
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Table 16: Correlation Cadastral Experience (0.1% Depreciation) and Generalized Trust with

Conley Standard Errors and Fewer Control Variables (OLS)

Cadastral Experience

1) 2
Generalized Trust 3.730™
(1.278)
Fitted Generalized Trust 4.276
(3.266)
Average Population Density 1000-2015 1.666™" 1.609™*
(0.442) (0.666)
Agricultural Suitability -14.197 -8.653
(36.936) (57.995)
Presence of Malaria -86.9777 -89.984™
(33.394) (42.814)
GDP per Capita 2015 -0.000 -0.001
(0.001) (0.002)
Constant 37.708 29.366
(42.564) (64.310)
Observations 99 99
R? 0.55 0.55
Adjusted R? 0.52 0.52
Residual Std. Error 82.9 83.2

Note:

“p<0.1; "p<0.05; "p<0.01
Standard Errors are Conley

Adjusted (2000 km)
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Appendix G: Generative A.I. Usage

I used the generative A.I tools ChatGPT and Le Chat to assist me in the coding process for this
thesis. The key parts where it was useful was in assessing error messages and in helping me
find the right commands for certain tasks. For example, it helped me to understand the package
conleyreg as I was constantly getting error messages. The conleyreg package is key to obtaining
Conley standard errors, which make my results robust to spatial autocorrelation. Generative
A.L is quicker than searches in statistics forums and the R help tab. It can also more easily
adjust its advice to your specific case. Using generative A.L. helped me to find statistical
methods I did not know about, so that I could better implement my ideas for this thesis. For
example, I knew little about geographic gridded data and so A.I. helped me to analyse this sort
of data and include it in my results. This justifies the usage of A.I. for me, as it enabled me to
statistically test my theories at a higher level and thereby create a better thesis. By speeding up
the process it also allowed me to run more robustness checks and (attempt to) include more

variables.

Considering privacy, actual data was never given or uploaded to any A.L tool. I also tried to
refrain from mentioning actual names of variables, instead choosing to use monikers such as
‘variable x1°. Next to that, A.l. did not assist me in any way in the writing process. My words

are fully my own.
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