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A Macroeconomic Model with Property-Rights Capital

Minxian Sun and Heng-fu Zou™

Property-rights capital stands as a fragile entity, encountering obstacles,
regressions, and challenges worldwide. This underscores the necessity to en-
dogenize both property-rights capital accumulation and physical capital ac-
cumulation within an integrated dynamic framework. This paper explores
the complex interplay between economic variables and institutional capital.
The study reveals that property-rights capital, serving as institutional capital,
is deeply interconnected with the accumulation of physical capital, economic
growth, and development. Notably, when the cost of property-rights capi-
tal formation rises, it results in decreased long-run property-rights investment,
the accumulation of property-rights capital, physical capital, and consumption.
An increase in the depreciation rate of property-rights capital and a decline in
total factor productivity would impact property-rights capital similarly.
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1. INTRODUCTION

Property rights encompass the extent of control and ownership that in-
dividuals or entities hold over both tangible and intangible assets that they
legally possess. These rights include exclusive use, allowing owners to uti-
lize their property without interference from others, provided it does not in-
fringe on others’ rights or violate laws. Property owners also have the right
to transfer, sell, lease, or gift their property, subject to legal constraints and
contractual agreements, as well as the right to exclude others from using or
accessing their property without permission, except in cases where public
interests or legal exceptions apply. Moreover, property owners are entitled
to derive benefits and enjoyment from their property, including the right to
profit from its use, receive income, and make lawful improvements or alter-
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ations. Additionally, property owners have the authority to dispose of their
property through various means, such as selling or bequeathing it in a will
(Alchian, 1965, 2008; Alchian and Demsetz, 1973; Demsetz, 1967, 1972).
However, the scope of private property rights may differ across jurisdictions
and may be subject to legal limitations, zoning regulations, environmental
laws, and public policies aimed at balancing individual property rights with
broader societal interests, such as environmental conservation and urban
planning. Furthermore, property rights extend to intellectual property,
including patents, copyrights, and trademarks, granting individuals and
businesses exclusive rights to their creations and innovations.

Political philosophers and economists have emphasized the crucial role of
property rights in fostering economic growth and prosperity, yet property
insecurity remains a pervasive global issue. In developed nations, citizens
contend with challenges like environmental pollution and encroachment by
hunters or neighboring livestock, while in the developing world, vulnerable
individuals face the risk of property seizure by powerful entities such as
tribal leaders, with women often disproportionately affected. Additionally,
the looming threat of eminent domain poses the risk of state expropriation
without adequate compensation. At the core of property insecurity lies a
profound distrust in legal and law enforcement institutions to protect the
rights of the vulnerable against the powerful, undermining confidence in
the legal system and hindering economic progress by deterring investment
and stifling entrepreneurial initiatives. Addressing property insecurity re-
quires robust legal frameworks and effective enforcement mechanisms to
universally safeguard property rights, ensuring equitable access to justice
and fostering an environment conducive to economic prosperity and social
stability.

According to the https://internationalpropertyrightsindex.org/ Interna-
tional Property Rights Index (IPRI, 2024), private property rights, inher-
ently linked to human rights, have demonstrated their role in fostering
economic growth, social development, prosperity, and innovation, while
also serving as a crucial mechanism for safeguarding civil liberties. This
underscores the importance of a robust system of private property rights in
protecting individual freedom. Despite four consecutive years of setbacks in
the average IPRI score and its components, there has been a slight recovery
of approximately 0.37% in the IPRI, attributed largely to improvements in
Intellectual Property Rights (IPR) by approximately 2%. However, the
other two components, namely Legal and Political Environment (LP) and
Physical Property Rights (PPR), continue to decline. Overall, the IPRI
underscores the vital role of property rights in economic prosperity and
the rule of law.

This paper seeks to elucidate the concept of property rights as a dynamic
process, encompassing both tangible and intangible investments in private
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property rights as a form of institutional capital accumulation, alongside
considerations of consumption and physical capital accumulation. The evo-
lution of private property rights institutions has been an ongoing journey
spanning from ancient civilizations to the contemporary era. Scholarly con-
tributions by North and Thomas (1973), North (1990), Barzel and Allen
(2023), and others underscore gradual institutional shifts over centuries
that have facilitated the adoption of emerging technological advancements.
Crucial to these transformations are significant changes in institutions, par-
ticularly private property rights and the societal norms regulating them.
The paper is structured as follows: Section 2 provides a concise overview of
the gradual development and accumulation of property-rights capital, ex-
ploring its economic, political, and legal implications; Sections 3 introduces
a formal dynamic model for analyzing property-rights capital accumulation
and its relationship with economic growth; finally, Section 4 concludes the
study with key insights.

2. THE CONCEPT OF PROPERTY-RIGHTS CAPITAL AND
ITS SIGNIFICANT RAMIFICATIONS

Property-rights capital refers to the collective value derived from the
legal recognition, protection, and enforcement of property rights within a
society or economic system. It encompasses the tangible and intangible
assets, including land, real estate, intellectual property, and other forms
of ownership, as well as the broader institutional framework that supports
and governs these rights.

2.1. A very brief, selected review of the gradual accumulation
of property-rights capital in history

Private property rights represent a cornerstone of institutional capital,
serving as a linchpin within legal, economic, and social spheres. Embed-
ded within legal systems, they offer stability and assurance by providing
a foundation for ownership laws, thereby fostering predictability and se-
curity. This legal safeguarding, in turn, fuels investment and economic
dynamism by engendering trust and facilitating seamless market transac-
tions. The clarity and enforceability of private property rights encourage
individuals and businesses to engage in productive endeavors, innovation,
and entrepreneurial ventures, thus propelling wealth creation and capi-
tal accumulation. Moreover, these rights incentivize responsible resource
stewardship as owners are motivated to preserve and enhance the value
of their assets. Furthermore, private property rights empower individuals,
bestowing upon them a sense of security and control over their possessions,
thereby bolstering social stability and fostering trust within communities.
Additionally, nations with robust property rights frameworks often attract
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international investment and drive global trade, underscoring the pivotal
role of these rights in shaping economic prosperity on a global scale. In
essence, the recognition and protection of private property rights are fun-
damental to the fabric of institutional capital, fueling economic growth,
enhancing social cohesion, and promoting individual well-being.

The trajectory of investments in property-rights capital spans human his-
tory, influenced by economic, social, and political dynamics, tracing a tran-
sition from communal living to complex governance systems.! From early
hunter-gatherer societies devoid of modern notions of private ownership to
the agricultural revolution anchoring individuals to specific territories, the
evolution unfolds through epochs like ancient civilizations with distinct le-
gal frameworks governing property rights. Roman law introduced absolute
ownership and formalized property transfer mechanisms, while feudalism
concentrated land ownership among nobility, and pivotal documents like
the Magna Carta laid the groundwork for property rights protections. The
Enclosure Movement in England shifted towards privatization, fostering in-
dividualistic property ownership, while the Enlightenment era emphasized
individual rights, influencing property rights discourse. Capitalism and the
Industrial Revolution emphasized individual ownership’s centrality in eco-

1The commandments listed in Exodus 20:13-17 are often interpreted as encompassing
principles related to property rights, as well as broader concepts such as life and liberty.
Here’s how each commandment can be understood in the context of property rights:
“You shall not murder”: This commandment protects the sanctity of life, which is
considered a fundamental aspect of individual rights. In a broader sense, it can be
interpreted as safeguarding one’s right to own their life, implying that no one has the
authority to unjustly take the life of another person.
“You shall not commit adultery”: While primarily addressing marital fidelity, this com-
mandment also respects the institution of marriage, which involves a mutual agreement
and commitment between individuals. Adultery can be seen as a violation of the prop-
erty rights of one’s spouse, as it breaches the exclusive rights and trust inherent in the
marital relationship.
“You shall not steal”: This commandment directly addresses the protection of property
rights by prohibiting the unauthorized taking of another person’s possessions. It upholds
the principle that individuals have a right to own and enjoy their property without fear
of theft or infringement.
“You shall not give false testimony against your neighbor”: By forbidding false testimony
or bearing false witness, this commandment promotes the integrity of legal proceedings
and the justice system. It safeguards individuals’ rights to a fair trial and protection
against false accusations, thereby indirectly protecting their property rights from unjust
legal actions.
“You shall not covet your neighbor’s house ...or anything that belongs to your neigh-
bor”: This commandment addresses the attitudes and desires that can lead to violations
of property rights. Coveting, or desiring what belongs to others, is considered a pre-
cursor to theft or other infringements on property rights. By discouraging envy and
covetousness, this commandment reinforces respect for the property of others.
Hence, these commandments emphasize the importance of respecting and protecting
property rights as essential components of a just and moral society, alongside broader
principles such as the sanctity of life and the pursuit of truth and justice.
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nomic freedom, solidifying property rights recognition through legal cod-
ifications, culminating in contemporary globalization efforts underscoring
property rights’ indispensability to economic progress.

England’s foundation of property rights and the rule of law evolved
through a complex process influenced by ancient Greece and Rome, pri-
marily through Roman legal principles absorbed into English common law
during Roman occupation and through study by English jurists. Roman
legal concepts like absolute ownership and property transfer methods in-
tegrated into English legal frameworks, while Greek philosophical ideas
indirectly impacted legal thought. Throughout the medieval period, En-
glish legal institutions evolved, amalgamating Norman legal customs with
Anglo-Saxon and Roman traditions, reinforced by key milestones like the
signing of the Magna Carta, extending rights to all English citizens. This
tradition of common law refined and codified property rights and the rule of
law, establishing a robust system of legal precedent and consistency, laying
the groundwork for England’s enduring legal framework.

Furthermore, the legal and property rights framework of the United
States is a composite of influences from Ancient Rome and England, with
English common law standing as the primary cornerstone due to the histor-
ical trajectory of American law. The English common law principles, which
had evolved over centuries in England, were transplanted to America by
English settlers, laying the groundwork for legal concepts such as property
rights, contracts, and the rule of law. While the influence of Roman law
is less direct, the Founding Fathers of the United States were acquainted
with Roman legal principles and drew inspiration from them in structuring
the American legal system. These principles, encompassing the protection
of property rights, due process, and contract enforcement, are enshrined
in the U.S. Constitution and have evolved through centuries of judicial in-
terpretation and legislative action to adapt to societal changes. Thus, the
legal landscape of the United States reflects a fusion of English common
law traditions with elements of Roman legal thought, demonstrating a dy-
namic process of adaptation and evolution to meet the evolving needs of
society.

The accumulation of property-rights capital and the establishment of the
rule of law in Spain, Portugal, and their colonies in Latin America have
been marred by challenges and a tumultuous history. During the colonial
era, Spain and Portugal prioritized extractive systems that benefited colo-
nial powers, neglecting institutions to protect property rights or uphold the
rule of law. Wealth and power became concentrated in a small elite, while
the majority faced oppression and dispossession. Legal systems served
the ruling elite, perpetuating inequality, particularly marginalizing indige-
nous peoples and enslaved Africans. After independence, Latin American
nations struggled to establish effective legal frameworks amid political in-
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stability and entrenched elite interests. Corruption and weak institutions
hindered reform efforts, perpetuating social injustice and economic stagna-
tion. Despite contemporary efforts to strengthen legal systems, challenges
such as corruption and social inequality persist, rooted in the legacy of
colonialism and historical injustices, highlighting the ongoing struggle to
build robust property-rights capital and uphold the rule of law.

The gradual accumulation of private property-rights capital reflects a
dynamic interplay of economic, legal, and philosophical forces across his-
tory. While deeply rooted in historical precedent, the concept continues
to evolve in response to shifting social, economic, and political landscapes,
embodying a timeless journey of adaptation and refinement. Investing in
the property-rights capital entails a multifaceted approach involving legal,
administrative, and enforcement measures, each with its associated costs.
Legal expenses encompass the establishment and upkeep of a legal frame-
work delineating and safeguarding property rights, while administrative
costs involve the procedures required for property registration, dispute res-
olution, and law enforcement. Enforcement expenditures encompass the
allocation of resources to policing and judicial activities aimed at deter-
ring and addressing infringements on property rights. These investments
are indispensable for ensuring secure property rights, which serve as the
bedrock for fostering economic growth, encouraging investment, and main-
taining social stability. The overall cost varies depending on the efficiency
and intricacy of a country’s legal and administrative systems. Furthermore,
the formation of property-rights capital necessitates the establishment of
a robust legal and administrative infrastructure, encompassing land reg-
istries, legal institutions for dispute resolution, and law enforcement agen-
cies to prevent violations. This process also entails the development of
clear laws and regulations defining property rights. Such capital formation
is vital for economic development, as secure property rights incentivize
investment, innovation, and efficient resource allocation. Ultimately, in-
vesting in the property-rights capital, through legal, administrative, and
enforcement channels, gradually accumulates capital in this domain, lead-
ing to a more resilient and effective system for safeguarding property rights.
This accumulated capital facilitates economic growth, encourages invest-
ment, and fosters social stability by ensuring reliable protection of property
rights and fair resolution of disputes.

2.2. “When there is no private property, there is no freedom.”

This assertion reflects the perspective of Richard Pipes (1999), a promi-
nent historian and political commentator renowned for his scholarship on
Russian history and Soviet affairs. This viewpoint resonates with a broader
philosophical and political argument often affiliated with classical liberal
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and capitalist ideologies, delving into the underlying principles behind this
statement.?

Firstly, it suggests a fundamental link between individual freedom and
the ownership of private property, echoing classical liberal thought where
property ownership is deemed essential for personal liberty. Secondly, pri-
vate property rights are viewed as crucial for fostering economic freedom,
providing individuals with autonomy and incentivizing innovation and pro-
ductivity. Moreover, ownership of private property serves as a safeguard
against arbitrary state power, offering a sphere of autonomy protected from
government interference. Additionally, it fosters incentives for productivity
as individuals invest resources in improving their property, thereby con-
tributing to economic growth. Furthermore, protecting private property
rights is seen as a means to decentralize economic and political power,
preventing its concentration in the hands of a few. Integral to market
mechanisms, private property rights allow for efficient resource allocation,
responding to supply and demand. Moreover, they uphold the rule of
law, contributing to a stable environment for individuals and businesses.
Contextually, Pipes’ extensive study of Russian history likely influences
his perspective, particularly in critiquing systems like Soviet communism
where private property was largely abolished, raising concerns about cur-
tailed individual freedoms under such regimes and critiquing state control
over property and economic activities.

Historical evidence and records have supported the assertion that “When
there is no private property, there is no freedom”: In medieval Europe, dur-
ing the feudal system, peasants were tied to the land they worked and had

2Recall the perspectives of James Harrington, a 17th-century English political the-
orist, regarding the relationship between property distribution and various forms of
government:
Monarchical Property Ownership: Harrington proposed that when property ownership
is highly concentrated in the hands of a single individual, it tends to facilitate the
establishment of monarchy. Under such a system, the monarch possesses substantial
wealth and authority, with governmental decisions often aligning with the monarch’s
personal interests and goals.
Oligarchic Property Ownership: Harrington argued that if property is owned predom-
inantly by a privileged few, it typically leads to the emergence of a republican form
of government. In a republic, power is frequently consolidated within a ruling class or
aristocracy, who wield significant property holdings and influence the direction of the
state.
Democratic Property Distribution: Harrington asserted that widespread property own-
ership among the general populace tends to give rise to democratic governance. In a
democracy, political power is decentralized, and decision-making authority is distributed
among the broader citizenry rather than being concentrated in a select elite.
Harrington’s (1656,1992) principle underscores his belief in the intrinsic link between
property ownership patterns and the structure of political authority within a society. He
viewed the distribution of property as a crucial factor shaping the political framework
and governance mechanisms.
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little to no ownership rights. They were subject to the whims of feudal lords
and had limited personal freedom. The absence of private property rights
meant that individuals had little control over their economic destinies and
were essentially bound to the land and obligations imposed by the feudal
hierarchy. Whatsmore, throughout history, colonial powers have frequently
deprived indigenous peoples of their traditional lands and resources without
regard for their property rights. This dispossession resulted in loss of au-
tonomy, cultural disruption, and economic marginalization for indigenous
communities. The absence of property rights contributed to the exploita-
tion and subjugation of indigenous peoples by colonial authorities.

In the 20th century, communist regimes in nations such as the Soviet
Union, Eastern Europe, and Cuba enacted policies that abolished private
property rights, consolidating control over land and resources within the
state. These regimes suppressed individual freedoms, stifled entrepreneur-
ship and innovation, and precipitated widespread economic stagnation and
poverty. The collectivization of agriculture, for instance, engendered inef-
ficiencies, food shortages, and famine. Centrally planned economies, char-
acterized by extensive government oversight, have often led to the concen-
tration of power and wealth among a select few. The process typically
involves the centralization of economic control, empowering government
officials and bureaucrats to dictate resource allocation and wealth distribu-
tion. Consequently, assets become monopolized, accruing to government
elites and affiliated individuals or groups, fostering corruption and nepo-
tism amidst a dearth of accountability and transparency. The resulting lack
of oversight facilitates the erosion of political freedoms, enabling leaders to
suppress dissent and consolidate authoritarian rule. Moreover, the stifling
bureaucratic structures inherent in centrally planned economies inhibit in-
novation, entrepreneurship, and economic growth, perpetuating stagnation
and inefficiency.

Richard Pipes (1974, 1990, 1993) posited that the roots of the Soviet
Union could be discerned from Muscovy’s distinctive trajectory, notably
its absence of a private property concept, delineating his perspective as
follows: Muscovy’s devoid private property concept, unlike its European
counterparts, rendered everything as the domain of the Grand Duke or
Tsar, fostering a patrimonial system where the ruler wielded extensive
control over resources and wealth. This lack of private property rights,
according to Pipes, reinforced Muscovy’s autocratic governance structure,
as the concentration of power and wealth in the ruler’s hands, devoid of
the checks and balances offered by property-owning classes, cemented au-
tocracy in Russia. Despite attempts at modernization in the 19th century,
Pipes argued that Russia’s “patrimonial” framework endured largely un-
changed, impeding the emergence of a more pluralistic and liberal system.
Furthermore, he attributed Russia’s susceptibility to revolution, particu-
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larly the Bolshevik Revolution of 1917 and the subsequent establishment
of communism with public ownership of production means, to its historical
trajectory marked by patrimonialism and the absence of private property
rights. Pipes’s analysis underscores the pivotal role of historical and struc-
tural elements in shaping Russia’s political and economic evolution, delin-
eating its distinct trajectory from Western civilizations and culminating in
the rise of the Soviet Union.

2.3. Current challenges to property-rights protection

The formation and accumulation of property-rights capital, crucial for
protecting private property, have encountered considerable hurdles across
diverse regions such as Latin America and Africa in recent history. In these
regions, efforts to establish secure property rights have been impeded by a
myriad of challenges, including inadequate legal frameworks, disputes over
land ownership, and complex socio-political dynamics. These persistent ob-
stacles in property rights governance have hampered economic development
and undermined investor confidence, highlighting the ongoing struggles in
amassing property-rights capital in contemporary contexts.

Furthermore, the erosion of private property rights capital is evident
even in Europe and the United States, where the proliferation of robust
public sectors and governments has exacerbated the situation. Certain
European countries with extensive welfare states have witnessed a notice-
able trend towards heightened government intervention in property rights
through measures like stringent land-use regulations and taxation policies.
These interventions often restrict property owners’ autonomy and control
over their assets, hindering the accumulation of property rights capital.
Similarly, in the United States, governmental expansion across various lev-
els has led to onerous regulations and zoning restrictions encroaching upon
private property rights. Controversial eminent domain laws have exacer-
bated the issue, enabling governments to seize private property for public
purposes, resulting in disputes over fair compensation and infringements
on property rights. Additionally, debates surrounding environmental regu-
lations and property rights have underscored the tensions between private
property ownership and governmental interference, indicating a broader
erosion of property rights capital in Western democracies and raising con-
cerns about individual liberties and economic freedoms amidst expanding
government authority.

In Russia, establishing property-rights capital has proven challenging
since the collapse of its communist system in the 1990s. Following the dis-
solution of the Soviet Union, Russia embarked on a transition to a market-
based economy, which involved privatizing state-owned enterprises and in-
troducing private property rights. However, this transition was fraught
with difficulties, including inadequate legal frameworks, corruption, and
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political instability, which hindered the effective establishment of property
rights. The privatization process itself was marred by controversies and
accusations of asset-stripping and insider deals, leading to widespread mis-
trust in the newly emerging private sector. Moreover, the lack of clear
property rights and enforcement mechanisms created uncertainties for in-
vestors, deterring both domestic and foreign investment. Despite efforts
to reform property laws and improve the business environment, challenges
persist, and property rights remain precarious in Russia, impacting eco-
nomic development and investor confidence.

Similarly, China’s accumulation of private property rights capital has
been erratic. Since Deng Xiaoping initiated China’s policy of openness and
reform in 1978, the nation has experienced a gradual increase in private
property rights capital. This period saw significant economic liberalization,
leading to the emergence of a vibrant private sector alongside state-owned
enterprises. The recognition and protection of private property rights be-
came increasingly emphasized, fostering entrepreneurship, investment, and
economic growth. However, a noticeable shift in China’s approach to pri-
vate property rights has unfolded, characterized by a resurgence of state in-
tervention and a crackdown on private businesses and entrepreneurs. High-
profile cases, such as the detention of prominent business leaders and the
nationalization of private companies, have raised concerns about the ero-
sion of property rights. Furthermore, regulatory actions targeting indus-
tries like technology and real estate have heightened uncertainty among
private investors. These developments indicate a setback in the accumu-
lation of private property rights capital, signaling a potential return to a
more centralized and state-controlled economic model.

Hence, property-rights capital emerges as a vulnerable entity facing ob-
stacles, regressions, and challenges globally. This underscores the necessity
to integrate both property-rights capital accumulation and physical capital
accumulation within a unified dynamic framework. Through this holistic
approach, our goal is to explore the intrinsic interaction and integration be-
tween property rights, institutional capital, physical capital, and economic
progress. Ultimately, by elucidating these complex dynamics, we seek to
provide deeper insights into the intricate interplay shaping property-rights
capital, economic growth, and overall societal development.

3. ADYNAMIC MODEL OF PROPERTY-RIGHTS CAPITAL
AND ECONOMIC GROWTH
3.1. The Model specification
Let P be the property-rights capital, p be the new investments in pro-
tecting property rights, ¢ be final goods consumption, and K be physi-
cal capital. The utility function of the representative agents is Ul(c, p, P),
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and the production function is f(K,p, P). An increase in property-rights-
protection investment p and the property-rights-protection capital P con-
tributes positively to utility and production for both consumers and pro-
ducers for obvious reasons: (i) Enhanced Security and Stability: When
property rights are well-protected, individuals and businesses feel more se-
cure in their investments and assets. This security fosters confidence and
stability in the economy, encouraging consumers to spend and producers
to invest in expansion, innovation, and productivity-enhancing measures;
(ii) Incentive for Investment and Innovation: Strong property rights pro-
tection provides individuals and businesses with the assurance that they
will reap the rewards of their investments and innovations. This incentive
encourages entrepreneurs to take risks, develop new products and services,
and engage in long-term ventures that contribute to economic growth and
competitiveness; (iii) Efficient Allocation of Resources: Property rights pro-
tection facilitates the efficient allocation of resources by allowing markets
to function effectively. With clear ownership rights and legal mechanisms
for resolving disputes, resources are allocated based on market demand
and supply dynamics, leading to optimal production levels and allocation
efficiency. (iv) Access to Credit and Capital: Property rights serve as col-
lateral for accessing credit and capital in financial markets. When property
rights are well-defined and enforceable, individuals and businesses can use
their assets as security to obtain loans, invest in expansion projects, and
pursue entrepreneurial opportunities. This access to capital fuels economic
activity and promotes investment in productive ventures; (v) Promotion of
Competition and Innovation: Property rights protection fosters a compet-
itive environment where businesses compete based on quality, price, and
innovation. With confidence in their ability to protect intellectual property
and proprietary information, firms are more willing to invest in research
and development, product differentiation, and market competition, leading
to greater consumer choice and technological advancement; (vi) Attract-
ing Foreign Investment: Countries with strong property rights protection
regimes often attract foreign investment and talent. Investors are more
inclined to allocate capital to jurisdictions where their property rights are
safeguarded, reducing investment risks and promoting economic develop-
ment. Additionally, a robust property rights framework can enhance a
country’s reputation as a safe and transparent investment destination; (vii)
Encouraging Long-Term Planning and Investment: Property rights protec-
tion encourages individuals and businesses to engage in long-term planning
and investment strategies. With confidence in their property rights, stake-
holders are more likely to make investments in infrastructure, human cap-
ital, and sustainable development initiatives that yield long-term benefits
for society as a whole.
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Therefore, at the heart of a flourishing market economy lies property-
rights capital, which is intricately connected to the rule of law and in-
dividual freedoms. This institutional framework not only ensures secure
ownership of assets but also guarantees that individuals reap the rewards
of their labor and have the autonomy to make unrestricted market deci-
sions. Consequently, it fosters incentives for both utility and profit max-
imization. However, in a communist society where property rights, the
rule of law, and freedom of choice are absent, doubts arise regarding the
preservation of what is produced and the liberty to determine consumption
choices within both utility and production functions. Oskar Lange’s debate
with Mises and Hayek fails to acknowledge that property rights, the rule of
law, and liberties are not inherently ingrained in people’s production and
utility functions within such a system. Furthermore, in many developing
capitalist economies under authoritarian regimes and in several US states
where left-leaning Democrats hold power, the lack of robust property rights
and adherence to the rule of law raise concerns about safeguarding what is
produced and ensuring freedom in making consumption choices.

The agents accumulate the property-rights-protection capital and pro-
duction capital, respectively, as follows:

dP
& L _§pP
=P opP,

K

Ldt = f(K,p,P) —c—vp— kK,

where dp and 0 are the depreciation rates of the private-property-protection
capital and production capital, respectively; v is the unit price of new in-
vestment in upholding property rights. The initial stocks of the property-
rights-protection capital and production capital are give by P(0) = Py and
K(0) = Ky, respectively.

The representative agent maximizes his discounted utility at a subjective
time preference p > 0,

max/ Ulc,p, P)e”*dt,
0

subject to the two capital accumulation paths mentioned above.

The total cost of upholding property rights, denoted as vp, encompasses a
range of expenses and efforts essential for ensuring the protection, enforce-
ment, and maintenance of property rights within a legal and societal frame-
work. These components include legal expenses, such as fees for drafting
contracts and legal proceedings; enforcement costs, covering law enforce-
ment and judicial systems; regulatory compliance expenses, including ad-
herence to zoning and environmental regulations; insurance premiums for
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property coverage; monitoring and surveillance costs to prevent trespass-
ing and vandalism; investments in security measures like alarm systems
and guards; expenses related to litigation and dispute resolution; due dili-
gence costs for property transactions; educational initiatives to promote
understanding of property rights; and opportunity costs associated with
resource allocation. These various elements collectively contribute to the
comprehensive cost structure involved in upholding property rights.

Through new investments in protecting property rights, the representa-
tive agents aim to accumulate the stock of property-rights capital follow-
ing % = p — 6pP. The process of accumulating property rights involves
allocating resources, efforts, and expenditures to bolster the legal, institu-
tional, and practical frameworks that safeguard these rights. Representa-
tive agents invest in various avenues to protect property rights, including
legal services, security measures, regulatory compliance, insurance cover-
age, and other mechanisms. These investments aim to strengthen the legal
framework governing property rights, enhance security measures, mitigate
risks associated with property ownership, and facilitate legal enforcement
and dispute resolution. Additionally, investments may target community
engagement, education, technology, and innovation to promote respect for
property rights and foster economic activity. By accumulating the capital
stock of property rights protection, representative agents strive to create an
environment conducive to economic growth, stability, and social well-being,
ultimately contributing to prosperity and development in communities and
societies.

3.2. An example with CRRA utility and a Cobb-Douglas pro-
duction function

To maintain model simplicity, we opt for a basic specification featur-
ing the CRRA utility function and the Cobb-Douglas production function.
Unlike traditional literature, our model framework considers a representa-
tive agent who engages in consumption, production, and private property
investment simultaneously. This modeling approach is adopted because,
historically, every citizen could participate in the consumption and ac-
cumulation of property-rights capital. The representative agent’s utility
function takes the form:

1—-0 _ 1 1—7 _ 1 Pl—w -1
U(c,p,P):C +9p + K

1—0 1—7 1—v (1)

For simplicity, we omit the time subscript ¢ of the variables in the model.
For example, P represents the accumulation of property-rights capital at
the current period ¢, and P* represents the steady-state value of this vari-
able. Where c is the final goods consumption, o represent the coefficient of
relative risk aversion and also is the intertemporal elasticity of substitution.
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The representative agent derives utility not only from the consumption of
final goods but also from new investments in protecting property rights
p and the stock of property rights capital P accumulated in the social
environment. We use 6 and k to measure the relative preferences of the
representative agent for p and P, respectively.

In a continuous-time and infinite-horizon model framework, the repre-
sentative agent maximizes the discounted utility with a subjective time
preference p > 0:

max/ Ulc,p, P)e”*tdt, (2)
0

The representative agent uses physical capital and property-rights capital
to produce output Y :

Y = f(K,P) = AK*P?, (3)

where A represents the aggregate productivity, a and § measure the pro-
ductivity of physical capital and property-rights capital, respectively.?

The dynamic equations governing the accumulation of physical capital
and property-rights capital are as follows:

K = f(K,P) — ¢ —vp — 6kK, (4)

P=p—0pP. (5)

Where f(K, P) is the aggregate production, v represent the cost of invest-
ment in property-right capital. dx and dp defined the depreciation rate of
the two state variables K and P, both of them are exogenous. The accu-
mulation of private property capital is achieved through the representative
agent’s investment in protecting private property in each period.

Maximizes the objection function (2) subject to (4) and (5), we can
derive the current-value Hamiltonian function :

lea -1 plf‘r —1 Plfw -1
H= - +6 T +K T +AM[f(K, P)—c—vp—Idg K]+ N2 [p—0p P].
(6)

Where \; and A, represent the costate variable corresponding to the two
budget constrains. The first-order conditions for optimal choices are:

c 7 — /\1 = 0, (7)

Gp’T - )\11) + )\2 = 0, (8)

30 < a, 0 < 3, a + B < 1 which holds to insure the existence of equilibrium with the
condition of A > 0.
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/\1(fK - 5K) = p)\l - X17 (9)

IQP_w + /\1fp — )\2513 = p)\g — /\'2. (10)

By simplifying these above FOCs, the Hamiltonian multiplier can be rewrit-
ten as:

M=c % A=cv—0p". (11)

Under the consition of p~7 < ¢~ 7 (v — 1), relaxing the proprity-right cap-
ital accumulation constraint has a larger marginal impact on the objective
compared to relaxing the physical capital accumulation constraint.

Differentiate (7) with respect to t and then substitute A; and X; into (9),
the specific form of ¢; can be described as:

6= S(fx - o) - . (12)

Which means that the greater the total output, the lower the depreciation
rate of physical assets, leading to an increase in the consumption of the
representative agent.

By differentiating (8) with respect to t, the specific form of X2 can be
derived:

o = —oc " e+ 0rp T p, (13)
Substitute A1, Ao and Xg, ¢t into (10) to derive the motivation function of

Dt:

¢ 7p" M w(0p =0k + fx)  pilp+dp)  KPTVpTT 4 fpeopTt!
ot T or

p= .
(14)

By simplifying the above results, we can use a four-dimensional dynam-
ical system to characterize the dynamics of this model. Unlike traditional
models, the representative agent selects the control variables final goods
consumption ¢ and property-right capital p while two state variables phys-
ical capital K and property-right capital P, participate in economic activ-
ities. We can derive the four-dimensions dynamic system:

6= S(fx = p =0k, (15)

¢ 7P w(0p —6x + fr)  plp+dp)  fpc7p T+ RPTVPTT
97‘ T 07— ’

p:

P=p—34,P, (17)
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K=f—-06xK—c—up. (18)

3.3. Equilibrium and Dynamic System

In this section, we solve for the values of each variable at the steady
state based on the four-dimensional dynamical system derived above. The
steady-state values of the key variables in the four-dimensional dynamical
system are (¢*, p*, P*, K*), which satisfy the following conditions:

AaK* PP = fr. = p+ 0k, (19)

I [v(dp — Ok + fi) — [p] = 0(p+dp) + KPP, (20)
p*=0pP", (21)

AK*P*P — 5 K* = ¢* 4 vp*. (22)

Using (19), P* can be described as a function of K*:

1
* p+5K B
P= [M] , (23)

Based on the parameter constraints 0 < a < 1 and 0 < b < 1, if more
physical capital is accumulated at the steady state, the corresponding accu-
mulation of private property capital at the steady state will also be greater.
Substituting (21) into (22) yields another equation of P* and K*:

AK*P*P — 5 K* = ¢* + 05, P*. (24)

Using (21) , (24) and (23) to simplify equation (20) leads to a nonlinear
equation I'(K) at the steady state only with physical capital K*:

5 (P +6x \?
P AO[K*O‘71

B—1
v(0p + p) — ABK® (%) ’ ] (25)

AO[K*O‘71

3
(PZCSK)K_(SKK_U&P( p+oK ) ]

X

T—

0k ) 7
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Linearize tthe four-dimension dynamic system around the steady state,
where ¢, =0, p; =0, K; =0, P, =0:

¢ fK_igp_ék 0 %fKK %fKP c—c*
Pl _ J3 J3a J3q I3 p— p** (26)
K 1 o fpok fp | [K-K
P 0 1 0 —0p rP-P
Where:
f;( _ aAK*a—lp*ﬁ’ fP _ BAK*QP*ﬁ—l’
frx =ala—1)AK*2P*F fr, =afAK* "1 ph-1
_ k= (o+1) kT +1
oc
Ty = T [0(6p = bk + Fic) = f5). (27)
. _ (T e m7pT e e pHOp (THEPYPT
I3y = g [v(p =0k + f&) = fp] - ——— o :
(28)
. C*fop*r+1 . .
Ja3 = T(UfKK — frK) (29)
T
*—0 7 +1 x—(+1)  x7+1
* ¢ p * * ’W’P p
Jos=——F——fkp— fop)+ (30)
o ot

3.4. Simulation results
3.4.1. The steady-state values of the four endogenous variables

We use the following parameter values to solve for the steady-state values
of the four endogenous variables:

We follow Acemoglu and Akcigit (2012) to set the time preference rate
p = 0.05 as the standard value in constinuous-time modelling. Following
Acemoglu et al.(2018) we set the coefficient of relative risk aversion of final
goods consumption o = 2. We set the depreciation rate of physical capital
dx to 0.1 as the standard economic models.

Given parameter values in Table 1, the model has a unique steady state,
physical capital can be determined solely by the nonlinear equations (22)
and shown in Figure 1.

The steady-state values of the model are:

¢* = 0.0367,p* = 0.0074, P* = 0.0737, K* = 0.1872.
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TABLE 1.
Table of Parameters
Parameter | Description Value
p Subjective discount rate 0.05
o Coefficient of relative risk aversion of final goods consumption 2.46
T Coefficient of relative risk aversion of property-rights investments 0.8
P Coefficient of relative risk aversion of property-rights capital 0.8
0 Preference for property-rights investments 0.6
K Preference for property-rights capital 0.75
op Depreciation rate of the property-rights capital 0.1
oK Depreciation rate of physical capital 0.1
« Productivity of physical capital 0.4
B Productivity of property-right capital 0.3
v Price of property-rights investments 2
A Exogenous level of total factor productivity 0.3
FIG. 1. The steady state of physical capital K
O o o o okt o om  om  om  om s k
The optimal paths for the four endogenous variables are:
C*
*
= | P | + ariViemt + agVael2t + azVielst + ayVyets?, (31)

C

p =

K K*
P
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where the eigenvalues and corresponding eigenvectors of (26) are:

p11 = —1.2507, piz = —0.0300, p13 = —0.0800, pg = 1.3007,

—0.0092 —0.1284 —0.0540 0.0084
—0.4566 —0.0264 0.0629 0.5264
Vi=| 07963 2= |—0.9165| V= | 0.9333 | V4= | —0.7626
0.3968 —0.3778 0.3494 0.3758

Since the number of eigenvalues with a modulus greater than one is two,
which is exactly equal to the number of control variables in the four-
dimensional dynamical system, the system satisfies the Blanchard-Kahn
(B-K) conditions. This indicates that the system has a unique stable solu-
tion under these parameters. However, because one eigenvalue, ugy > 0, it
proves that the dynamical system is not stable.

3.4.2.  Simulation results and dynamic implications

In this section, we will explore the impact of different exogenous variables
on the four endogenous variables through a comparative dynamic analysis
of the steady-state equations. This analysis will illustrate how economic
and institutional variables dynamically influence each other over time.

PROPOSITION 1. When the preferences towards investing in property
rights, 0, and accumulating property-rights capital, k, are strong (weak),
the equilibrium levels of property-rights investments, property-rights capital,
physical capital, and consumption in the long run are elevated (depressed).

This implies that when there is a high preference for property-rights
investment, individuals and institutions allocate more resources towards
acquiring and protecting property rights, leading to increased levels of
property-rights capital. Consequently, higher property-rights capital fos-
ters greater confidence in property ownership, incentivizing investments in
physical capital such as machinery, infrastructure, and technology, which
are essential for economic production. As a result, higher levels of physical
capital accumulation contribute to higher overall consumption levels, as the
economy becomes more productive and efficient, translating into increased
goods and services available for consumption. Conversely, when there is a
low preference for property-rights investment, the levels of property rights
investments, property-rights capital, physical capital, and consumption in
the long run are diminished. In this scenario, reduced investments in prop-
erty rights lead to lower levels of property-rights capital, which can under-
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mine confidence in property ownership and deter investments in physical
capital. Consequently, lower levels of physical capital accumulation re-
sult in decreased economic productivity and efficiency, leading to reduced
levels of consumption as there are fewer goods and services available for
consumption.

Of course, different countries under varying political regimes can exhibit
distinct preferences or priorities regarding property-rights investments and
the accumulation of property-rights capital. These preferences are shaped
by a range of factors including historical, cultural, economic, and insti-
tutional contexts. In democratic countries with strong rule of law and
institutions that protect property rights, there tends to be a higher prefer-
ence for property-rights investments. Citizens and businesses feel confident
in their ability to own and protect property, leading to a greater willingness
to invest in acquiring and safeguarding property rights. This fosters the
accumulation of property-rights capital over time, contributing to economic
stability, growth, and prosperity. Conversely, in authoritarian regimes or
countries with weak rule of law, property rights may be less secure, and
there may be less incentive to invest in property rights. In such contexts,
the government may have greater control over property rights, leading to
lower levels of property-rights capital accumulation. Additionally, political
instability, corruption, and lack of legal protections can deter individuals
and businesses from making significant investments in property rights.

Moreover, cultural and historical factors can influence preferences for
property-rights investments. In some societies, there may be a strong tra-
dition of property ownership and protection, leading to a higher prefer-
ence for property-rights investments. In others, communal or collective
ownership norms may prevail, resulting in a lower emphasis on individual
property rights.

Overall, the preferences for property-rights investments and property-
rights capital can vary widely across different countries and political regimes,
reflecting the complex interplay of political, economic, social, and cultural
factors that shape attitudes towards property rights and ownership.

Proposition one is proved in Figures 2 and 3. Let the preference values
for property-rights investment increase from 0.3 to 1.0. Then, the simula-
tion results indicate that the quantities of ordinary consumption, physical
capital, and accumulation of property-rights capital all increase, as shown
in Figure 2.

When the preference values for property-rights capital increase from 0.3
and 1.5, the simulation results demonstrate an increase in the quantities
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FIG. 2. The impact of 6 (preferences for investments on property-rights capital) on

four endogenous variables
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of ordinary consumption, physical capital, and accumulation of property-
rights capital, as depicted in Figure 3.

ProproSITION 2. When v, the cost of new investments on property-rights
capital formation, is rising, the long-run property-rights investment, property-
rights capital, physical capital, consumption all decrease as shown in Figure

4.

The reason is obvious: As the expenses associated with new investments
in property-rights capital formation have surged globally, there is a no-
ticeable decline in people’s willingness to amass additional property-rights
capital. This reluctance has cascading effects, resulting in reduced lev-
els of physical capital accumulation, decreased consumption, and slower
economic growth and development in many nations. The rising costs as-
sociated with acquiring and protecting property rights act as a deterrent,
discouraging individuals and businesses from making substantial invest-
ments in this crucial aspect of economic infrastructure. Consequently, the
diminished accumulation of property-rights capital undermines the foun-
dation for robust economic activity, as secure property rights are funda-
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FIG. 3. The impact of x (preferences for property-rights capital) on four endogenous
variables
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mental for fostering investment, entrepreneurship, and innovation. With
fewer resources allocated towards property-rights capital formation, the
overall pool of available capital for investment and productive activities
shrinks, stifling economic expansion and progress. This trend underscores
the critical importance of addressing the escalating costs associated with
property-rights capital formation to stimulate sustained economic growth
and development on a global scale.

Many examples around the globe have illustrate the high costs and prices
for the formation and accumulation of property-rights capital. Hernando de
Soto’s (1998, 2000) seminal work addresses the critical issue of the lack of
private property-rights capital and its investment in Latin America, stress-
ing its profound implications for economic development and the rule of
law in the region. He emphasizes how the absence of clear property rights
frameworks raises the price and cost of new property-rights investment, hin-
dering entrepreneurship, physical investment, and economic growth across
Latin America. Without secure property rights, individuals and businesses
face barriers to accessing credit, formal markets, and legal protections, im-
peding their ability to build wealth and fully participate in the economy.
De Soto argues that the lack of property rights enforcement contributes
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FIG. 4. The impact of v (Price of property-rights investments) on four endogenous
variables
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to widespread informality and extralegal activities, exacerbating social in-
equalities and undermining the rule of law. By advocating for the formal-
ization of property rights and the establishment of robust legal frameworks,
de Soto asserts that Latin American countries can unlock vast economic po-
tential, empower marginalized communities, and foster greater social and
political stability. His insights have influenced policymakers, economists,
and development practitioners, shaping discussions and initiatives aimed
at addressing economic informality and promoting inclusive growth in the
region. Additionally, De Soto’s ideas underscore the intertwined nature
of law and private property rights, highlighting how unrecorded economic
activities hinder entrepreneurs’ access to credit and legal remedies, lead-
ing to the emergence of parallel economies. He argues for legal reforms to
simplify regulations, enhance legal frameworks, and promote inclusive sys-
tems, emphasizing the importance of secure and enforceable property rights
for economic development. Through empirical research and case studies,
De Soto illustrates how legal reforms and property rights recognition can
spur economic growth, alleviate poverty, and enhance social inclusivity in
developing nations.
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In Russia, the costs and prices associated with new investments in healthy
property-rights capital are notably high, presenting significant challenges
for individuals, businesses, and investors. This situation arises due to sev-
eral interconnected factors within the country’s legal, political, and eco-
nomic landscape.Firstly, Russia has faced persistent issues related to cor-
ruption and bureaucratic inefficiencies, which can greatly inflate the costs
of navigating the legal system and obtaining necessary permits or approvals
for property-related transactions. Corruption within government institu-
tions and law enforcement agencies can lead to extortion, bribery demands,
and other illicit practices, adding layers of expense and complexity to prop-
erty rights acquisition and protection.Secondly, the lack of transparency
and consistency in Russia’s legal system poses considerable risks for prop-
erty investors. Ambiguous or inconsistently applied property laws, coupled
with a judiciary that may lack independence or impartiality, can lead to
protracted legal disputes and uncertainties surrounding property rights. As
a result, investors may incur substantial costs related to legal fees, litiga-
tion, and compliance with varying regulations across different regions or
jurisdictions within Russia.Furthermore, the broader economic and geopo-
litical context in Russia can contribute to elevated costs for property-rights
investments. Economic volatility, currency fluctuations, and geopolitical
tensions can increase risk perceptions among investors, leading to higher
demands for returns and greater caution in committing capital to property-
related ventures. Additionally, factors such as fluctuating energy prices,
sanctions, and geopolitical instability can impact market conditions and
investor confidence, further complicating the calculus for property-rights
investments.

Thus, the combination of corruption, legal ambiguities, economic volatil-
ity, and geopolitical uncertainties in Russia contributes to an environment
where the costs and prices for new investments in property-rights capi-
tal are disproportionately high. Addressing these challenges would require
comprehensive reforms aimed at improving governance, enhancing legal
clarity and enforcement, and fostering a more predictable and conducive
investment climate for property rights in Russia.

In China, the dynamics surrounding property protection and the accumu-
lation of property-rights capital are deeply intertwined with the influence
of crony capitalism and the centrality of political power in safeguarding pri-
vate assets. Within this context, political connections and affiliations often
play a decisive role in determining the security and longevity of property
rights, overshadowing other factors such as legal frameworks or contractual
agreements.Crony capitalists, who have cultivated close ties with govern-
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ment officials or members of the ruling party, enjoy a privileged position
in China’s economic landscape. These individuals or entities leverage their
political connections to secure preferential treatment, regulatory exemp-
tions, and protection from state interference in their business operations.
As a result, their assets, including private property, are shielded from ar-
bitrary confiscation or expropriation by the state.Conversely, those with-
out strong political connections or influence face heightened vulnerability
regarding property protection. Without the backing of political power,
private individuals, businesses, or investors may find themselves exposed
to various risks, including regulatory crackdowns, legal disputes, or even
outright confiscation of their assets by state authorities. This disparity
in property protection based on political affiliation creates an environment
where access to political power becomes paramount for safeguarding private
capital. The consequence of this dynamic is a high price for private property
protection in China, which severely limits the formation of property-rights
capital. Individuals or entities seeking to secure their property rights must
invest significant resources in cultivating political connections, lobbying of-
ficials, or engaging in patronage networks to ensure the safety and stability
of their assets. This diversion of resources and attention towards political
maneuvering detracts from productive economic activities and undermines
the development of a robust property-rights regime based on legal clarity,
transparency, and impartial enforcement.

Overall, the prevalence of crony capitalism and the prioritization of po-
litical power as the primary determinant of property protection in China
create barriers to the formation of property-rights capital. Addressing these
challenges would require reforms aimed at promoting institutional trans-
parency, strengthening the rule of law, and reducing the influence of po-
litical patronage networks in determining property rights outcomes. By
fostering a more equitable and predictable environment for property pro-
tection, China could unlock greater potential for property-rights capital
formation and stimulate long-term economic growth and development.

PRroOPOSITION 3. An increase in the depreciation rate of property-rights
capital, dp, reduces the long-run property-rights investments, the accumu-
lation of property-rights capital, physical capital, and consumption as illus-
trated in Figure 5.

The high depreciation rates of property-rights capital, §p, indicate the
lack of secure property rights in developed countries, despite their advanced
legal systems, can be attributed to several factors. Firstly, the complexity
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FIG. 5. The impact of §p(Depreciation rate of property right) on four endogenous
variables
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of legal systems in these countries, characterized by numerous regulations
and bureaucratic procedures, often leads to delays and uncertainties in
property-related matters, thereby undermining the perception of security
among property owners. Additionally, eminent domain abuse presents a
significant challenge, as governments may misuse their power to expropri-
ate property without fair compensation or for purposes not genuinely in the
public interest, further eroding trust in property rights protection. More-
over, inefficient legal processes, including land registration, title transfers,
and dispute resolution, contribute to the problem by creating lengthy and
cumbersome procedures that deter individuals from asserting their property
rights effectively. Furthermore, underlying inequalities and power dynam-
ics within society can exacerbate property rights insecurity, as wealthier
and more influential individuals or corporations may exploit legal loop-
holes or wield political influence to circumvent protections, disadvantaging
weaker members of society. Weak enforcement mechanisms, resource con-
straints, corruption, and policy and regulatory uncertainty further com-
pound the challenges, diminishing the effectiveness of property rights pro-
tections. Addressing these issues necessitates comprehensive reforms aimed
at streamlining legal processes, enhancing enforcement mechanisms, pro-
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moting transparency and accountability, and fostering inclusive governance
to strengthen property rights protections and create a more conducive envi-
ronment for investment, economic growth, and social stability in developed
countries.

In developing countries, the insecurity of property rights or high deprecia-
tion rates of property-rights capital poses significant challenges, stemming
from a nexus of interconnected factors. Weak legal systems, character-
ized by corruption, inefficiency, and inadequate enforcement capacity, leave
property owners vulnerable to exploitation and expropriation, undermin-
ing the rule of law and exacerbating insecurity. Informal land tenure sys-
tems prevalent in many developing nations lack legal protections, exposing
occupants to eviction or displacement without recourse to legal remedies.
Limited access to formal land titling systems deprives individuals and com-
munities of legal recognition and protection of their land rights, hindering
ownership validation, credit access, and dispute resolution. Government
expropriation practices, often arbitrary and lacking in due process, further
compound issues, particularly when coupled with corruption within govern-
ment institutions, enabling officials to exploit their power for personal gain.
Socioeconomic disparities and systemic discrimination perpetuate unequal
access to land and property rights, marginalizing vulnerable populations
such as indigenous peoples, women, and marginalized communities. The
lack of political will to address property rights issues hampers progress,
as political elites may prioritize self-interest over broader societal needs,
perpetuating conditions of insecurity and inequality. Conflict-affected re-
gions and areas with weak governance structures face heightened property
rights violations and land disputes, as armed conflict, political instabil-
ity, and weak state institutions undermine protections and exacerbate ten-
sions. Comprehensive reforms are essential to address these challenges,
encompassing strengthened legal frameworks, enhanced transparency and
accountability, expanded access to formal land titling systems, empower-
ment of marginalized groups, and promotion of inclusive governance. By
bolstering property rights protections, developing countries can unlock eco-
nomic potential, foster social stability, and advance sustainable develop-
ment goals.

Property rights are often insecure in authoritarian and totalitarian coun-
tries due to a confluence of critical factors. Centralized control, typical
of such regimes, concentrates power within a small ruling elite or a sin-
gle party, enabling broad state authority to expropriate property with-
out due process or compensation, thereby undermining ownership security
for individuals and businesses. Additionally, the absence of the rule of
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law exacerbates this insecurity, as legal systems prioritize state interests
over individual rights, leading to arbitrary, inconsistent, and manipulable
frameworks that breed uncertainty. Political repression tactics, including
censorship and intimidation, are employed to suppress dissent and maintain
control, with property rights violations often used as tools of punishment,
asset seizure from political opponents, or consolidation of wealth among
ruling elites. Rampant corruption and cronyism further corrode property
rights, as state officials exploit their positions for personal gain through
bribery and nepotism, privileging well-connected entities at the expense of
the populace. Judicial systems, lacking independence and subject to polit-
ical interference, fail to provide impartial recourse, undermining confidence
in property rights protections. Moreover, state ownership and intervention
in key economic sectors stifle private investment and entrepreneurship, per-
petuating cycles of poverty and inequality amid a climate of fear regarding
property seizure and confiscation by the state. Addressing this pervasive in-
security necessitates foundational reforms to fortify the rule of law, enhance
transparency, safeguard judicial independence, and empower civil society.
Without robust property rights protections, individuals and communities
remain vulnerable to state exploitation, impeding social advancement and
economic prosperity.

PROPOSITION 4. An increase in the depreciation rate of physical capital,
Ok, reduces the long-run property-rights investments, the accumulation of
property-rights capital, physical capital, and consumption as illustrated in
Figure 6.

A rise in the depreciation rate of physical capital, denoted as Jdx, di-
minishes long-term investments in property rights, property-rights capital,
physical capital, and consumption. Essentially, when physical capital be-
comes obsolete and depreciates quickly, a larger portion of output is allo-
cated to replacing physical capital, leaving fewer resources for consump-
tion and investments in both physical and property-rights capital. Con-
sequently, the economy experiences a decrease in long-term consumption,
physical capital accumulation, and the stock of property-rights capital.
This serves as a straightforward illustration of how changes in economic
factors impact institutional variables like property-rights capital.

PROPOSITION 5.  An increase in total factor productivity, A, leads to
higher long-run property-rights investments, the accumulation of property-
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FIG. 6. The impact of i (Depreciation rate of physical capital) on four endogenous
variables
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rights capital, physical capital, and consumption as illustrated in Figure
7.

An uptick in total factor productivity, A, results in higher overall out-
put, providing additional resources for consumption and investments in
both physical capital and property-rights capital. Consequently, in the long
term, the economy experiences increased accumulation of property-rights
capital and physical capital. In essence, an increase in total factor produc-
tivity leads to greater institutional capital, including property rights, the
rule of law, and individual liberties, benefiting society as a whole.

PROPOSITION 6. An elevated subjective discount rate, p, leads to re-
duced long-term consumption, diminished long-term physical capital, and
decreased long-term property-rights capital as illustrated in Figure 8.

In essence, a higher subjective discount rate indicates a preference for
immediate gratification over long-term gains, reflecting a myopic outlook.
Consequently, individuals tend to prioritize present consumption over fu-
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FIG. 7. The impact of A (Total factor productivity) on four endogenous variables
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ture investments in both physical capital and property-rights capital. This
behavior results in a reduction in property rights protection, weakened ad-
herence to the rule of law, and diminished liberties over time. This pattern
aligns with a common psychological tendency where individuals prioritize
immediate rewards over delayed benefits, neglecting the importance of long-
term stability and prosperity.

Propositions one to six have demonstrated the intricate relationship
between changes in economic variables and their impact on institutional
capital, particularly property-rights capital. They also emphasize how
property-rights capital, along with other institutional variables, influences
economic variables, highlighting the interconnectedness and endogenous
determination between institutions and economic performance. This un-
derscores the dynamic nature of the relationship, wherein shifts in eco-
nomic conditions can shape institutional frameworks, which in turn shape
economic outcomes. KEssentially, these propositions highlight the mutual
influence and feedback loop between institutions and economic variables,
emphasizing the importance of understanding and analyzing this interplay
for a comprehensive understanding of economic dynamics and performance.
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FIG. 8. The impact of p on four endogenous variables
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4. CONCLUSION

The paper explores the complex interplay between economic variables
and institutional capital, with a specific focus on property-rights capital.
It emphasizes the necessity of integrating the accumulation of property-
rights capital and physical capital within a dynamic framework to fully
grasp their interaction. The study reveals that property-rights capital,
serving as institutional capital, is deeply interconnected with the accu-
mulation of physical capital, economic growth, and development. Notably,
when the cost of new investments in property-rights capital formation rises,
it results in decreased long-run property-rights investment, property-rights
capital, physical capital, and consumption. Similarly, an increase in the
depreciation rate of property-rights capital leads to reductions in long-run
property-rights investments, the accumulation of property-rights capital,
physical capital, and consumption. Conversely, an increase in the total
factor productivity is associated with higher long-run property-rights in-
vestments, accumulation of property-rights capital, physical capital, and
consumption.

Despite the common perception that property rights should be inher-
ently robust and aligned with principles of human nature and justice, we
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present a contrasting view by highlighting the fragility of private property-
rights capital across human history and countries worldwide. Factors such
as the rising costs of strengthening property rights, insecurity of property
rights, and high depreciation rates of property-rights capital contribute to
this fragility. Many nations suffer from a lack of rule of law, violent seizures
of private properties, and bureaucratic hurdles in legalizing private owner-
ship, as identified by de Soto (1998, 2000). The absence of secure property
rights creates barriers for individuals and businesses, hindering their access
to credit, formal markets, and legal protections, thereby impeding wealth
accumulation and economic participation. De Soto argues that weak prop-
erty rights enforcement fuels informality and extralegal activities, exacer-
bating social inequalities and undermining the rule of law. He advocates
for formalizing property rights and establishing robust legal frameworks to
unlock economic potential, empower marginalized communities, and foster
stability.

At the same time, in Russia, high costs and prices associated with invest-
ments in property-rights capital pose significant challenges due to corrup-
tion, bureaucratic inefficiencies, legal ambiguities, and economic volatility.
Corruption within government institutions inflates costs, while inconsis-
tent application of property laws and lack of judicial independence lead to
legal uncertainties and disputes. Economic and geopolitical factors, such
as volatility and sanctions, further complicate property-rights investments.
In China, property protection is intertwined with crony capitalism and po-
litical power, where political connections determine the security of private
assets. Crony capitalists with government ties receive preferential treat-
ment, while others face vulnerability. This dynamic creates a high price
for property protection, limiting property-rights capital formation. This
reality underscores the fragility of property rights, necessitating constant
defense and courageous advocacy to uphold them effectively.

In concluding this paper, it is imperative to emphasize the intricate in-
terplay between property-rights capital and its correlation with physical
capital, production, and consumption. Serving as the cornerstone of a
thriving market economy, property-rights capital is intricately linked with
the rule of law and individual liberties. This legal framework guarantees
secure ownership of assets, ensures individuals receive the fruits of their
labor, and facilitates free market choices, thereby incentivizing utility and
profit maximization. Without such safeguards, individuals confront signif-
icant uncertainty, as their possessions, investments, and personal security
become vulnerable to external threats like arbitrary seizures or govern-
mental expropriation. Additionally, the absence of robust property rights
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undermines trust in the economic system, hampering entrepreneurship, in-
novation, and sustained investment. Emphasizing the concept of sponta-
neous order underscores the organic emergence of property-rights capital
within a society governed by the rule of law, enabling individuals to engage
in economi ¢ endeavors confidently, assured that their rights are protected
and their contributions duly acknowledged.
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