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A cadastral system is the combination of land tenure records and defined property 

parcels.  The Property Registry is responsible for maintaining the tenure records in 

Puerto Rico.  Meanwhile, the Municipal Revenues Collection Center (CRIM) is 

responsible for the spatial definition of the property parcels, the collection of all 

municipal property taxes and the maintenance of the cadastre.  Both offices hold and 

manage the fundamental information for a cadastral system that strengthens the 

economical base development of a country.  Unfortunately, these offices do not interact 

with each other, unless the user decides otherwise. 

Both offices have engaged in modernization processes in the last decade but 

totally independently of each other. Eminent changes have impacted the registration 

process as part of the modernization process. Computerization has been one of the 

most important aspects of the modernization process. Therefore the main hypothesis for 

this research is: “Efficiency and effectiveness is achieved in the Property Registry and 

the Municipal Revenues Collection Center after the modernization process”.  A 

secondary hypothesis looks to prove that: “A synchronization procedure provides 
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efficiency and effectiveness to the linkage between the Property Registry and the 

Municipal Revenues Collection Center (CRIM) in the municipality of Carolina in the 

Commonwealth of Puerto Rico”.  

The methodology design relies on multiple sources of evidence.  The sources of 

evidence used for this case study include data from state archives, historical records, 

periodical publications of data, governmental transitional reports, personal interviews, 

answered questionnaire and personal observations.  The design of this case study 

follows exploratory, explanatory and descriptive (Yin, 1993) and intrinsic and collective 

guidance (Stake, 1995).  The different types of information and methods to gather it 

provides a variety of issues to be addressed.  Explicit attention is given to the collection 

of data to provide alternatives to the synchronization of the missing connection. 

The research contributes to the field of cadastral information systems with specific 

reference to Puerto Rico.  New strategies and procedures are recommended to 

influence current practices as well as common policy issues and prevailing legislation. 
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CHAPTER 1 
INTRODUCTION 

A cadastral system is the combination of land tenure records and defined land 

parcels.  The government of the Commonwealth of Puerto Rico made the Property 

Registry responsible for maintaining the tenure records.  Meanwhile the Municipal 

Revenues Collection Center (CRIM) is responsible for the definition of the land parcels 

and the collection of all municipal property taxes.  The division of Digital Cadastre of the 

Municipal Revenues Collection Center (CRIM) is responsible to update and maintain the 

cadastre.  Both offices hold and manage the fundamental information for a cadastral 

system that strengthens the economical development of a country. 

The Property Registry’s transactions are based on legal descriptions, whereas, the 

Municipal Revenues Collection Center’s (CRIM) transactions are based on spatial 

descriptions.  Currently both offices are going through independent transformation 

processes.  The Property Registry has finished a digitalization process (known as 

mechanization process) of the documents’ dispatch where the properties are recorded 

in a digital book instead of a hardcopy book.  The Municipal Revenues Collection 

Center’s (CRIM) has updated the base maps with the conversion of old ones and 

revised them with orthophotography. 

The Property Registry and the Municipal Revenues Collection Center’s (CRIM) are 

independent agencies with different regulations, objectives, definitions, operational 

techniques and final products.  Although there are different characteristics that appear 

in each office as well as different historical origins and determined elements, the most 

important factor that joins them is the property parcel.  The property parcel is the 

common factor of the Property Registry and the Municipal Revenues Collection Center 
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(CRIM), which turns all the informative and production activity on in both offices.  

Unfortunately, both offices do not interact with each other, unless the user of the 

services provided by this agencies decides otherwise.  

 This dissertation proposes to link the land tenure records (legal definition) with 

the spatial definition.  Since the property parcel is the essential motivation, the Property 

Registry and the Municipal Revenues Collection Center (CRIM) for the municipality of 

Carolina will be synchronized with one another.  Both offices will not need to fuse or 

change government agency organizations, but they need to coordinate.  Finding the 

linkage does not have to create discrepancies against the regulations, although it does 

preserve the purposes.  Linking information allows managing graphic information 

(cadastre) harmonization with the alphanumeric registry information (Property Registry).  

The digital cadastre needs to complement legal descriptions and the Property Registry 

needs to relate the graphical information.  

The Cadastre and Property Registry 

When dealing with property laws, there is a necessity to maintain an updated 

cartographic property registry (Barnes, 2003, Barnes, Stanfield and Barthel, 2000, 

Burns, 2007, Williamson, 2001).  In the late nineties, a particular renovation process 

began to modernize the fiscal cadastre system (spatial definition) of Puerto Rico.  The 

Municipal Revenues Collection Center (CRIM) recognized the need to develop a 

complete, geo-referenced digital cadastral map of the Commonwealth of Puerto Rico, 

including the municipality islands of Vieques and Culebra.  The mapping component of 

the project needed to meet a high level of quality.  The requirements were for Municipal 

Revenues Collection Center (CRIM) to license the resulting vector land base, ortho-

imagery and parcels to other constituents on the island, which were mostly 
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governmental agencies. The mapping required an evaluation of the existing geodetic 

network including the placement of second order control monuments in each 

municipality.  The Island's density required a complete coverage of high-level flight lines 

and low-level flight lines in urban areas.  The amount of planimetric detail required by 

the specifications, in order to ensure proper registration of the parcels, was then very 

refined.  

Municipal Revenues Collection Center (CRIM) decided to undertake a multi-

cadastre modernization program that intended to cover very broad areas, which 

included a land information management system (Figure 1-1).  Ambitions were great, 

however resources were scarce. An extreme and accurate up-to-date land base for the 

island was planned to be created.  Unfortunately the original process never ended, 

therefore resulting in a new approach being the construction of a digital cadastre. 

 
 
Figure 1-1.  Land information management system (LIMS) principal components. 

(Municipal Revenues Collection Center (CRIM)) 
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The original contractors and CRIM settled legal agreements to deliver the original 

products such as photo flights, planimetry, orthophotos and cadastral conversion.  The 

digital cadastre of Puerto Rico developed internet/intranet applications to provide 

interactive cadastral maps to the municipalities, the main constituents of governmental 

agencies and Municipal Revenues Collection Center (CRIM) regional offices. 

Professionals in the banking sector also performed some license agreements with 

CRIM, among the original agreements that existed previously with certain governmental 

agencies.  

The digital cadastre implementation has added thousands of parcels to the 

inventory of the cadastre map.  The added parcels represent an increase in the 

municipality revenues collected.  The improvements are prominent despite an ongoing 

backlog of 30, 000 service applications.  Unfortunately, the Property Registry has never 

been considered for a license agreement and will never be considered in the future due 

to the archaic system, which constitutes the Property Registry.  

Scope of Work 

This dissertation investigates the effect of digitalization (mechanization process) in 

the Property Registry and the creation of the digital cadastre in the Municipal Revenues 

Collection Center (CRIM) in Puerto Rico.  Emphasis is placed on past and current 

practices, regulations that define the data processing, data management, data storage 

procedures and their performance as far as being effective and efficient. There is not 

much thought given to land policies, although land administration actions are studied 

more closely to define aspects of independency of bureaucracy, influences of the 

political party in government as well as the centralization and decentralization of 

services.  The movements towards the Evolutionary Theory of Land Rights are 
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commonly known as the ETLR (Figure 1-2).  This theory understands land registry as 

the backbone in land markets because of the functions that serve by selling, buying, 

mortgaging, inheriting and leasing in the economy of a country. 

 

Figure 1-2.  Schematic for the evolutionary theory of land rights. (Barnes and Griffin- 
Charles, 2005, adapted from Feder, 1996) 

This research focuses on different strategies to incorporate the tenure land 

records with the spatial definition of the property parcel.  The nature of an institutional 

and technical linkage between the Property Registry and the Municipal Revenues 

Collection Center (CRIM) provides efficiency to both systems (legal and fiscal). 
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Evidently, for the purpose of this dissertation, the study needs to be limited because of 

the sensibility of some of the information of the property parcels.  Although the 

registration processes provide security because of the publicity of all property 

transactions, the information is sensitive until it is public.  

The drive for this dissertation comes from an aspiration to understand existing 

legal and fiscal practices towards the property parcel that define the cadastre of Puerto 

Rico.  There is also a great desire of providing an alternative to improving current 

practices which are not promoting the country’s economy.  Even though land policy 

reforms are completely necessary, new regulations to modify data processing, data 

management and data storage and the implementation of those regulations provide an 

essential benefit to the system.  There are many questions that need to be answered, 

such as the following.  How can these regulations be modified to make the system more 

efficient and effective without transforming the system in such a way that new land 

policies have to create?  What type of modification is necessary to maintain the 

functionality of the system by acquiring integrated data?  How can the integration of 

property information be obtained without sacrificing the independency of the offices? 

The implementation of new regulations tends to commonly be easier than the 

enforcement of land policy reforms.  Also, the enforcement of law takes time to start an 

efficient practice of that implementation.  Therefore this research aims to resolve the 

current practices in Puerto Rico while providing an alternative to maintaining proper 

identity of the offices involved (the Property Registry and the Municipal Revenues 

Collection Center (CRIM)) by linking cadastral data. 
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Methodology 

The essence and functionality of a cadastral information system is based on the 

property parcel, the property records and the choices made through land administration. 

The different strategies to incorporate the tenure land records with the spatial definition 

of the property parcel are studied in this research.  Problems, concerns and situations 

are detected along all the regional offices. Improvements to current practices are based 

on the research background and theoretical analysis of Puerto Rico’s situation.  An 

application created in this study serves as an improvement to current situations and to 

provide institutional and technical linkages between the Property Registry and the 

Municipal Revenues Collection Center (CRIM).  For the purpose of this dissertation, the 

study needs to be limited because of the sensitivity of some of the information of the 

property parcels.  Although the registration processes provide security because of the 

publicity of all property transactions, the information is not insensitive until it is public.  

The nature of the application is handled very carefully without interrupting the current 

practices of the Property Registry and the Municipal Revenues Collection Center 

(CRIM). 

Most of the fieldwork consisted of information gathering through observations and 

a structured questionnaire (Appendix A).  The selected offices (commonly known as 

regions in the agencies involved in this dissertation) had common municipality 

boundaries in the Property Registry and the Municipal Revenues Collection Center 

(CRIM).  Those offices were selected throughout Puerto Rico.  The selected offices in 

the Property Registry are Aguadilla, Arecibo II, Bayamón II, Carolina II, Mayagüez, 

Ponce and San Juan IV.  In the Municipal Revenues Collection Center (CRIM) the 
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offices selected are Aguadilla, Arecibo, Bayamón, Carolina, Mayagüez, Ponce and Río 

Piedras.  

The gathering of information provided a detailed concept note which was very 

effective as a starting point.  The concept note provided a comprehensive rationale, 

context and advice to select the regional information.  Other information gathered to 

support the modernization processes includes data from the Property Registry of Puerto 

Rico, the Municipal Revenues Collection Center (CRIM), the Department of Justice of 

Puerto Rico, the Professional College of Engineers and Surveyors of Puerto Rico, the 

Inter-American Development Bank (IDB), United States Census Bureau and the World 

Bank. 

Methodology Justification 

This research requires an in-depth and specified methodology to analyze critical 

factors of the cadastral system of Puerto Rico.  Researchers have identified case 

studies as the most appropriate tool to understand social phenomena (Yin, 1994) and 

have been implemented successfully by others (Levy, 1988 and Macedo, 2000).  Some 

specific types of case studies include: exploratory, explanatory and descriptive (Yin, 

1993), as well as intrinsic, instrumental and collective (Stake, 1995).  The design of this 

case study follows intrinsic and collective guidance.  This dissertation has a special 

interest in the cadastral system of Puerto Rico and the research shows literature 

reviews of other worldwide cadastral systems. 

Qualitative and quantitative methods are used to analyze the current situations of 

the Property Registry of Puerto Rico, the Municipal Revenues Collection Center (CRIM) 

and propose solving processes.  The methodology will follow a single case study model 

(Yin, 1994) which has the following stages:  
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1. Design the case study (an approach for a cadastral records synchronization to 
define the linkage between the Property Registry and the Digital Cadastre System 
for the Commonwealth of Puerto Rico).  

2. Conduct the case study (gathering of information of current practices).  

3. Analyze the case study evidence (new strategies and new regulations to modify data 
processing, data management and data storage and the implementation of a 
synchronization application).  

4. Develop the conclusions (recommendations and implications based on findings and 
results of the design application). 

The sources of evidence used for this case study include data from state archives, 

historical records, periodical publications of data, governmental transitional reports, 

personal interviews, answered questionnaire and personal observations.  The different 

types of information and methods to gather it provides a variety of issues to be 

addressed.  Data from state archives provide evidence of past practices in the macro-

level of the case study in this dissertation as well as in other studied cases.  Historical 

records, periodical publications of data and governmental transitional reports provide 

trends to current practices.  Personal interviews allow collecting qualitative information, 

thus necessary and pin point specific areas of special concern and urgent attention.  

Answered questionnaires gather objective and essential evidence as well.  Personal 

observations detect little details to understand the significance of engaging practices. 

Explicit attention is given to the collection of data to provide alternatives to the 

synchronization of the linkage. 

Research Relevance 

In an attempt to address land related problems, many developing countries have 

embarked on projects to develop systems that record land interests and provide land 

information for more effective management and administration of land (Barnes, 2002, 



 

 23 

Barnes, Stanfield and Barthel, 2000, Derby, 1998 and Williamson, 2008).  Developing 

agencies such as World Bank (WB), United States Agency for International 

Development (USAID) and Inter-American Development Bank (IDB) have assisted with 

most of the developing systems.  These systems are often called multipurpose 

cadastral systems, land information management systems, land registration systems 

and titling systems.  The most important fact to recognize is that all are defined as 

cadastral systems.  

The definition of a cadastral system might differ from country to country due to 

cultural aspects and property laws. For some countries it might be the fiscal cadastre 

and for others it might be a hybrid system with the property registration.  Most 

commonly a proper cadastral system refers to the fiscal part. Although a proper 

cadastral system should be the combination of the legal (property registry in most 

countries) and the fiscal system.  It is common to find both offices separated, as the two 

are based in the same basic unit known as the property parcel. 

The property registration is concerned with the formalization of property 

transactions.  The process requires the submission of conveyance documents to a 

property office.  These documents respond to who holds the rights of the land, what is 

the nature of those rights as well as how and when those rights were acquired.  The 

Property Registry is responsible for all written transactions that affect rights to the 

property parcel once it has been titled.  The registration process provides additional 

security to the parties involved in the transactions.  Once the property parcel is 

registered, those documents are regarded as the only evidence of property rights known 

as the prima facie evidence or as a link to prove title.  
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The government of the Commonwealth of Puerto Rico decided that the cadastre 

has to be performed by the Municipal Revenues Collection Center (CRIM) without 

considering the documents legally recognized by the Property Registry.  However, the 

Property Registry office performs the registration process without considering adjacent 

properties and common boundary lines.  The legal definition does not tie into the state 

spatial definition.  And most worrying is the linkage necessary for synchronization 

between the tenure system (Property Registry) and the fiscal cadastre in Puerto Rico.  

However, in Latin American countries the institutional and technical linkage between the 

registry and the cadastre are either non-existent or barely operational (Barnes, 1994). 

The Property Registry office plays an important role in the economy.  A well-

developed cadastre with a legal base and advanced technology based on accurate 

cartography aid the government in identifying its properties, resources, uses and rights 

of way.  The registration serves the citizens and private institutions by guaranteeing 

property rights.  It facilitates the buying and selling of properties and associated banking 

transactions.  The development of an efficient property registration system is essential 

for a well-functioning and transparent property market (Dent and Zlatina, 2001).  Even 

though the property registries were first developed to help raise tax revenue (Doing 

Business, 2008), today it is still an indicator to analyze their relationship with economic 

outcomes. 

The relevance of this research in the scientific community is denoted by the 

absence of research in the Caribbean region.  This research makes an initial 

contribution to the field of cadastral information systems with specific reference to the 

Commonwealth of Puerto Rico.  It does so by conducting an extensive study in the 
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cadastral data capture, land registration systems, records keeping, maintenance, 

accessibility and sharing of land records in Puerto Rico.  Administrative, organizational, 

cultural and technical problems associated with current regulations, practices, 

environments and procedures are identified by addressing a common problem in 

developing countries with no exception to Puerto Rico 

The non-efficient and non-effective legal system and fiscal system of Puerto Rico 

present a challenge to decrease the great backlog of transactions accumulated 

throughout the last decade.  However Puerto Rico shows a similar pattern to developing 

countries.  The development of new strategies, new regulations and suggestions for 

land policies reforms are necessary to contribute and elaborate a comprehensive 

understanding of countries with legal, fiscal and social characteristics such as the case 

study of Puerto Rico. 

Research Objectives 

In an attempt to accommodate the Property Registry and the Municipal Revenues 

Collection Center (CRIM) to necessary updates, prevent some of current practices, 

distinguish possible ambiguities from recurring boundary problems and to make a 

stimulus for the current economic problems, this dissertation attempts to provide a link 

between the digital cadastral maps (CRIM) and the legal descriptions (Property 

Registry).  The ultimate objective of this research is to develop the linkage and 

synchronize both agencies in the municipality of Carolina in Puerto Rico.  It may acquire 

more effort, but the result will be a common language between offices.  Although 

boundary disputes occur where a full and efficient cadastral system exist, these 

disputes are infrequent as well as less costly and intense (Powell, 2005)  
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The evaluation of existing practices, regulations and policies that define the 

cadastral system of Puerto Rico provides adequate infrastructure to sustain 

recommendation of new regulations, strategies and improvements.  Although some of 

the problems and situation encountered in the Property Registry and Municipal 

Revenues Collection Center (CRIM) are appropriate in developing countries, the 

identification of them in Puerto Rico, foster an attempt to contribute in the cadastral 

information system field.  The outcome of this study should be a unique investigation 

benchmark for countries with similar conditions even though the legal system is peculiar 

for the Commonwealth of Puerto Rico due to the legal base in the Civil Code and the 

influence of the common law.  

In 2003, the government of the Commonwealth of Puerto Rico decided to 

undertake the digital cadastre.  The improved cadastre system contains information that 

may be used for fair property valuation, equitable tax assessment and for monitoring 

land-related transactions.  However, a cadastral system looks to complement the 

documentation of the legal ownership of the property parcel.  Therefore, the cadastral 

system will contain information used for faster property conveyance. The updated digital 

cadastre also needs to facilitate the registration process, to provide efficient data 

recording based on a spatial definition and somehow be to able to trace land transfers. 

 The objectives of this research are: 

1. To investigate existing processes and identify problematic areas in the cadastre 
system (Division of Digital Cadastre in the Municipal Revenues Collection Center 
(CRIM)). 

2. To investigate existing processes and identify problematic areas in the Property 
Registry. 

3. To review researches for other current projects in the cadastral information systems 
area with special attention to developing countries. 
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4. To review the literature on cadastral information systems area and legislation 
projects. 

5. To identify the linkage, for a suitable approach for recognition by the Property 
Registry of the spatial definition provided by the Division of Digital Cadastre in the 
Municipal Revenues Collection Center (CRIM). 

6. To develop a synchronization which will provide the spatial definition to the land 
registration system (Figure 1-3) in the municipality of Carolina.  

7. To design processing procedures to eliminate bottlenecks in the Property Registry. 

8. To develop an approach for promoting efficiency and effectiveness in the Property 
Registry. 

9. To develop strategies where property parcel updating processes are independent of 
a change in the government in power. 

10. To develop an acknowledgement of the Property Registry as an incentive of property 
registration. 

 

Figure 1-3.  Synchronization conceptual model to provide the spatial definition of the 
Municipal Revenues Collection Center (CRIM) to the Property Registry. 
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The accomplish those objectives the following research questions will be 

answered in this dissertation. 

1. Does computerization have an effect in the registration systems? 

2. Does computerization decrease the amount of personnel regularly in the systems? 

3. Does computerization decrease the cost of operation in the systems? 

4. Does computerization provide transparency to the registration processes? 

5. Does computerization make interagency sharing of information adequate? 

6. Does computerization increase revenues? 

7. Does computerization eliminate bottlenecks in the registration process? 

8. Does computerization decrease the time to register a property parcel? 

9. Does the computerization facilitate the sharing of data between agencies? 

10. What is the adequate unique identification for the property parcel to share 
information between agencies? 

Definitions 

This research has been conducted using the following definitions. 

Land is one of the most important assets to a country.  It is a factor of production 

made up of all natural occurring resources.  Although it is a concept conceived 

differently from the point of view of various disciplines, it is generally viewed as a 

commodity (Barthel, Barnes and Greening, 2005).  The Fifth Amendment of the United 

States Federal Constitution states that the law tends to view land as a commodity.  The 

Section 20 of the Article II of the Constitution of the Commonwealth of Puerto Rico 

guarantees “the right of everyone to enjoy a decent standard of living adequate for 

themselves and their family's health, welfare and especially to food, clothing, housing, 

medical care and necessary social services”.  
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Among the population land is viewed as homeland or homestead, where it 

represents the source of subsistence, survival and the territory for privacy, protection 

and defense.  Therefore land can be sold, transferred or given away to the owner’s 

heirs (Andrews, 1976).  Land is also a factor of production and wealth as well as a 

source of political power where access to other assets is limited (Brandão and Feder, 

1995). 

The real estate or real property is the name commonly given to the property 

parcel.  In the Municipal Revenues Collection Center the property parcel is referred as 

immovable property.  The immovable property encompasses land along with anything 

permanently attached to it, such as buildings or sometimes it is just a part of the 

building.  The immovable property must refer to one of the following major physical 

categories as property parcels. 

1. House - a single or multi-story unit. 

2. Apartment - an individual unit in a multi-unit building. 

3. Multi-family - a multi-story building, where each floor is a separate unit. 

4. Townhouse or rowhouse - a single or multi-story unit building that share walls and 
no intervening space. 

5. Condominium - a building similar to apartments with common grounds. 

6. Duplex - two units with a shared wall. 

The management of the use and development of the immovable property and land 

resources is known as land management. Principles, measurements and premises of 

land laws, land tenure, property rights and the registration and transactions of those 

property rights affects the management of land resources (Holstein, 1990). The 

procedures, regulations and legal framework defined by the land management provide 
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the mechanisms to the agencies responsible for enforcing rights over the property 

parcel. 

This research use information to collect organized data as a result of experiences, 

observations, experiments and measurements. The information collected for this 

research involves the relationships and transactions between the property parcels 

(Derby, 1998). The term information system (IS) refers to the organization of manual 

and automated processes in an organization. Currently most information systems are 

computer-based allowing the integration, storage, analysis and display of information to 

be more efficient and effective. However if that information is spatially defined then it 

can be referred to as a spatial information system (SIS). 

Spatial information systems are the most general of several information systems 

(Anderson & Mikhail, 1998).  When there are attempts to use information from different 

sources considering the same geographical area, then all the information is co-

registered into a geographic information system (GIS).  Every source of information is 

placed on a different GIS layer.  To incorporate different layers into a common GIS, 

each of the layers is required to be georeferenced (the object defines its existence in a 

physical place as well as establishing its location in terms of a coordinate system). 

Geographic information systems are a subset of spatial information systems.   

Meanwhile, a geographical information system that describes the spatial and the 

legal properties of a parcel is known as land information system (LIS).  Commonly the 

land information systems (LIS) has a geodetic datum layer from each of the layers are 

referred to.  A geodetic datum layer is a set of referenced points in the earth’s surface 

against which positions measurements are made and often associated with a model 
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that best defines the shape of the earth (referenced ellipsoid) to define a geographic 

coordinate system.  The referenced points used in the surface of the earth are 

observed, measured, related to each other and adjusted through least squares to define 

the best fit of the experimental data collected through the observations.  Another layer 

used in a GIS is based on orthophotograph (known as orthophotos).  An orthophoto is 

an aerial photograph that is geometrically corrected (orthorectified) in such a way that 

the scale is uniform.  Unlike aerial photograph the scale varies according the variation 

on the altitude above ground level (AGL) and the fluctuations in elevations of the 

platform used to obtain the aerial photographs (Figure 1-4). 

 

 
Figure 1-4.  Geometry of an aerial photograph. (Graph by author) 

Anderson and Mikhail (1998) classify the spatial information systems in a very 

simple manner in Figure 1-5.  Some researchers believe that the land information 

system should be composed of a fiscal component commonly known as a cadastral 

information system and a property registration.  The natural information systems should 

Altitude Above 
Ground Level 

Ground 

Flight line 
Focal Length 

Lens of Aerial Camera 



 

 32 

also be part of the infrastructure information systems. Perhaps the concept of LIS has 

evolved from the European cadastre. In fact, the original purpose of a cadastre was to 

ensure reliable facts of real property for land valuation and taxation.  A simple listing of 

the real property parcel ownership, area, value and land use was developed to collect 

taxes on land. 

 

Figure 1-5.  Classification of spatial information system. (Adapted from Anderson and 
Mikhail, 1998) 
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combination of the fiscal, which describes the spatial dimensions of legally recognized 

land rights, with the legal cadastre, which describes the non-spatial aspects of land 

rights, commonly known as the property registry or land recording system (Figure 1-6).  

The land recording system documents the transfer of legal rights of the property 

parcel.  Land registration is concerned with the formalization of land transactions once 

the property parcel is titled.  The process requires the submission of conveyance 

documents to a property or to a titling office.  These documents respond to who, what, 

when, where and why these rights were acquired. It deals with all written transactions 

that affect rights to the property parcel once it has been titled.  This process provides 

additional security to the parties involved in the transactions. Once the property parcel is 

registered, those documents are regarded as the only recognize evidence of rights to 

the property parcel and as prima facie evidence. 

 

Figure 1-6.  Cadastral information system. (Graph by author) 
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• How individuals and groups secure access to land and associated manage land 
resources, including trees, minerals, pastures and waters. 

• Who can hold and use these resources for how long and under what conditions. 
Land tenure may also have both spatial and temporal dimensions and are typically 
defined through statutory or customary law” 

Research Organization 

This research makes an initial contribution to the field of cadastral information 

systems with specific reference to Puerto Rico.  The proposed research conducts a 

comparative study of the property registry system and the fiscal cadastre in Puerto Rico 

with special reference to the municipality of Carolina, in order to identify their specific 

role in a cadastral system.  It will also document the changes in the property registry 

system and the fiscal cadastre in Puerto Rico due to the automatization and 

modernization processes taken place in the last years.  The collection of information is 

based on the procedures, human resources, administrative strategies, accessibility, 

economical aspects and infrastructure changes that have taken place.  

To accomplish the objectives presented in the previous section, this dissertation 

provides a synthesis of the nature and the evolution of land ownership concepts.  

Chapter 2 addresses the question of the role of land ownership as well as an overview 

of the land management from the legal and fiscal framework perspective.  It analyzes 

the functions of common operational agencies that refer to land ownership concepts. 

Chapter 3 responds to the question of value of the land information.  It investigates 

different information support systems and spatial data infrastructures.  Chapter 4 

answers the question of investigating worldwide cadastral systems from their birth in the 

European regions as well as the new discovered Americas.  It also investigates the 

existing practices in such regions as well as the developing countries.  This chapter 
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defines the reforms and trends that cadastral systems have been influenced by.  

Chapter 5 studies the Commonwealth of Puerto Rico cadastral system. It investigates 

from the organizational characteristics, the existing elements and aspects of the 

Property Registry and the Municipal Revenues Collection Center (CRIM).  Also the 

chapter identifies the completeness of a cadastre, the cadastral surveying processes 

and the mapping linking.  

Chapter 6 takes an in-depth look at the existing cadastral system and identifies 

inherent problems such as the linkage between the Property Registry and the Digital 

Cadastral system of Puerto Rico.  The chapter responds to the question of how the land 

information is managed and by whom it is managed by in Puerto Rico.  It also 

addresses the question of how cadastral information can ensure updated shared 

information continuously to all governmental agencies of Puerto Rico.  In addition, the 

chapter addresses the questions of how efficient and effective the current system is due 

to the organizational circumstances of the management offices.  In Chapter 7, a 

conceptual model is created and proven using a sample of observations to provide 

appropriate strategies to synchronize the Property Registry and the Digital Cadastral 

system of the municipality of Carolina in Puerto Rico.  Chapter 8 presents the research 

conclusions regarding several shifts that should be made to conventional thinking.  

Even though the research does not cover political practices or policy issues relevant to 

the cadastral systems, a contribution to influence current legislation is presented.  This 

will recommend the necessity of spatial data definition for land registration processes 

and the benefits of referring to a common cadastral number on every legal description. 
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CHAPTER 2 
CONCEPTS OF LAND OWNERSHIP 

Land is one of the most important assets to a country.  It is a factor of production 

made up of all natural resources.  Property ownership can generate income to the 

owner without that owner having to work for it.  And for this reason it is extremely 

important that the private good with varying qualities is contained within records of a 

legal cadastral system. 

The transfer of land property is documented through the land recording systems.   

These systems provide legal rights and facts on the property parcel of the interest (the 

object), the nature of the interest and the holder of the interest (the subject).  The 

property law governs the legal rights of everything that people refer to as their own. The 

facts of the object of interest are provided by the spatial definition of the property parcel.  

Land surveyors use the spatial evidence to describe and locate land boundaries.  This 

evidence is also used by attorneys to show the court what people define as their own, 

based on the spatial boundaries of their land rights and interest.  A combination of the 

tenure records, known as the property registry, and the spatially defined land parcel, 

known as the fiscal cadastre, defines a cadastral system.  

This chapter defines the way nature has created land boundaries.  It also explains 

the evidence necessary to define land boundaries and that of which will be perpetuated 

(Andrews, 1979, Ardrey, 1966 and Brown, Robillard and Wilson, 1981).  The chapter 

documents the evolution of how people proclaim their ownership of property parcels 

using evidence dating back to the Bible, ancient Greece and the Roman Empire 

(Malavet-Vega, 2007).  Evidence from different current systems is also mentioned to 

show how they have influenced other systems around the world (McLaughlin, 1976).  
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Lastly, explained later in the chapter is the land management concept with major 

concern in the legal and the fiscal framework of the system (Derby, 1998, Feder and 

Nishio, 1997 and Simpson, 1976).  There is special interest in the title and deed 

registration as well as the land appraisal and valuation (Dale and McLaughlin, 1989). 

The Nature of Land Boundaries 

The nature of land ownership dates back to the creation of land boundaries within 

the Earth.  Water and land boundaries were defined at the beginning of creation.  

Nature also established its own boundaries such as the woods, where species define 

their space, and in the jungle, where animals define their habitat.  Even in civilization, 

human beings defined their boundaries as survival modes.  Today these characteristics 

are viewed in an average neighborhood as people plot fences to claim their own 

properties.  

The survival value that territories bring to species varies as widely as the 

opportunities of species themselves (Ardrey, 1966).  To some, it offers security from a 

predator and to others it offers security of food and shelter.  Some even consider it as a 

territorial attachment to an area which is guarded as an exclusive possession and is 

protected against all members of its kind.  It represents a well defined pattern of when 

and how territory is defined and defended by specie. 

Boundaries separate two entities or two parts of the same entity, which are said to 

be continuous with each other (Ardrey, 1966 and Barlow and VonCannon, 1997).  In 

land surveying, the boundary is defined by establishing lines between parcels of land 

(Anderson and Mikhail, 1998).  The legal aspects of those boundaries describe the non-

spatial aspects of the land rights.  The physical and legal boundaries are defined by a 

verbal statement, where the intention is definitive or they are defined by physical 
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identification of the line of separation in an entity.  The landowner can create the 

boundary where the division is in agreement with the law.  In almost all cases a 

surveyor performs the division of the boundary; however the court can dictate boundary 

lines as well.  

The Evidence of Land Boundaries 

The spatial boundaries of physical objects are called imaginary entities.  The 

beginning or conclusion of a boundary line is called a deed description and is created by 

a survey known as a corner (Brown, Robillard and Wilson, 1981 and Anderson and 

Mikhail, 1998). However, the corner is not necessarily defined by a physical structure.  If 

there is a physical object, accepted near the location of the corner, then it is called a 

monument.  Monuments may be natural such as trees, streams, rivers or natural 

features.  They may also be artificial such as iron pins, concrete bases or man-made 

objects.  Sometimes an accessory can be placed near a corner, not intending to be at 

the location of the corner, but rather to be a witness and indicate where the corner is 

located (Wilson, 2008).  

A legal boundary separates the ownership of land.  Invisible lines divide 

someone’s land from another’s.  It does not have thickness or width and usually falls 

somewhere in or along a physical boundary feature such as a wall, fence or hedge.  

The possession boundary line shows ownership of individual boundary structures such 

as these walls, fences and hedges.  If land ownership disputes arise, relevant 

information to clarify the situation can be taken from the property registry.  Information 

can also be taken from the surveyors’ file records and from deeds that refer to a 

boundary declaration or agreement.  
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Boundaries created by survey are usually portrayed in a plat.  In some cases, the 

physical boundaries are not portrayed, although the ones created are.  In others, the 

boundaries created are not in accordance with the possession boundaries.  Perhaps, 

physical boundaries and monuments should coincide with the created boundaries and 

corners.  However, there is a chance that spatial definition and the legal definition are 

registered at the same time on the property registry.  Many of land boundary disputes 

and discrepancies of boundaries can be decreased, but unfortunately until the spatial 

definition is included as the registered components, inconsistencies will arise.  

Historic Evolution of Land Ownership 

Land boundaries describe the spatial definition of the land ownership.  Land 

ownership information can be defined as the information that describes the nature, 

extent and owner of each of the rights pertaining to a specific property parcel (Jeffress, 

1991).  The recording system varies according to the history, laws, regulations, culture, 

economies, topography and climate and the jurisdiction that it emanates from.  Currently 

the information or real property1descriptions are maintained in an official registry or the 

legal cadastre.  The legal cadastre is regulated by the Notarial Law, which are a set of 

legal norms and doctrines that regulate the notary functions and the formal 

requirements of Notarial documents2.  Malavet (1996) describes it as: 

“It is a set of legal norms because the Notarial Law is supplemented by various 
rules included within the legal system: specific legislation, Civil, Registry or 
Mortgage, Penal and Evidentiary Codes, etc. and, at the same time, it constitutes 
a defined identifiable branch of the legal tree, with its own characteristics.” 

                                              
1 In law, the word real means relating to a thing instead of a person to distinguish between personal 
property. In Latin means refers to “res”, which means matter or thing. The word is not derived from the 
notion of land having historically been “royal”, which its Spanish cognate is real come from the word-
meaning king. 
2 Malavet-Vega, supra note 42, at 1-2 (P.A. Malavet trans., unofficial) 
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The legal cadastre is a reflection of a historic evolution of land ownership.  

Although most can relate to the early stages of the modern legal cadastre and to the 

Domesday Book of England or the efforts of Napoleon cadastre, there is a trace of the 

early stages of the recording of land ownership (Malavet-Vega, 2007 and Simpson, 

1976).  In the following section there are different ways the land ownership information 

was demonstrated to the people in order to distinguish the property owner. 

Antiguar System 

An example of an antiguar system can be seen as early as in the Bible.  In 

Deuteronomy 19:14, the property boundaries were suggested not to be removed as the 

elders were responsible for their placement:  

“You should not remove your neighbor’s landmark, which the men of old have set, 
in your inheritance which you will inherit in the land that God has given you to 
possess” 

In David's time (1007-1000 BC), there were traces of fiscal cadastres because of a 

census of properties for fiscal purposes (2 Samuel 24:2). This way the boundaries of his 

kingdom were particularly well specified (1 Kings 4:21). 

In various places of antiguar Greece, a complete rustic expression was used to let 

the people know the concept of land ownership.  Neighbors were called to testify the 

transactions that had taken place.  Public placards showed the transactions and some 

others showed the contracts and debts.  Another way to perpetuate the transactions 

among the people was to proclaim it publicly.  In other places, the transactions were 

carved in rocks (Figure 2-1).  

Many Egyptian theories proclaim that all land belonged to the king, although those 

living on the land could not be easily removed and some categories of land could be 

bought and sold.  Land was assigned to high officials to provide them with an income 
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and most tracts required payment of substantial dues to the state.  The property 

transactions were recorded in a public registry with the purpose of collecting property 

taxes. Proprietary neighbors were called to publicize the transactions.  Long papyrus 

contained valuable information on the ownership of land and taxation (Egypt, 2008). 

 

Figure 2-1.  The Palermo Stone at the Regional Museum of Archaeology in Palermo,  
Italy, preserved fragments of lists of the censuses numbered through each  
king’s reign. (Egypt, 2008)  

In Alexandria, the property rights were given to those who only appeared 

registered in the Library.  This way the purchaser was given guarantee of the 

authenticity of land ownership.  The registry was performed in alphabetical order.  It had a 

“watching over” function because although the recording process was able to take 

place, the fulfillment of recording was when it actually exercised the transfer of rights.  

During the Roman Empire, there was a living registry of transactions (Malavet-

Vega, 2007).  It meant that the properties were purchased first in front of witnesses and 

then in a public session in court.  Meanwhile in Germany, around the same time, the 

registry procedures were more symbolic.  Witnesses and young children were 

summoned to attend.  Those children were given a slap in the face as an act to ensure 
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inheritance throughout the years.  Afterwards the new property owner received the title 

to the property in a court procedure. 

European System 

Although many important cadastral developments occurred prior to the 11th 

century, this is when the origins of the modern cadastral system began.  William the 

Conqueror of England was very influential as the land surveys were performed and the 

land taxation system was extended.  The Domesday Book was created in one year and 

compiled an inventory of the entire real and personal properties of each landholder in a 

textual record (Simpson, 1976).  The information was spatially referenced to a l ocal unit 

called the hundred (a unit only used on the ground as an administrative division of some 

counties in England and the United States).  Towards the end of the 16th century some 

maps were developed based on surveying and mapping skills to support the fiscal 

textual records.  Feudalism affected the cadastre and only proprietors were able to 

reach the small tenants to collect rents and taxes. 

The influence of feudalism was noticeable during the 18th century in continental 

Europe.  In 1789 all feudal institutions were abolished in France.  Legislation was 

passed calling for the registration of the individual’s property parcels and their holders. 

The industrialization influenced the way land was perceived prior.  Instead of being a 

primary source due to agriculture, it became a commodity.  

The plot survey cadastre became a political and social project shared by the 

authorities and the citizens.  Parcels were surveyed by a plane table to reference fiscal 

data to land holders. Textual data was compiled in a personal folio (a person-based 

book that contained the owners name, nature of tenure, area of property parcel and 

land use) related to the fiscal record known as a matrice.  The French system used a 
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single-surface area measurement unit, and developed investigation and survey 

methods to normalized criteria.  Clergeot (2003) states that Emperor Napoleon, advised 

by Gaudin, Minister of Finance, made the popular decision to create the Empire’s plot 

survey cadastre under the law of 15th September 1807: 

“Measuring a stretch of more than seven thousand nine hundred and one square 
myriametres, over a hundred million plots; making a map for each commune 
showing these one hundred million plots; classifying all of them according to soil 
fertility; assessing taxable revenues on each one of them; gathering all the 
scattered plots belonging to the same owner under a single name and defining, by 
adding together all the different revenues, the total revenues of that person and 
recording those revenues, henceforth the basis for tax assessment, such is the 
aim of this operation.” 

The law of 1855 established the French registry.  The main objective was to 

publicize the transactions, protect the mortgages and serve as a deposit for copies of 

contracts and transactions.  It was not until 1891, that a commission was appointed to 

investigate the existing cadastre and consider the introduction of a registration of title.  

In addition, from 1921 a “mortgage keeper”3, name given to the registrar, was in charge 

of creating volumes with the documents registered.  The notaries, not the persons 

involved in the transaction, presented documents.  There was a double card index, a 

person index and a property parcel index. The card index was considered the 

masterpiece of the system (Malavet-Vega, 2007).  The French registry gave power to 

the registration not to the transaction and this showed the alienation of those rights that 

did not appear more than the ones that were included. 

The 18th and 19th centuries were the beginning of the majority of the property 

parcel registries.  The registers referred to land that showed cadastral boundaries 

described in large scale maps (Jeffress, 1991).  Although there have been numerous 

                                              
3In French, it means conservateur de hypothéquer and in Spanish means conservador de hipotecas. 
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and diverse projects affecting parts of Europe, the most improvement of the registry 

process was to rationalize the tax system and make it more productive due to the ever-

increasing financial needs of the states.  

In Germany, the registry system, known as the Grundbunch, was arranged based 

on the property parcel.  Every owner information and title according to each right 

appears in the folio real (a book property parcel-based that contained the owners name, 

nature of tenure, area of property parcel and land use). The German system links the 

property parcel information to an accurate set of maps through a unique parcel 

identifier.  The maps, the surveying information and the parcel boundary status define 

the legal description of the parcels. Malavet-Vega (2007) states that importance lies in 

the result of a juridical procedure and not in its special characteristics.  Therefore, the 

transmission of rights is the most important part of the process rather than the way the 

rights were acquired.  The German system showed several distinct features that 

influenced others today. In the following, Malavet-Vega (2007) points out five of the 

features. 

1. The registry is constituent. 

2. The property parcel is the basic unit (folio real). 

3. The title holder consent is required to have the transfer of rights. 

4. The registrar has the power to qualify the document for consideration of registration 
and it is revisable by any court. 

5. The principles of maintain successive tract; formal publicity; priority where it defines; 
first in time, first in right (prior tempore, potior jure). The antiguar rights precede the 
latest one. 
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Torrens System 

After the visits of fishermen from the north and then by explorers from Spain, 

Portugal and Denmark in the 16th Century, the eastern half of Australia was later 

claimed by England in 1770.  The influence of feudalism was noticeable in Australia and 

the land belonged to the Crown.  In 1788, the first colonization was through penal 

settlement to the colony of New South Wales.  Later, European settlements spread out 

from coastal cities, having the colonists solve the cadastral problems based on local 

knowledge (Bentley, 2002).  These different settlements and influences effected using 

the property registration system. 

In order to resolve the deficiencies of the common law and deeds registration 

system in Australia, Robert Torrens, son of Colonel Robert Torrens, one of the founders 

of South Australia, felt responsible to resolve the situation and became treasurer in the 

ministry of Finniss.  He introduced the new title system in 1858, after a boom in land 

speculation.  He established a system based around a central registry for all the land in 

the jurisdiction of South Australia, embodied in the Real Property Act 1886 of South 

Australia.  All transfers of land were recorded in the register.  Most importantly, the 

owner of the land was established by virtue of his name being recorded in the 

government's register.  The Torrens title also recorded easements and the creation and 

discharge of mortgages. 

The system emphasizes the need to define parcels by means of ground surveys, 

compulsory registration and the retention by the owner of the original certification of title 

given by the registry.  According to Malavet-Vega (2007) the Torrens systems was 

characterized by the following five regulations.  
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1. There is only one general registry in charge of only one registrar, who is assisted by 
a group of law technicians, who study and qualify the document, and other groups of 
land surveyors, who identify the description and identification of the property parcel. 

2. The process of recording requires a petition, titles involved and a certified plat by a 
land surveyor. 

3. The registrar writes the title in two copies, one for the register and the other for the 
requester.  The requester should maintain the title certification because it is 
considered conclusive evidence. 

4. The registrar practices the principle of legality. 

5. The principles of formal publicity and successive tract rules. 

The Torrens system has been a system of certificate of title and is based on three 

principles.  The first is the mirror principle, which is the process of registration of the title 

that reflects the complete and current facts about a person's title.  The purchased title 

has to be identical to the sold one in terms of description of the property parcel, with the 

exception of the owner's name.  The second is the curtain principle, which is all the 

necessary information regarding ownership on the certificate of title.  The ownership 

does not need to be proved by long complicated documents that are kept by the owner.  

The third is the insurance principle, which describes that there is a compensation of loss 

if there are errors made by the registrar of titles.  

The Torrens system has marked a departure to the common law from the real 

property.  According to de Soto (2000), it has become popular throughout the world 

because poverty has been identified with uncertainty surrounding land ownership and 

confusion around land transactions.  Although the Torrens system has been 

implemented in certain states of the United States, only Iowa has all of its land under 

the Torrens system.  Some other states such as Minnesota, Massachusetts, Colorado, 

Georgia and Ohio have a limited implementation of the system. 
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United States of America System 

European colonization of the Americas was a period of conflict between Old and 

New World cultures.  The United States was no different.  In the past, most of the 

original land grants were of irregular shapes and had river and streams as boundaries. 

When subdivisions were made, natural or artificial monuments were more involved in 

the description of the properties.  Bearings and lengths of objects, which marked 

corners and special features in the terrain, described the property parcel.  This method 

was known as the metes and bounds system (Anderson and Mikhail, 1998). 

An ordinance in 1784 allowed the land west of the Appalachian Mountains, north 

of the Ohio River and east of the Mississippi River to be divided into ten separate 

states.  However, the ordinance did not define the mechanism by which the land would 

become states, or the way the territories would be settled before they became states.  

Later the United States Congress adopted the Land Ordinance of 1785 to address 

political needs. This also raised money through the sale of land in the largely unmapped 

territory west of the original colonies acquired from Britain at the end of the 

Revolutionary War.  The government also wished to distribute land to Revolutionary 

War soldiers in reward for their service. 

The same ordinance laid the foundations for the Public Land Survey System 

(PLSS); a method used in the United States to survey and identifies land parcels.  This 

was used particularly for titles and deeds of rural, wild or undeveloped land.  This law 

governed that lands outside the then-existing states could not be sold, distributed or 

opened for settlement prior to being surveyed.  Figure 2-2 shows the way that land was 

systematically surveyed into square townships and each of these townships (a squared 

piece of land with linear dimensions of six miles in each side ) were sub- divided into 
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thirty-six sections (a squared piece of land with linear dimensions of one mile in each 

side or 640 acres).  These sections could then be further subdivided for sale to settlers 

and land speculators.  The survey has been considered the first mathematically 

designed system and nationally conducted cadastral survey in any modern country 

(Linklater, 2002). 

36 31 32 33 34 35 36 31 

1 6 5 4 3 2 1 6 

12 7 8 9 10 11 12 7 

13 18 17 16 15 14 13 18 

24 19 20 21 22 23 24 19 

25 30 29 28 27 26 25 30 

36 31 32 33 34 35 36 31 

1 6 5 4 3 2 1 6 
 
Figure 2-2.  Method of numbering the sections with adjoining sections. 

The Northwest Ordinance of 1787 helped create the original 13 colonies provided 

for survey and settlement.  As additional lands were acquired from Spain, France and 

other countries, the United States Congress demanded that those lands were to be 

explored, surveyed and made available for settlement.  All the land settled in the United 

States was initially regarded as free good and the quality of cadastral arrangements as 

well as the corresponding maintenance was deemed of significance public importance 

(McLaughlin and Clapp, 1978).  The result of those approaches as well as the common 

attitudes towards the scarcity of land holdings after transfers or partitions resulted in 

little change in the cadastral system. 

The American recording system has had a rudimentary deed registration system 

and there have been difficulties in the land transfer processes due to inadequate parcel 
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indexes.  The system is based on a grantor-grantee index.  The index registering is 

referenced to the surname of the person transferring the property parcel, known as the 

grantor, and to the surname of the receiving person, known as the grantee.  The 

information regarding the nature and extent of the property parcel is provided upon the 

principle of publicity.  McLaughlin (1976) defines some characteristics that persist today, 

which include the following. 

1. The instrument of transfer must be recorded. 
2. A public official must acknowledge the instrument of transfer. 
3. The recording act gives the grantee legal priority. 
4. The instrument is operative without recording. 
 

Therefore, the process of registration is not required.  Instead, there are laws, 

referred to as recording acts that ensure the registration system will work.  Although 

recording acts in the United States do not require recordation, they do create a strong 

incentive for recordation and protect the prior purchaser in the event of a subsequent 

conveyance.  Each state in the United States has one of the three following recording 

acts. 

1. Race Statute: the first recorded is the one that counts4.  

2. Notice Statute: the law rules in favor of the follower purchaser if the subsequent 
purchaser had no actual or constructive notice of the prior conveyance.  

3. Race/Notice Statute: the law rules in favor of the follower purchaser if at the time of 
conveyance, that subsequent purchaser had no actual or constructive notice of the 
prior conveyance, or if the subsequent purchaser records before the prior purchaser.  

Spanish System 

Spain was part of the European region and therefore had similar antiguar 

experiences as its neighboring countries.  In some jurisdictions, the purchaser would 

                                              
4 North Carolina is the only state that currently employs this method. 



 

 50 

write a letter and after Sunday mass the transaction was confirmed.  Simply proclaiming 

out loud was a common practice.  Transactions were prohibited during the night or 

behind closed doors.  In 1539, King Carlos I tried to establish a special organism to 

define a registry of census, tributes and mortgages (Malavet-Vega, 2007).  Later, Carlos 

III tried to create a type of antiguar property registry called Contadurías de Hipotecas, 

where scribes were in charge of the city.  Several attempts were made to legalize the 

registry of mortgages.  Finally, in 1861, the Mortgage Law5 was adopted and in that 

same year it got approved as an instruction manual6 with respective regulations (known 

as the Reglamento) (Malavet-Vega, 2007).  This adoption was driven by the changes 

Spain and the rest of the world experienced through the first half of the 19th century.  

According to Malavet-Vega (2007) the 1861 law had several of the following 

characteristics. 

1. The registration was just declarative. 
2. The registry of property parcels defines all kinds of acts and contracts. 
3. Publicity of the property registry (the unwritten agreements were abolished). 
4. Legality and priority. 
5. No legitimate registrations were challenged by the written rights. 
6. The mortgage remains as an accessory right. 
 

In 1869, the Mortgage Law was reformed and eleven years later, some mortgage 

concepts were applied to the Civil Code, Código Civil.  Some transactions of the 

registration process in the property registry require a valid mortgage and in cases where 

multiple transactions of the same property parcel take place, the right rules in favor of 

the first registered (Malavet-Vega, 2007).  The development of the Mortgage Law 

                                              
5 Known in spanish as the Ley Hipotecaria o de Aseguramiento de Propiedad Territorial (Malavet-Vega, 
2007). 
6 Known in spanish as the Instrucción sobre la manera de redactor los instrumentos públicos sujetos a 
Registro. (Malavet-Vega, 2007). 
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between Spain and countries such as Cuba, Puerto Rico and the Philippines was very 

fluid and rewarding.  And in 1893 Spain reformed the registry law in its three Provincias 

de Ultramar by enacting a uniform mortgage law7.  The changes and innovations 

introduced by it foretold the reforms implemented in Spain in 1909. 

As a result, the following ruled the property registry system8. 

1. The registry is a public office that receives studies and evaluates the documents. 

2. The property registry is organized by property parcels, folio real. 

3. The registration is voluntary. 

4. The declared information is presumed to be faithful and accurate (known as the 
accurate presumption, iurus tantum). 

5. Whoever purchases based on the registry of the property registry is protected in 
their rights. 

6. The registry publicizes rights not realities. 

7. The registry protection is granted according to the order of presentation. 

8. The registry changes are taken place at the request of the proprietor. 

9. The principle of successive tract rules. 

10. The registrar practices the principle of legality and improper documents are refused 
by the registration. 

11. The registry must show the property parcel rights, types of rights and proprietors 
with clarity and precision. 

The role that land ownership processes through the years has described the 

spatial definition of land boundaries.  Mostly it has had fiscal purposes, although legal 

and multipurpose has guided some regions.  It is the management of information 

                                              
7 Known as the Ley Hipotecaria de Ultramar, also known as Ley Maura, after Don Antonio Maura y 
Montaner, then Ministro de Ultramar (Pallí, 2005). 
8 Malavet-Vega, 2007 adapted from José Luis Lacruz Berdejo, “Derecho Inmobiliario Registral”, 
Barcelona, Librería Bosh, 1968. 
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acquired from these processes that should benefit and provide a journey to achieve 

greater prosperity of those resources.  

Land Management 

Land management, in the context of this data is defined as the process of 

managing the use and development of land resources (Burns et al., 2006 and Enemark, 

2006).  Principles, measurements and premises of land laws, land tenure, property 

rights and the registration and transactions of those property rights affects the 

management of land resources (Holstein, 1990).  The procedures, regulations and legal 

framework defined by the land management provide mechanisms to the agencies 

responsible for enforcing rights over the property parcel.  The organizational structure 

for the land management is a reflection of the culture and judicial scenery of a country.  

According to Enemark (2006), the land management within a national context is 

described by three components, which are land policies, land information infrastructures 

and land administration infrastructure in support of sustainable development (Figure 2-

3).  Although land policy is part of the national policy for promoting objectives that 

 
 
Figure 2-3.  Land management framework. (Enemark, 2006) 
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include economic development and social justice, this research will not be evaluating 

that aspect. 

The land management operational component has a range of land administration 

gears that ensure proper management of rights, restrictions, responsibilities and risk in 

relation to the property parcel and natural resources (Enemark, 2006).  In Figure 2-3, 

land administration includes areas of securing and transferring rights in property parcels 

as well as valuation and taxation of property parcels and property.  It also includes 

planning and control of those property parcels and properties as well as implementing 

and regulating utilities, infrastructure and construction.  The land administration is a 

basic tool that supports land management and operates within the framework 

established by the land policy and the legal, social and environmental background of a 

particular jurisdiction9 (Burns, 2007).  Land administration implements major decisions 

based on the performance or management of business operations.  In such a process, 

people and resources are organized efficiently to direct activities toward common goals 

and objectives.  

Land administration projects have recognized the importance of having fully 

compatible legal framework and a fiscal framework to secure the real estate property 

and support the economic development.  According to Burns (2007) land administration 

projects implemented by the state recognize major aspects over the property parcels 

and properties as follows. 

1. Land resources are used to plan and manage all uses in an integrated manner. 

2. The allocation and security of land rights. 

                                              
9 The term jurisdiction refers to a certain area administered by the state or providence level due to the 
situation that in certain countries there are a number of separate land administration systems. 
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3. The assessment of the property and the property parcel values. 

4. The recording, registration and publicity of a property. 

5. The supervision of the property fiscal revenues as a result of land assessment and 
land value. 

Although a land administration encompasses various aspects, the legal and fiscal 

frameworks are the ones most willing to be investigated.  This is due to the huge gap 

between them and in most of the cases the no bonding circumstance.  With a variety of 

land administration systems and environments that surround them, there is common 

agreement on the generic objectives for an improved land administration system (World 

Bank, 2003).  Each project operates within a specific contextual mix of political, social 

and economic objectives.  

Legal and Fiscal Framework 

The legal framework defines the mechanisms for land allocation, land planning, 

land use restrictions, land rights enforcement, impact assessments and most 

importantly land policies (Derby, 1998).  The main objective is to define guidelines and 

regulations for managing property and property parcels.  Those guidelines usually are 

defined by the country’s Constitution, the highest level of authority.  Special regulations 

are also written to assist the uses of property parcels and its resources. 

When the Constitution and regulation recognizes property and property parcel 

interest, then the country has a formal legal framework.  Otherwise, if customary laws 

and informal settlements are present then it is an informal legal framework.  Frequently 

in the low-income population sector the formal legal framework never goes into effect.  

Transactions are performed without state recognition and much of the property is held 

this way.  
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The legal framework includes the processes of issuing valid property titles of 

allocating rights in land, titles of delimiting the property parcel for which the rights are 

allocated, titles of adjudicating doubts about boundary disputes and titles of recording 

the information about those rights throughout recording or registration (Palmer, 1996).  . 

Meanwhile the fiscal framework defines the policies to deal with the economical aspects 

of the property and property parcel.  After the property is evaluated and appraised, it is 

considered as a resource for investment and as a source of development rating.  

Property rating and assessment are two methods that the state use for generating 

revenues from property parcels for development (Dale and McLaughlin, 1989).  Land 

valuation is the practice of developing an opinion of the value of the property parcels. 

The processes that define the legal framework (recording or registration of individual 

rights over a property) and fiscal framework (rating the property) are explained in the 

following sections. 

Land Titling 

Land titling is a system where an official recognition is issued by the state.  The 

state recognizes the rights that an individual has over the occupancy of a property 

parcel.  It is the legal basis for property parcel ownership.  Ownership allows the right to 

enjoy the use of the property parcel, the ability to dispose of it and the ability to benefit 

from those rights.  The title is considered the highest level of rights a person can own 

over a property parcel, however sometimes the owner of those rights is not the actual 

occupant of the property parcel. 

The land titling system dates back to the origins of civilization because only 

conquest or discovery can realize original ownership.  Most titles in the United States 

originate from the English, Dutch, French, Spanish, Mexican and even Russian grants 
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imposed by custom or royal decree (Brown et al., 1995).  Though some land titles date 

back to centuries ago, today they are held and protected by many people because it 

guarantees property ownership. 

Land titling records display documentary evidence of ownership for the 

government.  The title may show types and limitations of any rights that are exercised 

over a particular property parcel (Derby, 1988).  Even though there is empirical 

evidence that sustains that, there is a high effect of land titling on access to formal credit 

since land titling is a mandatory precondition for commercial loans (Feder and Nishio, 

1997).  Land registration is the actual system that legalizes the ownership of property.  

Land Registration 

Land registration is the system by which the information of ownership of a property 

is recorded and registered by the state to provide evidence of ownership and the 

capacity to deal with it.  The system formalizes the transactions with respect to the 

property rights and its tenure.  Land registration defines those who hold rights for a 

property parcel, how rights were acquired and the nature and extent of those rights.  It 

also defines when the rights were acquired and where the property parcel had the rights 

attached.  Land registration is done to ensure ownership, avoid fraud and minimize 

property disputes. 

In the past, the land registration system has been categorized into two types, 

which include deeds registration, known as the recordation system, and title registration 

such as the Torrens system.  Although Derby (1998) includes private conveyance as 

another type of land registration system, in private conveyance, transfer documents are 

handheld privately between the vendor and the vendee with the guidance of a notary.  

The transaction is never reported to the state.  This system can also be dangerous 
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because is easily exposed to fraud due to the lack of proof the vendor has as a real 

property owner.  

Meanwhile the registration of deeds informs the state of the transaction taking 

place by depositing evidence of proof in the property registry of the state.  Copies of the 

transaction are kept official and as prima facie evidence.  All agreements that affect the 

property ownership or possession must be registered.  Many times a notary revises the 

validity of those agreements and it is basic principle that registered deeds have priority 

over an unregistered deed or sequential deeds (Simpson, 1976).  In the deed 

registration system there is confidence because it provides the best evidence of 

ownership unless otherwise proven by the court.  Also, this system provides more 

security to the vendee because it allows him/her to check if the vendor is the real 

property owner.  However, a transaction involving the property parcel can be illegitimate 

until the previous one can be inspected.  This system does not prove that the parties 

involved are legally entitled to carry out the transaction and therefore fraud can be 

committed. 

The title registration of the state organization maintains the records associated 

with the property parcel.  All the information concerning that property parcel is recorded.  

When the transfer of the unvarying property parcel needs to take place, only the vendee 

name will be exchanged with the name of the vendor.  If the property parcel description 

is adjusted due to change, then new documents must be issued.  The vendee maintains 

a copy of the certificate of title to the property parcel and this system is guaranteed by 

the state.  The Torrens system is very simple and the process can take place without 

the involvement of a notary.  
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However, the two main systems differ greatly according to Simpson (1976, p19). 

“It is usual to think of registration of deeds and registration of title as two quite 
separate and distinct systems which are mutually exclusive. This is misleading. 
Each is not a single system, but rather a composed of different alternatives form of 
a continuum. The major continuum variable in this continuum is the extent of the 
affirmation made by the [State] of the existence and ownership of interests.” 

A land management compromises more than a single framework.  The legal framework 

turns out to be influenced by the fiscal framework.  It is the economic environments that 

influence the physical and the legal characteristics of a property. 

Land Valuation 

The land valuation defines a market value for the property parcel based on the 

estimated amount for which a property should exchange on the date of valuation.  This 

occurs between a vendor and a vendee in the duration of a transaction after proper 

marketing.  The land valuation done by appraisals is unique because there are not 

necessarily two properties or property parcels identical in the same location.  The 

absence of a market based pricing database requires that valuation and appraisal of 

properties are done. 

If the property or the property parcel is used as collateral, then the mortgage 

valuations in the United States must use a standardized form, such as the Uniform 

Residential Appraisal Report.  An appraisal analysis and report is a set of assumptions 

about the market in which the subject property may transact.  It becomes the basis for 

selecting comparable data for use in the analysis.  These assumptions may vary, but 

usually fall into the relationship, knowledge and motivation of the parties involved, the 

terms of transaction (monetary interchange) and the conditions of the transaction. 

Each country has a different culture and experience, which determines the 

methods adopted for any particular valuation.  According to recent trends in scientific 
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methodology, Pagourtzi et al. (2003) defines that the majority of all methods will rely 

upon some form of comparison to assess market value.  This can occur in its simplest 

form, by traditional valuation methods10 or by advanced valuation methods11, that allow 

the valuer to determine a regression model. 

The value might be referred to as value in use, the investment value, the insurable 

value or the liquidation value. The value in use is the net present value of a cash flow 

that an asset generates for a specific owner under a specific use and it is usually below 

the market value of a property.  The investment value is the value to one particular 

investor, and usually is higher than the market value of a property.  The insurable value 

is the value of real property covered by an insurance value and it does not include the 

location value. The liquidation value is a common standard value in bankruptcy 

proceedings. It assumes that a seller who is compelled to sell after an exposure period 

will be less than the market-normal timeframe. 

                                              
10 Traditional valuation methods are referred as comparable method; investment/income method, profit 
method; development/residual method; multiple regression method; and stepwise regression method 
(Pagourtzi et al., 2003). 
11 Advance valuation methods are referred as artificial neural networks; hedonic pricing methods; spatial 
analysis methods; fuzzy logic; and autoregressive integrated moving average method (Pagourtzi et al., 
2003). 
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CHAPTER 3 
LAND INFORMATION 

Information can be understood through data, form, knowledge, notions, meanings, 

representation and pattern.  This research defines information as the collection of 

organized data because of experiences, observations, experiments and measurements.  

The concept has a diverse explanation and it is often used without consideration of the 

various meanings it has.  Most importantly, information is defined by the meaning 

between the sender and the receiver (Jeffress, 1991; Wunderlich, 1975; Moyer, 1977).  

This transmission can be accurate, reliable and trustworthy, but it can also be noisy and 

false (Metzner, 1998, Roman, 1997 and Stevens, 1993).  If there is a channel of 

transmission and a common language between the sender and the receiver, then the 

amount of information in the received message increases and the message becomes 

more accurate (Information System, 2008).  As the amount of information increases, an 

information system is necessary to manage it.  

Land information can be understood as the amount of information related to the 

land and its aspects.  This chapter explains the value and perception of land information 

to society.  It also explains the different components and different types of information 

systems.  Later in the chapter, it provides an explanation of spatial data infrastructure 

and how it is organized as well as a model of a land information management system 

(LIMS). 

Value of Land Information 

Land information provides the meanings of who, what, where and how of property 

parcels.  It is commonly known as geo-information or geospatial information.  Land 

information is collected through a wide variety of procedures, but commonly is obtained 
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through legal procedures and regulations, land surveying techniques, spatial 

acquisitions and analysis, among other information systems.  Regardless of the source 

of information, the land information is essential to determine the value of the property 

parcel. 

A fundamental use of proper land information is to establish ownership definitions.  

The proof of limits and rights of a property parcel has a value not only for the owner, but 

also for the society and everyone that recognizes them.  In addition, land information 

serves as the benchmark to create and support land regulations and land laws.  So 

what is the value of the collection, recording, distribution and storage of land 

information?  In many jurisdictions, the value of land information does not reflect the 

way such information is administered (Jeffress, 1991).  The reality is that land 

information provides important elements of development and fundamental infrastructure 

of a country.  

Jeffress (1991) shows that a primary reason to preserve land ownership 

information is to provide the basics for exchange of property parcel rights.  Since land is 

a fundamental resource for most economic activities, land is also subject to economic 

forces of supply and demand (Jeffress, 1991).  Land is the highest valued asset of a 

country.  Efficient and effective land information systems maintain and provide property 

parcel information and results in the theoretical basis of the Evolutionary Theory of Land 

Rights, ETLR.  

An increased value of land ownership information leads into land security and into 

land credit (Figure 3-1).  When people recognize land ownership information they feel 

their property is under their legal control and therefore have the incentive to invest their 
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intelligence and work on improving it (McLaughlin and de Soto, 1994).  Meanwhile when 

the ownership is uncertain, the land information is not reliable and credit cannot be 

obtained without the proper accountability of property ownership.  In developed 

countries with dynamic land market activities, land information derived from the property 

parcel records offers substantial benefits to individual landowners as well as the 

government of that country (Derby, 1998). 

 
Figure 3-1.  Modified Evolutionary Theory of Land Rights. 

According to Jeffress (1991) the value of land is defined by the location of the 

property parcel, its surroundings, the site value and the improvements.  These are the 
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Information Support Systems 

An information support system deals with processes of storing and transferring 

information.  The term refers to the organization of manual and automated processes in 

an organization.  Currently most of the information systems are computer-based 

allowing the integration, storage, analysis and display of information in a more efficient 

and effective way.  The information support system provides a network to manage and 

support services.  It brings together concepts and methods from various disciplines and 

technologies in order to develop techniques to aid in the collection, organization, 

storage, retrieval, interpretation and use of information. 

All those processes take place along a channel of communication.  According to 

previous researchers (Jeffress, 1991; Wunderlich, 1975; Moyer, 1977), the sender, 

commonly the owner of the property parcel requires a mechanism to process the 

information (channel of communication) that will be beneficial for other users or him/her 

(the receiver).  Along the channel of communication (the information support system), 

the information is filtered.  The transfer of information requires a storage medium, which 

could remain in bound paper volumes, microfilm or microfiche.  Today it is mostly found 

in digital storage.  Due to the high inventory the support information system requires 

control through cataloging, classification and indexing.  

Measuring the capacity of information to carry can assess the effectiveness in a 

channel of communication.  Most agencies responsible of property parcel information 

rely on a manual search of paper or other hands-on searches.  Those agencies are 

more suitable to serve with less frequency than the agencies that are updating their 

system and introducing computerized methods.  Automatization of land information 

systems is benefiting the channel of communication.  Today the information transmitted 



 

 64 

through the channel of communication has increased due to the impact of computers in 

the support information system.  A computerized channel of communication (Figure 3-2) 

includes basic components of information systems (Information System, 2008) such as: 

1. Computer hardware: typically employs multiple computer systems. It can vary from a 
few powerful mainframe machines to personal computers widely deployed adjoined 
by computer peripheral equipment. 

2. Computer software: varies from operational systems that manages the hardware, 
files and other system resources and provides a systematic and consistent means 
for controlling the computer to programs designed to handle specialized task. 

3. Databases of information: collects interrelated data (records) organized so that 
individual records or groups of records can be retrieved to satisfy various criteria. 

4. Telecommunication system: used to connect, or network, computer systems and 
transmit information. Computer network configurations are possible through local 
area networks (LANs) join computers at a particular site, or by a wide area networks 
(WANs) that connect machines located at different sites, and by internet. 

5. Qualified human resources: required as a vital component of any information 
system. Whoever works with land information support systems must be trained to 
utilize the capabilities of information systems such as development and operations 
managers, systems analysts and designers, computer programmers and computer 
operators.  

6. Appropriate procedures: for the use, operation and maintenance of information 
systems impacted by the environmental, social, economic and infrastructural 
aspects. 

These basic components of information systems allows to integrate, storage, 

analyze and display information efficiently and effectively from different support 

systems.  The informational support systems provide a network to manage and support 

services related. Those informational support systems related to this research include 

socio-economic information systems, socio-environment information systems, socio-

infrastructure information systems and cadastral information systems. Next section will 

discuss each of them. 
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Figure 3-2.  Concept of channel of communication in a land recording system. 

Socio-Economic Information Systems 

Economic information systems are often called socioeconomic information 

systems due to the ordinary definition of economics that lead into the sociological 

aspects of information (Dietz, 1987 and Palmer, 1998).  A leading English economist 

from the19th century, Alfred Marshall, defined economics.  He said it was the “study of 

mankind in the ordinary business of life; that examines that part of individual and social 

action which is most closely connected with the attainment and with the use of the 

material requisites of wellbeing” (Economics, 2008).  Despite the definition, some may 

think that sociologists, psychologists and anthropologists frequently study the same 

phenomena. 

Socio-economic information systems refer to a wide variety of databases collected 

by public and private agencies nationally and internationally.  Among datasets that 

encounter socio-economic systems are agricultural statistics and data, crime statistics 

and data, demographic data, economic growth data, educational statistical data, 

financial data, health data, labor market data, public finance data, transportation data 
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and voting data. These datasets provide the definition for decision making, policy 

regulations, infrastructure designs, environmental planning and land information system 

(when they are referenced to a spatial location and are land related).  

Table 3-1.  Socio-Economic information systems data sets. 
Data Sources (Internet address) 
Agricultural statistics  Food and Agriculture Organization, United States Department 

of Agriculture 
http://www.oswego.edu/~economic/agr-data.htm 

Crime statistics Institutes, City Counties, Bureaus, Federal Bureau of 
Investigation, National Criminal Justice Reference Service, 
United Nations 
http://www.oswego.edu/~economic/cj-data.htm 

Demographic Inter-American Development Bank, Family Life Survey, United 
States Census Bureau, Panel study of Income Dynamics 
http://www.oswego.edu/~economic/demo-data.htm 

Economic growth Banks, Universities, World Bank 
http://www.oswego.edu/~economic/growth_data.htm 

Educational statistic Private and Public Schools, Department of Education 
http://www.oswego.edu/~economic/ed-data.htm 

Financial United States Treasury Department, Dow Jones, Federal 
Reserve and Global Financial 
http://www.oswego.edu/~economic/fin-data.htm 

Health National Centers, Departments of Health, WHO Statistical 
Information System  
http://www.oswego.edu/~economic/hea-data.htm 

Labor market Current Population Survey, Data Zone, General Social Survey, 
Inter-American Development Bank, Integrated Public Use 
Microdata Series, United States Census 
http://www.oswego.edu/~economic/lab-data.htm 

Public finance President Reports, Federal Reserve, United States Department 
of Commerce, Social Security and Tax Stats 
http://www.oswego.edu/~economic/pubfin-data.htm 

Transportation Bureau of Transportation Statistics 
http://www.bts.gov/ 

Voting President Reports 
http://www.oswego.edu/~economic/voting-data.htm 
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Socio-Environment Information Systems 

Socio-environmental information systems provide information about factors that 

influence human health as well as ecological and economic impacts of land use (Derby, 

1998).  This system provides principles, policies, directives, and regulations enacted 

and enforced by local, national, or international entities to regulate human treatment of 

what encompasses all living and non-living things occurring naturally on Earth.  The 

extensive socio-environmental information system covers topics from geosciences 

including geography, geology, geophysics and geodesy.  It covers other topics as well 

such as geological activity (geological phenomena in terms of energy transformation), 

oceanic activity, atmosphere, climate and weather (effects of global warming and green 

programs), life and biosphere and ecosystems (from metabolism and growth of an 

organism to renewable energy). 

Socio-environmental information systems are used to address issues associated 

with human activities and programs that affect the environment (Derby, 1998).  Laws 

and regulations have been developing since the end of the last century to protect the 

environment.  Reuse, recycle and redevelop have been some of the implementations 

given to protect and regulate human treatment of all living and non-living things on 

Earth.  The socio-environmental information systems have allowed people to look 

ahead while storing, managing, verifying, retrieving and archiving environmental data.  

Socio-Infrastructure Information Systems 

Infrastructure typically refers to technical structures that support a society, such as 

roads, water supply, wastewater, power grids, flood management systems and 

communications (internet, phone lines and broadcasting).  A comprehensive definition 

spans not only to public work, but also to the development of policies that interact 
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together with society demands and the physical world to facilitate the people’s 

necessities of everyday activities.  Therefore, a socio-infrastructure information system 

provides the information used to manage those technical structures based on human 

interactions.  Although the term infrastructure may also refer to information technology 

(IT), it is responsible for studying, designing, developing, implementing, supporting or 

managing computer based information systems.  When those capacities are obtained 

due to applications of spatial information systems and are used for engineering 

management and design, then Automated Mapping/Facilities Management, commonly 

known as AM/FM, is needed. 

In socio-infrastructure information systems, it is possible to forecast a demand for 

utilities, plan extensions, locate maintenance plants and provide service connections 

(Derby, 1998).  It is also possible to manage and design electrical transmission and 

distribution networks, water and wastewater systems, television and telephone systems 

and pipelines systems (Anderson and Mikhail, 1998).  Anderson and Mikhail point out 

that automated mapping extends concepts of computer aided mapping engineering 

drawings.  The drawings become online interactive drawings in a computer system; 

meanwhile the facility management facilitates the administration of those dynamic 

activities. 

In an infrastructure information system, computers are applied to the routine 

decision-making problems of managers.  The magic of updated information systems 

relays on the use of appropriate computer technology to stow away worn out maps.   

When going digital, this complete timesaving and cost cutting tool provides reliable 

digital maps.  More importantly, cadastral information systems are able to be managed 
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due to the extensive information provided by the socio-infrastructure information 

systems. 

Cadastral Information Systems  

A cadastral information system provides the base elements of property parcel and 

ownership information, as well as the information required building a land information 

management system (LIMS).  This research defines the cadastral information system 

(CIS) as the conjunction of the fiscal (which describes the spatial dimensions of legally 

recognized land rights) and the legal cadastre (which describes the non-spatial aspects 

of land rights), commonly known as the property registry or land recording system 

(Figure 1-7).  Boundaries, district names, property parcel unique identifier, position of 

existing structures, section and/or lot numbers and their respective areas, adjoining and 

adjacent street names and selected boundary dimensions are just some of the data 

provided in a cadastral information system.  

Spatial Data Infrastructures 

Spatial information systems are the most general instance of several information 

systems (Anderson & Mikhail, 1998) such as socio-economic, socio-environmental, 

socio-infrastructures, cadastral and others.  When there is an attempt to use information 

from different sources considering the same geographical area, although not registered, 

then usually all the information is co-registered into a geographic information system 

(GIS), which is a subset of spatial information systems.  Meanwhile, a geographical 

information system that describes the spatial and the legal properties of a parcel is 

known as a land information system (LIS). 

Through the use of computers, the spatial data infrastructure can confront many 

fundamental issues in the definition of objects studied, in the construction of analytical 



 

 70 

operations to be used and in the use of computers for analysis and interpretation 

considering particular ways data is presented spatially.  But when there is an attempt to 

use digital sources of information certain problems may arise because of the misleading 

conception of representing reality into a map.  One of the greatest dangers in spatial 

information systems is the power given to maps as media representation.  The 

representation combines the spatial information, which is mostly accurate with 

interpretation results that may not be reliable (Monmonier, 1996). 

Spatial information systems can be classified according to the procedure used to 

capture data, by numerical, graphical or traditional surveying, photogrammetry or 

remote sensing.  A specific type of information used or required to maintain agriculture, 

construction, green design and hydrology can also classify it.  But, it can also be 

classified by the complexity of the arrangements from pre-arrangement, rudimentary or 

advanced.  More importantly, spatial information systems can be classified by the 

purpose for which they were created (single, dual, multi) (McLaughlin, 1976).  

Spatial Information Data Capture 

The creation of spatial information used to be from blazing trees and mounting 

stones to traditional and non-traditional land surveying measurements.  In a similar way, 

the equipment has greatly varied.  Traditional ground methods required equipment that 

varied from chains and plane tables into metal tapes and compasses, transits, 

theodolites, electronic distance measurements (EDM’s) and total stations.  Non-

traditional methods have varied from black and white photogrammetry into 

orthophotography, digital photogrammetry, remote sensing and global positioning 

systems (GPS’s). 
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Technology is constantly invading the selection of equipment for the choice of data 

capture.  Although new technology has made its way, the choice of the procedure used 

for the data capture is based on the budget, spatial accuracy and timeframe needed for 

the project.  Often trade-offs must be made between accuracy, currency and 

completeness against cost and level of effort (Anderson and Mikhail, 1998) 

Spatial Information Requirements 

Although the spatial information has specific requirements to be maintained, in 

reality the spatial information must be compatible with any types of information.  

Therefore it is more important that the spatial information not be structured for a 

particular use required, but rather that it be used for other processes especially when 

dealing with different types of data requirement formats.  Vector data is coordinate 

based and is relatively a compact format.  The polygons are composed of connected 

lines and points, where those points have specific coordinates.  Meanwhile data is 

based on pixels, a fixed- sized square that defines the grid of the image data.  The size 

of the pixel varies according to the resolution required in the spatial information and the 

resolution defines the sharpness of the spatial information.  

Spatial Information Arrangements 

In the beginning, arrangements were neither developed nor sufficient.  They were 

not even integrated to constitute a complete spatial information system.  McLaughlin 

(1978) describes this as the pre-arrangement period when neither the state nor a 

private institution effectively maintained an information database.  There was no 

organized structure for arranging or classifying land records, although it was familiar for 

the community because it already knew the system.  Later, there was a change in the 

arrangement of the information recording systems.  The more rudimentary 
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arrangements were performed considering the quality and the extent of the information 

recorded, the methodology and the instrumentation employed in the cadastral survey by 

ease and reliability with which the records could be disseminated (McLaughlin, 1978).  

Meanwhile the advanced arrangement took the rudimentary principles into account and 

evolved in nature and function to effectively respond to the changing needs of the 

community. 

Spatial Information Purpose 

The effect of achieving a goal in a spatial information system requires a desire 

anticipated result, which guides the decision-making.  According to that purpose, the 

state of the conditions in a given environment might change.  This change is the 

motivation that serves expectancy and the goal orientation.  Most spatial information 

systems are defined to achieve a single purpose; however, there are circumstances that 

a dual or multipurpose information system works effectively. 

The general sense is that a single purpose spatial information system can fulfill 

only one achievement.  Although, some people might disagree with the idea that one 

system with specific achievement goals can actually serve another system.  Throughout 

this research a dual-purpose spatial information system, fiscal and legal, will be 

implemented.  Both purposes have different perspectives and empathy in the property 

parcel. 

The common purpose of fiscal spatial information is to provide data for a cadastre.  

It offers a framework for land valuation.  McLaughlin (1978) defines that the property 

parcel and its records with fiscal purpose constitutes an “assessable parcel of land”, and 

by what information is generated valuation of the property parcel.  On the other hand, a 

purpose of legal spatial information is to provide legally recognized interest of the 
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property parcel.  The interests are registered in the proper governmental office (property 

registry) and the agreement between the parties is completely recognized.  Sometimes 

the spatial information systems can involve more than one principal purpose and in very 

organized and design situations, the system can have numerous aspects and functions.  

Land Information Systems Management 

The success of having a single or multipurpose system where land information is 

the main focus relies on the management of the system, the stem of the leaf.  Land 

information systems are defined by the combination of human and technical resources, 

together with a set of organizing procedures in support of a managerial requirement 

(Dale and McLaughlin 1988).  Although the spatial information requires data captured, 

requirements established, arrangements defined and clear purposes, it is much more 

because it also includes the processing, maintenance, retrieval, analysis and 

dissemination of the land information.  The improvements necessary, accessibility and 

reliability of information joint with the possibility of merging different spatial information 

data, define the necessity of a proper land information system management. 

Management is not only about how to do the job and about how to get the job 

done but, more importantly, is the act of getting people together to accomplish the 

desired goals.  It embraces planning, organizing, leading and directing as well as 

controlling an organization based on the achievement of clearly defined objectives.  

According to Dale and McLaughlin (1988, p.14) the land information management 

system measures its effectiveness based on the achievement of the following 

objectives. 
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1. Determining the requirements for land related information. 

2. Examining how the information is actually used in the decision-making process, how 
information flows from one producer or user to another, and what constraints there 
are upon the flow. 

3. Developing policies for determining priorities, allocating the necessary resources, 
assigning responsibilities for action, and setting standards of performance and 
methods for monitoring them. 

4. Improving existing land information systems or introducing new ones. 

5. Assessing and designing new tools and techniques. 

Also maintaining the integrity of the components are the juridical component (allocation 

of rights, delimitation of parcels, adjudication and registration) and the fiscal component 

(property assessment and property taxation) (Palmer, 1988). 

But, who’s responsible for the land management? Although many professions 

proclaimed their expertise in the area of concern (land surveyors, planners, economics, 

information technologists, GIS specialist and administrators), some developing 

countries have solved that dilemma with a body that coordinates all this expertise to 

solve the overall problems (UNCHS-Habitat, 1990).  Given such a body, its 

responsibility is to address the administrative role and coordinate policies.  However 

each country will have evolutionary solutions instead of revolutionary ones and the 

improvements should be done based on existing resources and procedures rather than 

imposing completely new ones. 

In seeking to improve land information management systems and the capacity of 

effectiveness and efficiency of the system, a perfect solution will not be achieved, 

however optimization is possible.  The World Bank has spent almost a decade 

recognizing the interest in land management and land information systems.  The 

research on this area has grown to understand and address orderly development in 
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rural and urban areas of developing countries (Williamson, 1991).  In these countries, 

an effective land information management is of particular importance because it 

provides administrative mechanisms to plan and guide uses of resource (Dale and 

McLaughlin, 1988). 

As Palmer (1996) said once: “the management of land information is shifting its 

focus from reporting on past evens to monitor present activities and predict possible 

activities”.  Preserving history is extremely important for current and future decisions, 

however, an efficient land information management system needs to provide more 

powerful characteristics such as the following. 

• A unique land data bank that is accessible to users of such data in both the public 
and private sector. 

• An accessible environment for the preparation and collection of activities. 

• An appropriate infrastructure able to maintain an up-to-date, reliable and complete 
systems. 

•  An inventory of activities done, of current ones and missing ones (to be able to 
prioritize future workloads). 

• Invest and use of possible geographic information systems with property parcels 
geo-referenced. 

• Rely on a custom workflow management system (CWMS), to define where the 
activity is taken place inside the agency. 

• Integration with planning, engineering agencies, economic agencies and finance 
agencies with the banking sector, to promote the Evolutionary Theory of Land 
Rights (ETLR) in a country and be more supportive of the juridical and fiscal 
components. 

The Water and Urban Development Division at the World Bank in 1987 stated “A well 

functioning land management system with all its components parts is essential for 

orderly urban growth, a dynamic private sector and efficient housing finance system” 

(Williamson, 1991).
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CHAPTER 4 
CADASTRAL INFORMATION SYSTEM 

In the context of this research a cadastral information system (CIS) is the 

conjunction of the fiscal cadastre, which describes the spatial dimensions of legally 

recognized land rights, and the legal cadastre, which describes the non-spatial aspects 

of land rights.  This is commonly known as property registry or land recording system 

(Figure 1-2).  Therefore the records with interest in land are joined with defined property 

parcels.  However, the cadastral property parcel should define the nature and function 

of a cadastral information system, the record arrangement required, and the choices 

made by land management.  The focus of this chapter is on the literature review of 

worldwide cadastral information systems and the identification of the current cadastral 

information system situation in Puerto Rico.  

In past years, land records were compiled for public use by governmental 

agencies.  However recently those land records have been compiled by the private 

sector in some countries.  For example, Spain privatized its registry, allowing efficient 

management for most of the deficiencies of public administration of property registry.  

Benefits are given to registrars that manage their registry efficiently and effectively1.  

Originally the collection of land records was for fiscal purposes, but currently land 

records are the common base for diverse necessities and essential for orderly urban 

growth, dynamic sectors and efficient cadastral information systems.  The elders of a 

society used to be responsible for the repository of genealogies, which validated land 

                                              
1 Attorney Mayra Huergo, former registrar of Section II of Carolina, Puerto Rico in interview the 20th of 
august of 2008. 
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tenure.  Nowadays land records are managed depending on a country’s policies, 

cultural influences, governmental agencies, interactions and public responses. 

The Birth of Worldwide Systems 

Simpson (1976) once said “land registration is only a means to an end. It is not an 

end in itself. Much time, money, and effort can be wasted if that elementary truth be 

forgotten”.  This statement is still valid in cultures where land is considered more than 

just a physical component.  Many developing countries consider the importance of a 

proper cadastral information system and make the development for a strong economy a 

high priority (Feder and Nishio, 1997).  Meanwhile transitional economies understand 

the extent and nature of benefits which can be expected from such a process. 

A successful cadastre according to the Federation International of Surveyors (FIG) 

(1995) should provide security of tenure, be simple and clear, be easily accessible and 

provide reliable and current information at a low cost.  Some countries have been able 

to fulfill such characteristics, others have somehow accomplished some and others are 

way too far of willing to do it.  Although the FIG defines that a modern cadastre provides 

better access to the information, better quality and better legal and physical security 

than traditional manual systems, it is because they are more cost effective and a greater 

facilitator of data exchange between different agencies.  The following sections will 

present the major efforts that gave birth to current worldwide cases.  

European Cadastral Systems 

European cadastres are the starting point for modern cadastres worldwide.  The 

evolution started with the Domesday Book and Royal Decrees of Grace, the 

“Grundbuch” system, the French Napoleonic Cadastre and the Empress Maria Theresa 

Cadastre.  Then came dual purpose cadastres and lately multipurpose cadastres have 
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been used, which some think might include remote accessibility using LIS.  Although the 

primary reason was to establish a fiscal system, the identification was for taxation. 

During the 17th century, the Europeans developed an understanding and appreciation of 

the cadastre purposes beyond taxation (McLaughlin and Clapp, 1978).  From the early 

18th century, major land reforms, two world wars, several civil wars, the introduction and 

collapse of communist regimes, and the introduction of modern market economies had 

influenced most of today’s European cadastral systems.  

A hectic history of the region caused among other things to have a mega migration 

and change in the European land systems as they moved from feudal economies to 

market economies.  Reforms were imposed on and a complicated evolution evolved in 

response to the Industrial Revolution.  In the mid 20th century, the result of communism 

and migration ended in collectivization2, where lands were restituted prior to the 

Communist era.  By this point land was the primary symbol and source of wealth 

because it tied humanity with the physical aspect of the land.  But after the Second 

World War, the population saw land as a limited resource and planning became 

indispensable as the growing world became dynamic.  Nowadays the land scarcity is 

inevitable and so is the use of it.  More concerns3 have been developing towards the 

maximum use for land, land preservation, sustainable development and multi-purpose 

                                              
2 One type of collectivization was when full expropriation of land and property took placed and then it was 
consolidated into state farms and other state organizations. Other one was when an owner was not 
expropriated, but his/her property became part of a large land use complex, also known as cooperative 
(Bogaerts, Williamson, Fendel, 2002). 

3 Cadastral systems evolution can be seen in documents from the International Federation of Surveyors 
(FIG) such as Statement on the Cadastre (FIG, 1995), the UN-FIG Bogor Declaration on Cadastral 
Reform (FIG, 1996), the UNECE Land Administration Guidelines (UNECE, 1996) and the UN-FIG 
Bathurst Declaration on Sustainable Development for Land Administration (FIG, 1999 and Williamson et 
al, 2000).  
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land information systems.  Figure 4-1 shows the evolution of the cadastral systems in 

mostly the European region. 

System  
Example 

 Components 

Fiscal Records 
Domesday Book  
(1085-1086)  
Royal Decree of 
Grace (15th Century) 

= Fiscal 
Documents 
(text) 

      

Fiscal Cadastre 
English Tithe 
System  
(855-1836) 

= Fiscal 
Documents 
(text) 

+ Fiscal Map     

Fiscal Cadastre 
and Basic Registry 
System L’ancient 
cadastre (1807-
1847) 

= Fiscal 
Documents 
(text) 

+ Fiscal Map + Basic 
Registry  

  

Dual Cadastre 
(Netherlands) 

= Fiscal 
Documents 
(text) 

+ Cadastral 
Map 

+ Improved 
Registry of 
Deeds or 
Registry of 
Title 

  

Multipurose 
Cadastre 
Grundbuch (1871) 

= Fiscal 
Documents 
(text) 

+ Cadastral 
Map 

+ Improved 
Registry of 
Deeds or 
Registry of 
Title 

+ Other parcel 
related 
documents 

Land Information 
System Network 

= Socio-
Environmen
tal System 

+ Socio-
Economic 
Systems 

+ Socio-
Infrastructure 
Systems 

+ Cadastral 
Information 
Systems 

 
Figure 4-1.  Evolution of cadastre. 

Western Cadastral Systems 

The western land settlement was defined according to colonization.  During the 

11th century, the Vikings established several colonies in Greenland.  But it was not until 

the Spanish expeditions reached the Americas in 1492 that showed a colonization 

effort.  European exploration and colonization began rapidly expanding.  During the 15th 

century much of the islands of the Caribbean Sea were colonized and early in the 16th 

century, so where parts of North and South America.  Notoriously, the western world 
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was under European influence: Spanish, Portuguese, English, French, Dutch and 

Russian among the main ones.  

As time passed by, more European nations gained interest in the America’s 

conquest, making it a fierce competition to extend the colonized territory without 

forgetting the threat of other colonies and pirate attacks.  It was during the Reconquista4 

that land was finally granted to European settlers.  As a reward, the Conquistadores5 

gave to some of their troops and officers designated Indian towns and settlements were 

established to find treasures and cultivate land.  

In North America during the 17th century, small land grants were made to 

individual settlers and large tracts were granted to well-connected colonists.  The first 

Spanish settlement was in Veracruz and the first English settlement was in Jamestown, 

currently known as Virginia.  The first French settlement was in Port Royal, currently 

known as Nova Scotia.  Rivalry between the European powers created a series of wars. 

Colonial territories frequently changed and had a great impact in the development of the 

colonies.  Conflict, confederation and invasion were all responses to threats towards the 

American power. 

During the late 18th century land grants were given to the Army and the 

Ordinances of 1785 and 1787 for survey, sale, and government of northwestern lands in 

the continent.  This established the precedent by which the United States would expand 

westward across North America by the admission of new states, rather than by the 

                                              
4 The Reconquista was a period of 800 years in the Middle Ages during which several christian kingdoms 
of the Iberian Peninsula succeeded in retaking the Iberian Peninsula from the Muslims. The personal 
union of the Spanish and Portuguese Empires resulted in 1492; the entire peninsula was under Christian 
leadership. 
5 Spanish soldiers, leaders, explorers, and adventurers involved in the conquest of the Americas following 
Europe's discovery of the New World by Christopher Columbus in 1492. 
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expansion of existing states.  During settlements, land was regarded as free good and 

neither the quality of cadastral arrangements nor their subsequent maintenance were 

significant (McLaughlin and Clapp, 1978).  

Although these documents were produced, the property conveyances performed 

created the General Land Office (GLO) in 1812 by the Congress in order to handle the 

increasing land business from the rapid westward expansion.  Records were 

administered and maintained by the GLO to retain evidence of the land and mineral 

records.  These exercises created a dramatic change in current procedures and marked 

the creation of the deed registry for the founding of the nation.  Later, the Homestead 

Act of 1862 was the culmination of controversies over North American land because 

everyone was entitled to file for a piece of land after the fulfillment of criteria. 

In North America, the information regarding the nature and extent of the interest of 

a legal property parcel must be available and public.  The Bureau of Land 

Administration (BLM) has continued to maintain the official land status and cadastral 

survey records since the GLO was active.  Among the records are the master title plats, 

the historical index pages, cadastral plats and survey notes organized by state, 

township and range throughout the nation. 

Cadastral Systems Models 

All the current cadastral systems are based on one the several cadastral 

information models that have been presented through the years by Peter Dale (1976), 

McLaughlin (1975), National Research Council (1983), Williamson (1986) and Derby 

(1998).  Peter Dale presented a cadastral information model based on land survey and 

boundary definition.  The central process elements such as adjudication, demarcation, 

survey specifications and methods as well as boundary description were influenced by 
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external factors such as government, education, professionalism, legal issues and 

socioeconomic factors.  This was in order to produce cadastral maps, title records, 

valuation and taxation documents and planning and control elements (Derby, 1998).   

Meanwhile McLaughlin focuses the role of the multipurpose cadastre as information 

system. Figure 4-2 shows that the acquisition of data for a multipurpose cadastre 

consists of all the gathering of information of all the land tenure arrangements within a 

jurisdiction and the changes it has had during the process (McLaughlin, 1975). 

 

 

 

 

 

 

 

 

 

 

Figure 4-2.  The Cadastre as a land tenure information system. (McLaughlin, 1975) 

The National Research Center (NCR) developed a multipurpose cadastre model 

defined as a large scale community that oriented land information systems to serve the 

public and private sectors of a community.  According to Dale and McLaughlin (1988) 

the Figure 4-3 shows the distinguished characteristics of the system where: 

1. The property parcel is the spatial fundamental unit. 

2. Land records are related to the corresponding property parcel. 
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3. The spatial cover has the most completed. 

4. The accessibility to the data provides a ready and efficient means to.  

5. The storage provides an alternative to be off-line and on-line for adequate 
information dissemination. 

The NRC Multipurpose Cadastre Model defines cadastral information based on 

base mapping with a spatial reference framework.  The main objective of the model is to 

relate various types of information for each parcel, each related to one another by the 

main component of information; the geodetic reference framework.  The parcel serves 

as the primary organizing principle, although, Derby (1998) defines the multipurpose 

model as a combination of cultural and natural land information systems. 

 
 
Figure 4-3.  Multipurpose cadastre components. (National Research Council, 1983) 

Later in 1986, Ian Williamson designed a model for Australia based on a 

centralized cadastral information system.  This model guarantees spatial consistency as 

well as the NRC Multipurpose Cadastral model because it has as a topographic base 
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map referred to a common geodetic reference framework.  Although this model shown 

in Figure 4-4 defines the cadastral database as the conjunction of land registration 

information with the cadastral maps, the land tenure is guaranteed (Palmer, 1988).  The 

result of that union defines a land information center from where the existing 

independent governmental authorities obtain their sharing information (Williamson, 

1986).  

 

Figure 4-4.  Williamson’s multipurpose land information model. (Williamson, 1986) 

Meanwhile in 1985, a multipurpose land information system for the state of 

Wisconsin was created in response to the necessity of a standard foundation for an 

accurate geographic reference system of land information.  Different layers were 
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created based on its purpose (GIS themes6).  A common linkage mechanism was 

based on accurate geographic referencing of land information.  These layers are 

generally classified according to the information support systems mentioned in Chapter 

3: socio-environmental, socio-economic and socio-infrastructure.  Some of the layers 

found in those information support systems are: ownership, parcels, lots, blocks, tracts, 

land claims, legal land descriptions, land use, taxation areas, zoning, ownership and 

rights transactions, public lands management, land use restrictions, states, counties, 

towns, cities, plat maps, land grants, mineral surveys, subdivisions or transactions.  

The International Federation of Surveyors in the Cadastre Statement reaffirms the 

powerful importance of the property parcel as a building block for a cadastral 

information system.  It also recognizes that there is no uniform cadastre for every 

jurisdiction, but gives a range of options in establishing and managing it.  In the context 

of Derby’s model (1998), it was proven that even though the Williamson model (1986) 

promotes large amounts of GIS layers, the extension of computerization in cadastral 

information systems is always a goal of achievement and essential for informed land 

management solutions.  It does not resolve problems of inconsistency, incompleteness 

or dated records.  

In developing countries, cadastral models need to be based mainly on social 

purposes (Barnes et al., 2000).  Squatters, shantytowns, communal lands and 

indigenous people are some of the typical settlements that require special 

arrangements.  The result of unrecognized groups of marginal population in many of the 

                                              
6 A list of common themes used by GIS specialists can be defined according to the Cadastral Data 
Content Standard (http://www.nationalcad.org/data/documents/CADSTAND.v.1.4.pdf). Accessed 12th 
October, 2008. 

http://www.nationalcad.org/data/documents/CADSTAND.v.1.4.pdf�
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world's poorest countries does not have ordinary settlements, thus common cadastral 

formal systems are needed.  However, property law usually favors the property owner.  

In some cases where squatters have had a default ownership, laws have been changed 

to legitimize their status and sometimes adverse possession is used as mechanisms to 

legitimize the virtue of prolonged occupation (Feder and Nishio, 1997 and de Soto, 

2000).  

The government tears apart many of the houses built for squatting where 

electricity is stolen from a hanging cable or water is taken out of unused tabs.  But soon 

after, the squatters rebuild them by any means necessary.  Sometimes the squatters 

can easily find basic services such as running water and electricity.  Squatting is mostly 

illegal, but it still occurs regularly in many countries (de Soto, 2000).  In Scotland 

squatting is punishable by fine and is considered a criminal offence.  However in 

Netherlands, squatters can legally occupy a building that has been empty for 12 

consecutive months. 

Some of the names given to the squatters in Latin America are; in Peru: pueblos 

jóvenes (“young towns”); in Puerto Rico and Venezuela: invasores or barrios 

(“invaders”); in Argentina: villa miseria (“misery villa”), and in Uruguay: cantegriles. In 

other places the squatters are known as okupas (“occupiers”) in Spain, paracaidistas 

(“parachuters”) in Mexico, iskwater in Phillipines and instandbesstzen (“renovating and 

occupying”) in Germany. 

However in communal lands (mostly rural areas), territory is a community 

possession.  Many communal lands are at a lower elevation and consequently have 

higher temperatures (Andrews, 1979).  Earlier communal lands were called Tribal Land 
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Trusts as the whole community agreed to a sharing of the territory.  In Mexico this 

system is called El Ejido.  The government promotes the use of communal land shared 

by the people of the community.  

Shantytowns, commonly known as the favelas in Brazil, are composed of a large 

population that is displaced.  The population is racially mixed and driven by economic 

forces.  The shantytowns have irregular, self-constructed housing and typically occupy a 

property parcel or parcels in an illegal way among the peripheral areas of a town or city.  

Although their illegal systems and randomly constructed, some of them have internal 

transit passages, running water systems, electricity and sometimes even cable 

television. 

Existing Worldwide Systems 

New approaches of cadastral information systems have been working towards the 

consistency of three parts.  One being a graphical database which contains information 

related to the property parcel and another being a descriptive portion of relevant and 

related information to the property parcel.  The most important being the linkage 

mechanism which in most cases is a property parcel identifier (Barnes, 2003, Barr, 

1985, McLaughlin and Clapp, 1978 and Williamson, 1997).  A common apprehension of 

data standards requires sometimes making comprehensive, complex, and expensive 

changes to existing databases.  As countries try to keep up with one another’s societal 

changes and the inclusion of the bombarded use of technology, the cadastral systems 

have turned into integrated systems as the countries’ economies allow them to. 

Cadastral data models are modifying to improve their capacity to deliver and 

maintain information about the property parcel.  New visions are evolving towards land 

administration systems.  Kalantari et al (2006) have created a cadastral model where an 
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integrated land management paradigm is designed to support sustainable development. 

The cadastral data model is the core of four functionalities: land mapping, land 

registration, land valuation and land development.  Even though these processes seem 

to be independent, each relies on the property parcel.  Kalantari et al (2006) studied five 

different states and jurisdictions including three Australian states, the Netherlands and 

Switzerland.  The results of the case studies proved that the legal component in a land 

administration system defines the prime importance.  The legal purpose of a cadastral 

system gears the security of land ownership rights.  It is the current core model of 

several countries including three main data elements: property parcel, property rights 

and restrictions and interested person in the property parcel (Figure 4-5). 

 
 
Figure 4-5.  Data elements of core model of cadastral systems. (Adapted from 

Kaufmann and Steudler, 1998. Graph by author) 

Among existing worldwide cadastral information systems, this research describes 

it according to the geographical location.  Next sections describe the cadastral systems 

in the European Union countries, America’s countries and other developing countries. 

The section studies America’s countries that are divided between Central America and 

Property 
Parcel 

Rights and 
Restriction

 

Persons 
Interested 



 

 89 

South America.  Meanwhile the other developing countries refer to the countries in 

Africa and Asia. 

European Cadastral Systems 

The European Union (EU) established in 1951 started with only six countries: 

Belgium, France, Germany, Italy, Luxembourg and the Netherlands.  Today the EU 

includes 27 independent member states and three official candidate countries being 

Croatia, the former Yugoslav Republic of Macedonia and Turkey.  The Balkan countries 

of Albania, Bosnia and Herzegovina, Montenegro and Serbia are recognized as 

potential candidates.  The EU does not recognize a common cadastral model.  All the 

countries have their cadastral models based on their background history and progress 

since the collapse of communism as well as their political, economical and cultural 

influences.  Their models are also based on their national necessities for a cadastral 

system, the availability of technology and origins of their property registry system.  The 

cadastral system depends on the focus of the administration.  The administration of the 

cadastral systems in Austria, Spain and France are entirely fiscal.  Meanwhile Greece 

and Portugal maintain their territorial databases open to the service of different, but 

specific sectors.  Cyprus, Latvia and Poland maintain their cadastral systems open to 

the service of public administration.  And curiously Germany keeps a specific end 

according to the federal state. 

Gracefully all the EU countries define the property parcel according to the 

registered property parcel or just the property parcel number.  According to Miranda 

Hita (2003), the cadastral cartography in the EU is mostly digital or currently being 

transformed to be incorporated into GIS.  Almost all of the countries in the European 

Union maintain a very good relationship between the property registry and the cadastre 
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except for Malta, Ireland and the United Kingdom who do not have a cadastre (Miranda 

Hita, 2003).  The United Kingdom has a complete computerized system for keeping the 

property registry.  Figure 4-8 shows the distribution of the type of relationship between 

the Property Registry and the Cadastre of the European Union countries. 
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Figure 4-6.  Distribution among countries of the European Union. (Adapted from 

Miranda Hita, 2003, graph by author) 

Currently some countries of the EU have CIS such as Germany and the 

Netherlands and others such as Turkey are moving towards that objective.  The 

cadastre in Germany is the official register because all property parcels are described 

graphically and with textual data (Cadastral Template, 2008).  Germany has created a 

digitization of the analogue cadastral maps (ALK- Automated Cadastral Map) and of the 

records (ALB- Automated Property Register).  It has also created the Official 

Topographic and Cartographic Information Systems (ATKIS®) where around 61.3 

million parcels constitute the database (Hawerk, 2001).  Meanwhile the land registers 

and cadastres of the Netherlands serve as a multipurpose aim because their Civil Code 

prescribes for a legal transfer of rights in-rem7, which include right of disposal for the 

                                              
7 The term in rem is a legal terminology for the power a court may exercise over a property.  
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seller, buyer-seller agreement, obligatory title and recording in the public registry 

(Cadastral Template, 2008).  They have digitized all the cadastral data and 

implemented a new system based on the GEO++GIS software which allows them to 

make temporal and current cadastral and title queries (Alkan, 2008).  

Turkey has been trying to reach the same goals as those countries that belong to 

the EU, but unfortunately due to its geographical and economical conditions, it hasn’t 

yet met the standards (Alkan, 2008).  Turkey’s cadastral system is legal based, but land 

taxation is one of the purposes of the system.  The cadastre has a multipurpose role 

because it provides information to local land planning and development (Cadastral 

Template, 2008).  Although, Turkeys’ cadastral data is maintained in either analog or 

digital mediums (Alkan, 2008), the country has been working towards the EU by using 

the cadastral systems guides established.  Since 2001, Turkey has developed the 

Turkish Land Registry and Cadastral Information Systems (TAKBIS). 

Meanwhile, Sweden has the registered and presented property information 

integrated with the corresponding geographic location.  The country has been working 

on this since 1972, when a new modern land law and real property formation act was 

established to convert their Land Register and Real Property Register into digital form 

(Ericsson, 2008).  The cadastral system includes the land information system to control 

and promote sustainable and efficient land use and provide land information for land 

titling, land use planning, land taxation, environmental control and business 

development (Cadastral Template, 2008).  The success of Sweden’s system continues 

to relapse on unique legislations during the last 30 years and the importance of 

surveyor’s responsibility towards the cadastre. 
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According to the Cadastre 2014 (Kaufmann and Steudler, 1998), Switzerland 

which is not part of the EU, has the most improved and applied CIS.  Up until 1993, the 

cadastral system had purely legal purposes and provided security of land ownership 

rights.  Later cadastral surveying data served as basis to LIS and from 2002, there has 

been a rise in content of cadastral system serving more purposes (Cadastral Template, 

2008).  The digital cadastre map consists of 8 layers made of administrative 

subdivisions, pipelines, ownership, local names, heights, single objects, land cover and 

control points. 

In 2002 the Norwegian government decided to change the Land Registry from the 

Land Courts to a centralized system named the Norwegian Mapping and Cadastre 

Authority head office.  Many documents were transferred one by one from each court, in 

one weeks time (Frøstrup, 2008).  Today Norway’s cadastral system has a multipurpose 

role, which is used by governmental institutions, the public sector and private 

companies (Cadastral Template, 2008).  Meanwhile, other Nordic countries such as 

Finland have the cadastral system to secure the legal interests in land and 

conveyancing, but also to serve the fiscal and planning sector (Cadastral Template, 

2008).  Although, their system was renewed between 2003 and 2005, there was an 

extensive collaboration process of the municipalities maintaining the cadastral registries 

between the Ministry of Justice and the National Land Survey (Kokkonen, 2008). 

Land registration in Denmark is separated into three areas: the Cadastre, the land 

register and the common municipal property data system.  Since 2001, this has initiated 

a cooperation project between the Local Government Denmark (LGDK) and the former 

Association of County Councils in Denmark (Danish Regions) to promote reorganization 
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into digital management (Nielsen and Kristiansen, 2008).  The Danish cadastral system 

is accepting a broader aspect of the cadastre; the extensive modernization is helping to 

establish a digital public management (Cadastral Template, 2008).  By 2008 there were 

around 2 million cadastral properties in the system and Denmark is looking forward to 

gathering all the properties in one database: the cadastre register and the cadastral 

map (Nielsen and Kristiansen, 2008).  

Law established the Land Registry of Iceland in 1976, but it did not become a 

reality until 25 years later.  The registry is a central public one which contains 

information entered and used by the central and local government (Hauksdóttir, 2008). 

The centralization of information in the Land Register has taken place.  According to 

Hauksdóttir (2008), by 2001, only three out 26 district magistrates were using 

computers to perform the property registration.  However by April of 2008, 96% of all 

legally registered properties were registered electronically (around 180,000 property 

parcels). 

The Hungarian Unified Land Registry System is the integration of the cadastre and 

the legal system (based on the Grundbunch) on legal basis and institutional level 

(Cadastral Template, 2008).  It has become a computerized multipurpose system and 

since the 1990’s has been cost recovering.  However in 2007 it has become a self-

financing organization (Osskó, 2008).  By 2005, rural digital maps of the whole country 

have been completed.  By 2007, urban digital maps of the whole country were 

completed as well (Mihály and Zalaba, 2008) and in 2003, online access to the 

integrated land information services (TAKARNET) has been provided through Internet 

to registered and authorized users.  Meanwhile, Poland has been trying to implement a 
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cadastre within the Internet.  The cadastre is maintained on a district level, which is 

composed of one or more communes.  Unfortunately they do not maintain a unified 

standard cadastre software, although they do keep cadastral data exchange standards 

(Karabin, 2008). 

Like other countries, Spain has made enormous efforts in recent years to 

computerize the management of cadastral databases and processes, as a way to 

maintain updating the system, accessibility of information to users and improve the 

quality of service (Conejo Fernández, 2003).  Although the Spanish cadastre has mainly 

fiscal purposes to compute the real property taxes, it is also a territorial database that 

allows access to the location and land information of each property parcel.  Conejo 

Fernández (2003) refers to the Spanish cadastral information system as a composition 

of two independent, but closely related organizations: the Cadastre and the Property 

Register.  The General Directorate (G.D.) of Cadastre is responsible for 95% of the 

cadastre administration and the remaining 5% is administered by the regional 

governments of Navarre and Basque Country (Conejo Fernández, 2003).  This cadastre 

system is a dynamic and open system because it allows the interaction with multiple 

amounts of suppliers, users and clients to interchange information throughout the use of 

Internet accessibility.  Between 1999 and 2002, the webpage was created and basic 

services were provided along with it.  Since 2004, the Virtual Office of the Cadastre8 

was placed to provide services to users via Internet. 

                                              
8 The webpage address that provides the services is http://ovc.catastro.minhac.es/ (Accessed 12th 
October, 2008) 

http://ovc.catastro.minhac.es/�
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America’s Cadastral Systems 

The 21st century characterizes itself by the birth of new institutions and cadastral 

laws.  A modern trend recommended in international forums is to unify the cadastre-

registry into one agency (Kaufmann and Steudler 1998, Barnes 2003, Osskó 2006, 

Burns et al 2006, Bruce 2006).  The Americas are trying to acquire procedures to keep 

a close interaction between the cadastre and the property registry in order to join both 

agencies into one.  The Inter American Development Bank is contributing with the 

beginning of completely new systems, the modernization of existent systems and to 

reform other systems in several countries with approximately 964 millions (Table 4-1). 

Table 4-1.  Projects sponsored by the Inter-American Bank (IDB) 
Country Project Period 
Mexico Municipal C adastral S ystem S trengthening f or t he 

“Mejora tu Calle” Program 
Program for Certification to E jidal Rights and T itling of  
Urban Patios – PROCEDE 

2009- 
 

1993-1994* 

El Salvador Land Titling Program 1999- 
Guatemala Establishing cadastral Registry &  S trengthening Legal 

Certainty Protected Areas 
2009- 

Honduras Land Reform 1961 
Costa Rica Cadaster and Registry Regularization 2000- 
Panama Panama Land Policy Program 

Metropolitan Region Cadastre and Land Administration 
Modernization Program 
National Land Management Program (PRONAT) 

2009- 
2007- 

 
2002- 

Brazil Cadastre and Land Regularization Program 2005- 

Colombia Land Titling Program 
Land Titling and Registry Modernization 

1996-2000 
1997-2007 

Paraguay Cadastral Registry 2003-2006 
Bolivia  Land Regulation and Legal Cadastre Program 2003- 
Ecuador Land Titling and Registration 

Training Program for Land Registrars 
Dec 2001 
2001-2002 

Peru Land Titling Program 
Register and Land Title Stage II 
Land Titling and registration Program III 

1995-2001 
2001-2008 

2010- 
Dominican Republic Modernization Land Jurisdiction 

Cadastral & Land Administration Tech. 
Land Jurisdiction Modernization Program 

1997-1999 
1997-2000 
1997-2006 

Trinidad & Tobago Land Title Legislative Package 2004-2005 
Note: Information extracted by the IDB official website http://www.iadb.org/projects/index.cfm?lang=en  

http://www.iadb.org/projects/index.cfm?lang=en�
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Central America 

In Central America, countries such as Costa Rica, El Salvador, Guatemala, 

Honduras, Nicaragua and Panama are developing improved initiatives to existing 

cadastral systems.  The World Bank is sponsoring Land Administration Projects in most 

of Central America.  In the studied countries by Proenza (2007) the ideal cadastre-

registry system has been achieved only in El Salvador in 1994 and in Honduras in 2004 

(Table 4-2).  The aide of all those World Bank projects supporting land administration in 

Central America have been a long term endeavor, which have involved sequential 

operations (Proenza, 2007). 

Table 4-2.  Projects sponsored by the World Bank in Central America. (Proenza, 2007) 
Country Project Period  
El Salvador Agricultural Sector Reform and Investment Project -PRISA  

Land administration Project-Phase I  
Land administration Project-Phase II  

1994-2003 
1997-2005 
2006-2010 

Guatemala Land Administration Project  2000-2007 
Honduras Rural Land Management Project - PAAR  

Land Administration Program of Honduras - PATH  
1998-2004 
2004-2008 

Nicaragua Land Administration Project - PRODEP  2003-2008 
Panama National Land Administration Program (PRONAT)  2001-2009 
 

Costa Rica has the National Registry in charge of the registry activity that is 

composed by the Registry of Immovable Goods and the National Cadastre.  After the 

executive decree of May 25, 1982, a new regulation was established that the National 

Cadastre has the virtue to fulfill technical, legal and administrative regulations to create 

a multipurpose cadastre9.  The integration processes of the cadastre with the legal 

registry have been narrowing the linking processes (Erba, 2008).  Currently this country 

also has the capacity to make property registry consults through the Internet.  

                                              
9 Based on the information provided in the official website of the National Registry of Costa Rica 
http://www.registronacional.go.cr/principal.htm. (Accessed 12th October, 2008) 

http://www.registronacional.go.cr/principal.htm�
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The publicity of property documents of El Salvador is generated in the National 

Registries Center which shelters the Property Registry and the National Cadastre (Erba, 

2008).  In 2005, they were granted a project from the World Bank to aim at improving 

the completion of land regularization, increase the transfer of information to Property 

Registry and Cadastre Information System and improve the execution of day-to-day 

registry and cadastre services at the local level10. Lately the National Registries Center 

(NRC) have been providing the launching of a unique virtual window called “Virtual One 

Stop Shop” (eCNR), which provides data interlinked and interrelated with all other types 

of registries in the NRC.  Some of these include the Registry for Real Property and 

Mortgages, the Institute of Geography and National Cadastre.  Meanwhile in 

Guatemala, there has been the creation of the Cadastre Information Registry (RIC), 

although the physical cadastre and the property registry (RGP-Registro General de la 

Propiedad) still work separately, but in a parallel way (Erba, 2008).  For quite sometime 

they have been working to have a legal/property cadastre at the national level (USAID, 

2007).  In 2006 they were granted a land administration project with the World Bank to 

foster the process of achieving efficient and accessible cadastral and land 

administration services into other municipalities11. 

Honduras is one of the countries in Central America willing to institutionalize a 

unique system called the Catastro Registral (Cadastral Registry) where the Registry of 

Immovable Property and the General Directorate of Cadastre and Geography have 

                                              
10 Based on information provided in the official website of the World Bank http://web.worldbank.org/ 
external/projects/main?pagePK=64283627&piPK=73230&theSitePK=40941&menuPK=228424&Projectid
=P039086. (Accessed 12th October, 2008) 
11 Based on the information provided in the World Bank official website http://web.worldbank.org/external/ 
projects/main?pagePK=64283627&piPK=73230&theSitePK=40941&menuPK=228424&Projectid=P08710
6. (Accessed 12th October, 2008) 
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been enclosed (Erba, 2008).  Although this country is still working towards narrowing 

the steps for an integrated system between the registry and the cadastre, it has created 

the Unified System of Registries (Sistema Unificado de Registros) that combine the 

information of all the registries and provides support to all the municipalities via Internet. 

At least the Sistema Unificado de Registros provides the common base between the 

cadastre and the property registry.  Nicaragua on the other hand has established by law 

to integrate property information throughout a permanent exchange of information 

between the National Cadastre and the Public Property Registry.  However Nicaragua 

has not been able to consolidate the systems (Erba, 2008). 

The government of Panama is moving forward with the National Land 

Administration Project (PRONAT) to have law, policy and institutional reforms (USAID, 

2007).  The Dirección de Catastro y Bienes Patrimoniales (Directorate of Cadastre and 

National Assets (DCBP)) is a branch of the Ministry of Economy and Finance of 

Panama.  It is made with the responsibility of creating the cadastre of the whole country 

and maintaining a description of the public properties (Erba, 2008).  The cadastre is 

experimenting with colossal changes due to the help of the International Bank 

Development.  Through the creation of an automated consulting system of cadastral 

transactions via Internet and the PRONAT program in the property registry, both need 

to streamline and reform (USAID, 2007). 

As Mexico is a part of Central America, it manifests a different behavior because 

of being a federate country.  Some states are deciding to have the cadastre and the 

property registry joined, but others have declined.  There is also a dual land system: 

private landownership and social/group landownership (USAID, 2007).  There is not a 
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general cadastral function explicitly referenced or sustained by the Federal Constitution 

of Mexico, yet still it shows three different behaviors: cadastre totally centralized system 

(state level), state cadastres decentralized towards municipalities and state cadastres 

that work parallel to municipalities(Erba, 2008). In 1995, Mexico initiated a program 

called National Cadastre Modernization Program (NCMP), which was sponsored by 

Mexico's National Secretariat of Social Development (SEDESOL) to implement a 

Geographic Information System to manage land records in Mexico (Marotta, 2007). 

South America 

South America has some federal countries, but they all use different strategies to 

manage their cadastres.  For example, Venezuela has at national level, the Instituto 

Geográfico de Venezuela Simón Bolívar (Geography Institute of Venezuela Simón 

Bolívar), that is responsible for directing, coordinating, establishing the policies and 

maintaining the cadastre of the whole country (Erba, 2008).  However it is the 

municipalities that are responsible for raising the property information and feeding the 

cadastral system based on the national regulations (Cadastral Template, 2008).  

Argentina’s cadastre system has legal, fiscal and multiple purpose role, but they 

vary according to the province (USAID, 2007).  Although the Argentinean government 

has defined a National Law of Cadastre, the country has never executed the power to 

administer nationally.  Instead, each of the provinces have their specific regulations 

(Erba, 2008).  Each province organizes the physical, legal, and fiscal cadastre in a 

unique way and with parallel techniques; the municipalities organize their urban 

cadastre according to their planning structures.  In this process both levels maintain a 

very good connection. 
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Brazil functions differently as the cadastres are organized at a local level.  The 

local governments arrange their municipality cadastres with a vast independence (Erba, 

2008).  In the presence of so many regulations at municipality level, there is neither 

regional cadastre nor a cadastral national law that regulates the system.  Although Erba 

and Sesser (2005) state that in Brazil, there have been talks about a multipurpose 

cadastre, there is actually no municipality that is capable of a showing a finalized 

example.  Meanwhile Colombia has a system that is nationally regulated by the Instituto 

Geográfico Agustín Codazzi (Agustin Codazzi Geography Institute of Colombia).  It has 

several independent cadastres that still have to follow the procedures and regulations 

that the institute established (Erba, 2008).  Ramos Rodríguez (2003) states that 

Colombia has been developing an interrelated project to integrate the cadastre and 

registry in order to provide updated, reliable and easy accessible information.  

According to the Instituto Geográfico Agustín Codazzi12 since May 2009, Colombia has 

a Geographic Information Systems (Sistema de Información Geográfica para 

Planificación y Ordenamiento Territorial - SIG-OT) that provides information to the user 

via Internet. 

Paraguay shows a peculiar situation; the General Directorate of Public Registries 

and the Directorate of Immovable Tax used to provide services mainly in the Asunción 

(USAID, 2007).  Therefore the municipalities with the coordination of the previous 

directorates, prepared, maintained and updated the municipal cadastre (Erba, 2008). 

But there have been problems including the centralization of the system and the 

existence of many landholders that do not have title and others who have it, but show 

                                              
12 Their official web site is www.igac.gov.co. (Accessed 12th October, 2008) 

http://www.igac.gov.co/�


 

 101 

discrepancies with neighboring boundaries (USAID, 2007).  So in 1992, the National 

Cadastral Service of Paraguay was created as a technical division of the Ministry of 

Finance.  Later in 2003 the Inter-American Development Bank granted a $ 9 million loan 

to modernize the national cadastre and land registry systems.  The program has had 

the intention of establishing a legal framework link to the geographic database of the 

national cadastre to that of the property registry.  It has also decentralized the systems, 

with the addition of three more regional offices (IDB, 2003).  Uruguay also shows a 

centralized system, the National Directorate of Cadastre, though the Uruguayan system 

allows decentralizing the data according to the corresponding governmental offices 

(Erba, 2008).  Their system is multipurpose oriented as it takes care of the geometric, 

economic and real potential characteristics (Erba and Sesser, 2005). 

In Bolivia, the cadastre vision is of traditional character: economic, legal and 

physical (Erba and Sesser, 2005).  Their government set out to reform their legal and 

institutional framework in 1996 (USAID, 2007).  The National Institute of Cadastre was 

dissolved and has no longer been an existence of the bond between agencies that are 

land related (Erba, 2008).  The municipalities are now in charge of organizing the urban 

cadastres and are using them to arrange the tax collection system according to the 

Organic Laws of the Municipalities, always taking into consideration the National 

Regulations of the Urban Cadastre of 1991 (Erba, 2008).  Fortunately the Bolivian 

government studied the importance of an enhanced cadastral system and in 2003 the 

IDB supported Bolivia in the Land Regularization and Legal Cadastre Project to 

regularize title and register millions of parcels in several municipalities.  It also 

consolidated the maintenance of the legal cadastres and the interconnection of the 



 

 102 

databases with the titling system as well as all property rights systems to the National 

Registry System13. 

Ecuador lacks the national cadastral law and is instead regulated by the Organic 

Law of Municipal Regimen, which forces the local governments to be responsible for its 

cadastre and tax property collection (Erba, 2008).  The unfortunate circumstances of the 

country, in terms of the property registry, is so meaningful that USAID (2007) has 

establishes that “the country's land registry is poor and very little land is titled”.  Perhaps 

in 2001, the Inter-American Development Bank approved them a project to allow them 

to update the land tenure system and to establish and regulate cadastres through a 

design of a property information system (GISLand).  Perhaps they also wanted to 

modernize the property information management system and to define and establish a 

new interagency system to keep the local cadastres and property registers updated. 

In Peru, several institutions are in charge of land related data through the Law of 

the Integrated System of Cadastre (Ley del Sistema Integrado de Catastro).  Due to 

their link with the property registry, they are successfully relating the data of all the 

institutions involved (Erba, 2008).  Several projects financed by the IDB since 1995 until 

today have been developing to reinforce their system.  According to the Inter-American 

Development Bank, projects such as the Land and Titling Program have regulated and 

modernized the rural cadastre and the Register and Land Title Stage Program.  These 

programs have supported the development of an efficient and transparent land 

market that has encouraged efficient land use.  Also Peru has proposed an 

operation for 2010 called Proyecto Especial de Registro y Titulación de Tierra 

                                              
13 Information provided by the IDB official webpage at http://www.iadb.org/projects/index.cfm?lang=en. 
(Accessed 12th October, 2008) 

http://www.iadb.org/projects/index.cfm?lang=en�
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(PETT), to consolidate the properties registered to the registry of property and 

ensure further communal titling, which has been a significant situation. 

Developing Cadastral Systems 

Cadastral systems in most developing countries are still a mixture of 

customary laws and stature laws, resulting in situations where rights and interests 

are untraceable, undocumented and not defined.  It is estimated that 90% of land 

parcels in many developing countries have no evidence of title or even any 

confirmed tenure document (United Nations Centre for Human Settlement (HABITAT), 

1990).  Since taxation was the primary purpose of the European countries, those 

developing countries that had European settlement have had an influence on their 

current practices.  The Napoleonic Code was adopted by French settlements and 

the Roman-Dutch law was introduced in South Africa while the English law and 

practices was accepted in British colonial empires.  Although over the last decade, 

several countries in Sub-Saharan Africa have adopted new land policies without 

having too much success (Burns, 2007). 

Like many developing regions, rapid expansions of urbanization and of 

informal systems are common results of unrecognized groups of marginal population 

in many of the world's poorer countries.  Many of the land parcels are scarce, uncertain 

or hold ambiguous information despite the attempts to create land registration systems 

(Burns, 2007).  For example in Buganda (central part of Uganda), land rights are 

granted to the local chiefs as an instrument of land policies and in Zambia only 6% of 

the country has been subject to grant a title (United Nations Centre for Human 

Settlement (HABITAT, 1990). 
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However, other developing countries are influenced by several practices.  The 

United Republic of Tanzania, which has Germanic remains, refers to South African 

practices and registration of deeds.  Botswana has been introduced to certificates of 

occupancy though still the system is based on a deed registration (United Nations 

Centre for Human Settlement (HABITAT), 1990).  A common characteristic in Asian 

countries is that they have been influence by the colonial history, so they keep a dual 

system (one to accommodate the western occupations and the other covering 

customary arrangements (Burns, 2007)). 

The Commonwealth of Puerto Rico shows the same pattern as some developing 

countries as the property registry is isolated from the fiscal cadastre system.  In Latin 

American countries the institutional and technical linkage between the registry and the 

cadastre are either non-existent or barely operational (Barnes, 2004).  The next chapter 

discusses the existent cadastral system of the Commonwealth of Puerto Rico as well as 

the current practices. 
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CHAPTER 5 
PUERTO RICO CADASTRAL SYSTEM 

Looking at a cadastral system as a compilation of land tenure records and defined 

property parcels, the system may sometimes represent only the fiscal aspects without 

combining the information with the legal aspects of the parcel.  Although the laws that 

promote the cadastral system intend to apply the description and location of land 

boundaries, a proper property registration guarantees its rights and interests.  This 

chapter provides a descriptive history of land laws, legal creation and the process for 

the land property registry and the fiscal cadastre system in the Commonwealth of 

Puerto Rico.  The transformation of the property laws is described more extensively for 

the property registry because of Puerto Rico's economic, political, and social history 

over time.  The role of the surveying profession in Puerto Rico is defined as well as 

each of the aspects that define the cadastral system of Puerto Rico.  Approaches are 

developed in the subsequent chapters to reduce the impact of the problems.  This 

research was accomplished through field visits to seven regional offices of the Property 

Registry and of the Center of Municipality Revenue Collection that have almost the 

same municipality limits among offices. 

Puerto Rico Organizational Characteristics 

The transfer of land property is commonly documented through the land recording 

systems, which provides legal rights and facts on the object of interest (parcel), the 

nature of the interest, and the holder (subject) of the interest.  The property law governs 

the legal rights of everything that people refer to as their own (real property).  The facts 

on the object of interest are provided by the spatial definition of the property.  Land 

surveyors show the spatial evidence to describe and locate land boundaries.  The 
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evidence used by attorneys to demonstrate to courts what people claimed as their own, 

is mostly based on the spatial boundaries of peoples’ land rights and interest.  A 

combination of the tenure records (property registry) and the spatially defined land 

parcel (fiscal cadastre) defines a cadastral system. 

The definition of a cadastral system might differ from country to country due to 

cultural aspects and property laws.  For some countries, it may be only the fiscal 

cadastre and for some others it may be a hybrid with the property registration.  A 

common point is that the establishment of an effective and efficient registration system 

is a key challenge for many developing countries (Williamson, 2008), including Puerto 

Rico.  The cadastral system of Puerto Rico refers to the fiscal cadastre, which is a 

system of property taxation evolved from the Ley Hipotecaria para Provincias en 

Ultramar (Mortgage Law for Overseas) dated October 5, 1893 in the Spanish Colonial 

period.  The system forms the cadastral foundation for present-day identification, 

subdivision and registration of properties based on 19th century agrarian economics, 

sugar production and boundaries tied to a loosely defined network. 

Meanwhile, the registration of properties differs greatly when compared to the 

fiscal cadastre.  The property registry is a separated system, although it has the 

property as a common factor.  Different laws regulate both systems even though the 

property system has gone through an extensive transformation of the laws and the 

regulations.  It has been constantly modified from the Spanish system to the actual 

system.  The property law of Puerto Rico has been molded as a result of its transition: 

from the tenure of the Indians to the Spaniards and from the Spaniards to the United 

States.  It is important to understand the particular legal system that Puerto Rico 
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currently has as a result of the Spanish conquest and the American invasion.  Also is 

important to comprehend the history, the creation and the background of the legal 

system that supports the transformation of the property laws to define the cadastral 

system that distinguishes Puerto Rico. 

General History 

Christopher Columbus discovered Puerto Rico on his second voyage to the 

Antilles in 1493.  The Spanish newcomers named the island San Juan Batista in honor 

of St. John the Baptist.  A Spanish conqueror, Juan Ponce de León was the first 

governor when Puerto Rico became Spain’s most important military outpost in the 

Caribbean and the target of numerous attacks.  In 1521, Spain began constructing 

massive defenses around the city of San Juan due to threats from the English and 

Dutch. 

In 1809, the Island was recognized as an overseas province of Spain with the right 

of representative in the Cadiz Court (Spain).  Later, Puerto Rico was granted its first 

constitution, allowing the island to practice free trade.  However more importantly, this 

opened the door for the country to express its own identity in venues such as culture, 

music, arts and writing.  After the Spanish-American War (Guerra Hispanoamericana) in 

1898, Puerto Rico became a territory of the United States under the Treaty of Paris. 

The 20th century ushered in a new political and social relationship for Puerto Rico, 

primarily a close association with the U.S. military.  Through the 1917 Jones-Shafroth 

Act (known also as the Organic Act of Puerto Rico), the US Congress granted U.S. 

citizenship to Puerto Ricans.  Towards the middle of the last century, fundamental 

changes occurred on the Island.  In 1946, the colonial regime appointed the first 
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governor of Puerto Rico, Jesús T. Piñero.  Later in 1948, Luis Muñoz Marín became the 

first governor elected by the populous. 

In 1952, the Island adopted its own constitution by congressional decree, under a 

Commonwealth formula, which was edited by a constituent assembly and ratified by 

majority vote.  The Constitution of Puerto Rico is similar to that of the United States, 

being that it is a republican system composed of three branches: the executive, 

legislative (a bicameral Assembly composed of a Senate and a House of 

Representatives) and judicial.  Puerto Rico is a self-governing commonwealth in 

association with the United States.  It has authority over its internal affairs unless U.S. 

law is involved. Although there may be federal law on a case concerning Puerto Rico, a 

state law ca survive and live both on the same subject. 

Puerto Rico’s head of state is the President of the United States.  The island has a 

governor who is elected every four years who is a resident commissioner in Washington 

representing the island’s interest but who does not have a vote in Congress.  Puerto 

Rico also has a House of Representatives and a Senate1.  They are all elected by 

majority vote of the 78 municipalities.  In addition, every municipality elects their mayor 

and their local legislature every four years.  The governor is in charge of appointing the 

judicial branch members with the Senate’s consent. 

The Legal System 

The legal system of Puerto Rico is complex because it is a mix of Spanish and 

English systems.  It is based on the influence of civil law in-place during the last five 

                                              
1 The complete flowchart of Puerto Rico government can be found in http://www.gobierno.pr/NR/ 
rdonlyres/37B3F21A-B714-4B9C-B966-96E6BCD499DB/0/Organigrama.pdf. (Accesses 10th November, 
2008) 
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centuries after the Spanish conquest coupled with the common law imposed after the 

American invasion in 1898.   The basis of civil law is the legal compendium organized 

and of easy access by the people. The Civil Code is one example. At common law the 

main characteristic is that the rights are continuously modified by the decisions of the 

judges.  Although sometimes both systems might look like they have dissimilarities and 

countermand each other, the reality is that they have managed to blend.  

The legal system of Puerto Rico is different from other Latin American countries as 

most of them have experienced internal changes in their legal systems during the last 

quarter of the last century.  Puerto Rico, on the other hand, responded to external 

forces, such as the juridical changes imposed by the U.S. during the first two decades 

of the last century and the constitutional reform in 1952.  American involvement forced 

modernization of the Puerto Rican legal system.  In 1898, the legal system was based 

on three levels: municipality courts (in charge of judges without legal education who 

were responsible for collecting court costs), courts of first instance (primary jurisdiction 

for civil cases and research for criminal cases) and the Supreme Court.  The appellative 

court in San Juan heard civil and criminal cases, but some rose to the level of the 

Supreme Court in Madrid, Spain. 

The Foraker Act was passed in 1900, instituting a civilian government.  Under the 

Act, the U.S. President appointed the Governor and his Cabinet.  It created a 35-

member (five for each of the seven districts) House of Representatives (Cámara de 

Delegados) and an Executive Council, which included six U.S. Cabinet members and 

five Puerto Ricans, also appointed by the President.  All laws at the time were not in 

conflict as U.S. law remained in effect.  The Act also prohibited owning more than 500 
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acres of land on the island in order to prevent a monopoly of large sugar cane owners, 

but this limitation was not enforced for almost 50 years.  

After 1950, as a result of U.S. recognition, Puerto Rico was able to organize its 

own government and restructure its legal system, as it exists today.  As a result, the 

number of judges and graduate lawyers increased2, as well as  professional and 

technical personnel.  In addition, support programs with professional and paralegal 

personnel were created.  The increase in judges was a result of the increase in the 

number of cases.  After the 1970’s the court was used more and more to solve 

economical and social disputes.  In 1976, reform was instituted to address the growing 

role of women (gender equality) in the professional sectors of the economy.  

The Puerto Rico’s justice system (Figure 5-1) consisted of a Court of First 

Instance, composed of a M unicipality Court, a District Court, a Superior Court; an 

Intermediate Court, the Court of Appeals and the Court of Last Request, the Puerto 

Rico Supreme Court.  The Court of Appeals was created (Law Number 21 of the 13th of 

July of 1992) to reduce the amount of cases emanating from the district and municipality 

courts that were appealed to the Supreme Court.  The Management Court Office has 

been the administrative branch of the justice system and although it does not have 

adjudged power, it does have the responsibility of administering the justice system. 

According to Law Number 88 of the 15th of November of 1993, the Ley de 

Judicatura de Puerto Rico de 1994 (Judiciary Law of Puerto Rico of 1994) a modified 

structure was defined in the justice system.  The Court of Appeals no longer had 

sections and the Court of First Instance was composed of Superior and Municipality 

                                              
2 In 1952 there were only 30 superior judges authorized to practice and in 1976, 89. By the end of the 
1990’s, there were more than 15,000 lawyers in Puerto Rico. (Blanca G. Silvestrini, 2005) 
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divisions.  The quantity of judges was customized to a new structure as 39 judges were 

announced to the Court of Appeals for a 16-year term (appointed by the governor and 

confirmed by the Senate).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-1.  Puerto Rico legal system. (Blanca G. Silvestrini, 2005) 
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dealing with matters concerning the Constitution of Puerto Rico.  Although when matters 

are related to the Constitution of the United States or federal laws and treaties 

concerning Puerto Rico, the Supreme Court of the United States can overturn the 

decision of the Supreme Court of Puerto Rico3. 

According to Section 2 of Article V of the Constitution of the Commonwealth of 

Puerto Rico: “The courts of Puerto Rico shall constitute a unified judicial system for 

purposes of jurisdiction, operation and administration.”  Therefore the Legislative 

Assembly creates and abolishes courts, except for the Supreme Court, in a manner not 

inconsistent with this Constitution, and shall determine the venue and organization of 

the courts.  In 2003 the Judiciary Law of Puerto Rico of 1994 was abolished and a new 

law was established.  The Law Number 201 of the 22nd of August of 2003, the Ley de 

Judicatura de Estado Libre Asociado de Puerto Rico de 2003 (Judiciary Law of the 

Commonwealth of Puerto Rico of 2003) reorganized the Justice system once again 

(Figure 5-2). 

The Creation of a Law 

The legislative proceedings are mandated to create, amend or repeal a law.  The 

legislation processes are governed by the provisions of Article III, Section 17 of the 

Constitution of the Commonwealth of Puerto Rico.  Now, the drafting of a bill (Figure 

5.2) starts as an acknowledgement and presentation of a Billt by one of the legislative 

branches of the government, thus both legislative branches can introduce a joined 

resolution.  W hether motu propio (meaning by own accord or by own impulse) or by 

Petition, the Legislator introduces a Bill for consideration and eventual approval.  The 

                                              
3 It used to be that Decisions of the Puerto Rico Supreme Court may be appealed through the Federal 
District Court for Puerto Rico in Boston and ultimately, to the U.S. Supreme Court. 
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legislators, who endorse the project4, sign it and present it to the chamber with an 

alphanumeric identification number.  Those generated by the Senate have an alpha 

identification number “P. del S. XX” and those from the House of Representatives will 

have “P. de la C. XX”.  The actual number is based on a correlative, chronological, 

continuous and consecutive order of bills presented in an ordinary session, which is four 

years. 

 

 

 

 

 

 

 

 
 
 
 
 

 

 

 

Figure 5-2.  Current Puerto Rico legal system. (www.ncsconline.org) 

                                              
4 Legislators may introduce legislative measures by petition of any citizen, group or organization with an 
interest on the matter. Such a request shall be recorded on the heading of the measure by including 
beside the signature of the legislator the phrase (“By Petition”). A legislator who introduces any legislative 
measure by petition, he or she shall be under no obligation to endorse the same unless he or she wishes 
to do so. 
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The circumstances that motivate the measure are examined as well as the current 

body of laws and the possible consequences and scope.  The legislative machinery is 

set in motion by introducing the Bill, and referred to corresponding Permanent 

Committees or Special Commissions.  Often public hearings take place according to the 

relevance of the topic.  A complete report is presented to the entire legislative body and 

the majority of the members present then provide study, discussion, recommendations 

and approvals.  The bill is then submitted to the other legislative branch, where it is also 

discussed, recommended and approved by a majority.  The Bill is finally submitted to 

the Governor for his or her approval and once signed, the measure becomes Law and 

the Secretary of State publicizes the law5.  The Figure 5-3 shows the process. 

 

 

 

 

 

 

 

 

 
Figure 5-3.  The legislation process in Puerto Rico. 

                                              
5 The Article III, Section 17. Legislative Proceedings; 1 L.P.R.A. Historical Documents (1999) says: “No 
bill shall become a law unless it has been printed, read, referred to a committee and returned there from 
with a written report…”  

 
 
 
I 
N 
I 
T 
I 
A 
T 
I 
V 
E 

 
 
 
 

R 
E 
S 
E 
A 
R 
C 
H 

 
 

F 
I 
L 
E 
 

T 
H 
E 
 

B 
I 
L 
L 

S 
T 
U 
D 
Y 
 

D 
I 
S 
C 
U 
S 
S 
I 
O 
N 

 
APPROVAL 

 
by majority of members of 

the House and 
submission to other 

House 
 

STUDY/ DISCUSSION 
 

APPROVAL 
 

by majority of members of 
the other House 

 

 
 
 
 

A 
P 
P 
R 
O 
V 
A 
L 

 
 

S 
I 
G 
N 
A 
T 
U 
R 
E 
 

O 
F 

 
 
 

P 
U 
B 
L 
I 
C 
A 
T 
I 
O 
N 



 

 115 

Property Laws  

The frequent changes in the laws that were made in Spain caused a variety of 

amendments to the property laws.  The property laws concerned the laws of the 

property registry and the fiscal cadastre.  Although, the fiscal cadastre laws has had 

less modification due to the collection of the revenue of the properties. 

History of land laws 

Land law forms the basis for most kinds of property law is a very complex law.  It 

concerns mortgages, rental agreements, licenses, covenants, easements and the 

statutory systems for land registration.  Basically, in common law, a person who can 

make the best claim to a piece of property, against any contesting party, is the rightful 

owner. 

The Spanish Crown owned all land in Puerto Rico as a result of Christopher 

Columbus’ “discovery”.  For many years, formal law for the island was lacking, due to 

the autocratic control of land by the Crown.  In Spain, Spanish laws were quite clear, so 

people did not want to argue land ownership in public and oppose the King.  This is 

especially true when concessions were doled out given the perception there was very 

limited use of the land. 

Time passed and the population of the Island grew rapidly due to immigration.  As 

a result, in 1532 the King reduced the power of the Governor by ceding land matters to 

the Cabildos (at that time there was one Cabildo in San Juan and another one in San 

Germán) and thus in presence of the Procurador de la Villa o del Lugar (like a village 

solicitor), land was distributed.  Later in 1588, the King specified that land petitions have 

to be addressed through the Cabildo.  The Governor needed to be informed and the 

assignment of land was signed in front of a notary, so the transaction could be 



 

 116 

registered in the Municipality Book.  At the end of the century, there were two villages 

and small towns next to the river shores with an approximate population of 2,500 

whites. 

Until 1759, ownership of land was obtained through the King’s Concessions 

(Cédulas de Vecindad).  In 1778, there was a general distribution of the empire’s land, 

establishing a system of individual ownership.  Private property was allowed through the 

Orden Real (Royal Order) of the 20th of January of 1778 (Vazquez Bote, 1992)  It was 

decreed that for the distribution of land, defined limits were required with corresponding 

survey monuments and settlement of hitos (permanent monument).  As a result, a list 

was created with the name of every person who was awarded a piece of land.  

During the 1800s, hundreds of families arrived in Puerto Rico, along with large 

numbers of immigrants from Spain and numerous Spanish loyalists from Spain's former 

colonies in South America.  In addition, thousands of others were granted land by Spain 

during the Real Cédula de Gracias de 1815 (Royal Decree of Graces of the 10th of 

August of 1815), which allowed European Catholics to settle on the island with a certain 

amount of free land.  This deal also permitted the people to not pay any taxes on that 

land for 15 years even though they were not allowed to sell it for the first five years.  The 

Cédula spurred tremendous growth in the sugar industry.  Land was granted to 

foreigners in quantity and proportion to the number of slaves introduced to the Island. 

Every person who settled on the island was given three acres of land and free land was 

also offered to white settlers to attract population to the island.  However, most 

importantly, the Cédula was the start of recording the land registration with a folio real (a 

property registry book from the Spanish Crown ). 
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Later, based on the Orden Real of the 28th of December of 1818, the Junta de 

Repartimiento de Terrenos Baldíos (Board of Distribution of Uncultivated Lands) was 

created. To fulfill the assignments given to the board and without any titled land 

surveyors on the island, the government authorized an amount of people who were 

curious to practice the profession.  Their measurements were very rudimentary and 

most times regular shapes that were assigned were not regular shapes after the 

retracement.  Unfortunately, most of Puerto Rico’s actual rural parcels show the results 

of that time.  

In 1836, a Civil Code Project established regulations defining the inclusion of a 

property registry in the Civil Code.  Elements in the Civil Code Project were required to 

recommend that the organization of the property registry needed to be based on fincas 

(farms) instead of royal rights.  The Proyecto de Ley de Bases (Project of Base Law) of 

1843 reflected the recommendation of necessary property registry6.  Later an 1851 

project rejected the Proyecto de Ley de Bases because it was estimated as a total 

excess.  Ultimately, the project of 1851 failed and an independent project began with 

the purpose to create mortgage law.  The 8th of August of 1855 by Decreto Real (Royal 

Decree), the creation of the Mortgage Law was ordered urgently to the Drafting 

Commission.  However the creation of property registry was dispose since 1838. 

Meanwhile the Junta de Repartimiento de Terrenos Baldíos (Board of Distribution 

of Uncultivated Lands) functioned for about 58 years and the Spanish Crown gave titles 

after the fulfillment of certain conditions.  After the first year of acquisition, one tenth of 

the parcel had to be cultivated.  After the fourth year, one fourth needed to be cultivated 

                                              
6 Every property needed to be register with an imperative registry to the title already given at the time. 
(Antonio Vazquez Bote, 1992 ) 
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and after ten years half of the parcel had to be dedicated to agriculture.  Based on the 

Orden Real of the 3rd of February of 1876, the board was no longer needed because of 

the Orden Real Number 61 of the 27th of January of 1876, which established that free 

land was no longer going to be granted. 

The publicity and registry of property parcels up to that moment looked sufficient, 

but a mortgage law was waiting to come.  The need for a change was required to 

shorten bureaucratic processes.  The property parcel required a long transformation 

from a possession status to a total domain one.  All the improvements implemented in 

the last Orden Real were completely obvious.  The text of the Orden Real served as the 

model for the creation of various mortgage laws for provinces in America and the 

Philippines.  

In 1878, the Mortgage Law for Puerto Rico, with the Regulations of 1879, was 

publicized.  Finally, it was adapted to Puerto Rico the 1st of May of 1880.  Although in 

1893, all the mortgage laws for Ultramar were unified.  As a result a new law was 

introduced, the Ley Hipotecaria para Provincias en Ultramar (Mortgage Law for 

Overseas) of the 5th of October of 1893.  Later when the Spanish sovereignty was 

changed by the United States, a military order of the 15th of August of 1899 stated the 

support of the existing laws with the new governmental regime.  The General Order 

Number 118, article 71 of the 15th of August of 1899, confirmed the existent mortgage 

law.  

Years later, as a result of the existent mortgage law, “the big sugar haciendas” 

became even bigger covering the coast's valley.  Sugar production was introduced to 

the mountains and to the interior of the island, allowing the sugar production to 
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dramatically increase (see Table 5-1). I n 1899, 72,146 cuerdas7 were dedicated to 

sugar production.  Ten years later, it increased into 145,433 cuerdas.  But the most 

important point was that this was the primary aim of the land re-distribution as the 

concentration of sugar production was extended to the land in private hands.  

Although the Jones Act of 1917 clearly stated that hacendados (estate owners) 

could not own more than 500 acres, this law was never really enforced.  In order to get 

possession of the land the sugar haciendas stated a process of displacement/relocation 

of the peasantry that started between 1898 and 1899.  Since only wealthy people were 

able to get financed, a large number of small landowners lost their property to debts 

(Dietz, 1989).  Also, land was in such high demand that the price was very high.  Many 

others sold a small amount of their land, so they wouldn’t lose the whole thing to debts.   

The new owners evicted all agregados (sharecroppers) and/or anyone else living on the 

property. 

Table 5-1.  Percentage distribution of fincas (farms) by Size (Dietz, 1989). 
 1899 * 1910 1920 

Size  in Acres % Farms Area % Farms Area % % Farms Area % 

0-19  

20-49  

50-99  

100-499  

500 and up 

± 87.7  

± 7.5  

± 2.6  

± 2.2  

± 2.2 

32.7  

17.3  

14.5  

35.5  

35.5 

72.0  

15.2  

6.4  

5.5  

0.9 

12.4  

12.9  

12.0  

31.0  

31.7 

62.3  

20.6  

8.5  

7.4  

1.2 

10.6  

12.6  

11.1  

29.7  

36.0 

Total of Farms 39,021 58,371 41,078 

Cultivated Acres 482,272 Not available 719,970 

Note: * shows the distribution of cultivated land. 

                                              
7 A cuerda is a Spanish unit measurement used mostly in Latin-American countries. One cuerda equals 
3,930.3936 m2 and one acre equals 4,046.8564 m2  
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The property registry creation 

The Ley Hipotecaria para Provincias en Ultramar (Mortgage Law for Overseas) of 

the 5th of October of 1893 was valid for almost a century with minor alterations.  The Ley 

Hipotecaria y del Registro de la Propiedad, Law Number 198 of the 8th of August of 

1979 abolishes the previous one.  The repeal law of 1893 constituted a legislative piece 

with extraordinary historic value and its exuberant jurisdiction constituted a worthwhile 

proceeding for the interpretation of similar dispositions according to the new law of 

1979. 

The Ley Hipotecaria y del Registro de la Propiedad, 30 L.P.R.A., Secs. 2001 et. 

seq. creates the Registry District of the Puerto Rican property.  Appendix B shows a 

chronology of the amendments performed to the regulations of the property registry. 

The property registry is a public office responsible for providing publicity to transactions 

of property goods.  The Article 2 of Law Number 198 of the 8th of August of 1979 

creates the administrative office under the Justice System of the Commonwealth of 

Puerto Rico. An Administrative Director who responds to the Justice Secretary (Figure 

5-4) directs it. 

 

 
 
 
 
 
 
 
 
 
 
Figure 5-4.  Extraction of the Justice Department hierarchical diagram 

(http://justicia.gobierno.pr/rs_template/v2/RegProp/) 
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The fiscal cadastre creation 

In 1811, the Power Law of 1811, the first Intendancy of Puerto Rico, was created.  

It established an independent institution and separated itself from the Spanish 

government, which by that time controlled the island.  Don Alejandro Ramírez was a 

notorious Spanish financial expert.   He was the first to occupy the position as 

Intendente (an administrative official serving the monarch) of Puerto Rico.  When he 

arrived to the Island, agriculture had already deteriorated, commerce had decreased 

and industry was almost nonexistent.  Ramírez was able to defeat the adversity when 

he took action and the economy was restructured. 

The Foraker Act in 1900 created the position of Treasurer of Puerto Rico, who was 

in charge of collecting, guarding and paying out public funds.  In 1917, the Congress of 

the United States approved the Jones Law, allowing the creation of the Revenue 

Department replacing the Treasury of Puerto Rico.  Law Number 117 of the 9th of May 

of 1947 gave creation to the national cadastral with fiscal purposes.  After the 25th of 

July of 1952 in virtue of the Constitution of the Commonwealth of Puerto Rico, the 

Revenue Department was established with the corresponding Secretary (member of the 

governor’s consultant council).  

In 1991 as part of a municipal reform that intended at the time to position 

municipalities closer to their primary sources of revenue, Law Number 80 of the 31st of 

August of 1 991 c reated t he Centro de Recaudación de Ingresos Municipales (CRIM - 

Center of Municipality Revenue Collection).  The Law Number 83 of the 31st of August 

of 1 991 g ives the r esponsibility f or t he c ollection of all municipal pr operty t axes in t he 

Commonwealth of P uerto R ico t o t he C RIM.  T he C reation of C RIM provided f iscal 

services to 78  municipalities an d as a m unicipal or ganization; i t is r esponsible for t he 
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segregation, appraisal, notification, and collection of real and personal property taxes.  It 

was also responsible for the distribution of public funds provided by the sources defined 

by law.  In addition, it is responsible for updating and maintaining the cadastre of Puerto 

Rico.  CRIM responds to the Mayors Association of Puerto Rico (Figure 5-5).  

In 2000, the Law Number 235 of the 30th of August of 2000 defined the legal 

atmosphere suitable to develop a multipurpose cadastral system under the 

responsibility of the CRIM.  The law provides the necessary legal instruments to update 

the system in a regular and reliable way with consistent and exact data.  The “Cadastral 

Base Map”, defined by the database of LIMS, will be the official base map of the 

government of Puerto Rico.  Later that year, the Law Number 398 of the 9th of 

September of 2000 defined a Coordinator Committee for the Acquisition and 

Accessibility of Geographic Information System of Puerto Rico.  As a result of the 

recommendation of President Clinton, through executive order 12906 of 11th of April of 

1994, to create the Federal Geographic Data Committee to coordinate the development 

of National Spatial Data Infrastructure and establishment of the National Geospatial 

Data Clearinghouse (a network of producers, managers and users of geospatial 

information).  

The Federal Geographic Data Committee uses the expertise of academics, private 

sector, professional associations and others to achieve its goals.  A few years later, the 

Law Number 264 of 16th of November of 2002 was created to adopt the State Plane 

Coordinate System based on the Lambert Conformal Conic Projection and the North 

American Datum of 1983 or recent version.  It was created as the official map system 
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for the agencies, tools and municipalities of the Commonwealth of Puerto Rico so that 

the uses of cartographic projections are uniform. 

 
 
Figure 5-5.  CRIM Organization. 

Existing Cadastral System 

A cadastral system is a combination of the tenure records (property registry) and 

the individual defined parcel of land (fiscal cadastre).  The relationship that a person 
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There is no doubt that establishing an effective and efficient complete cadastral system 

is a key challenge for many developing countries (Williamson, 2008).  However, most of 

Latin-American countries have a separated manual property registry office from a fiscal 
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different ministry (Barnes, 2003).  
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Projects a cross Latin A merica an d t he Caribbean as  w ell a s a cross the 

developing world, are attempting that an infrastructure be comprised by a legal cadastre 

for de fining la nd pa rcels.  Over one billion US dollars have been invested in Latin 

America and the Caribbean from 1996 to 2006. (Barnes, Barthel, and Greening, 2005).  

Modernized property r egistry s ystems are b ased on r egistration of t itle principles, 

integration of cadastres and registry services, geo-referencing of property parcels and a 

compulsory registration of property transactions.  These efforts have involved upgrading 

the registration system.  Puerto Rico is not an exception as the property registry and the 

fiscal cadastre are separated too.  The property registry is performed by Registro de la 

Propiedad and the f iscal c adastre by the CRIM - Centro de Recaudación de Ingresos 

Municipales (Center of Municipality R evenue C ollection).  B oth offices a re n ot 

integrated. 

The Property Registry  

The pr operty registry o ffice is a  pu blic o ffice 8  of t he G overnment of t he 

Commonwealth of Puerto Rico in charge of giving publicity to all transactions related to 

real estate properties such as houses, parcels, estate, buildings, etc.  The operations of 

the o ffice a re defined by the d isposition o f t he Ley Hipotecaria y del Registro de la 

Propiedad (Mortgage Law and Property Registry) according to the amendments and to 

its regulations.  In ad dition, the pr operty registry is defined by the jurisprudence of the 

Supreme Court of Puerto Rico, some legal dispositions of the Código Civil (Civil Code) 

and by internal regulations adopted by the Justice Department. 

                                              
8 It is an ar chive open to the public and commonly known as a l ibrary o f record keeping books of buying 
and selling of property. 



 

 125 

The property registry office is under the auspices of the Justice Department and is 

composed of a central office directed by an administrative manager and 29 sections9 

located throughout the island.  The Secretary of Justice designates the administrative 

manager, but the registrars are designated by the Governor and confirmed by the 

Senate for a 12-year term or until the successor takes charge.  The registrar is required 

to be a lawyer with adequate experience and is responsible for determining the validity 

of the transactions for registration.  As the Senate confirms the registrar, he/she must 

not practice any longer as a notary and turn in his/hers notary work to the Office of the 

Director of Notarial Inspection (ODIN). 

Article 11A of the Law Number 198 of the 8th of August of 1979 defines that every 

section should have at least one registrar and that a group of employees.  The 

designated employees will serve as registry technicians, supervisors, maintenance 

employees, auxiliary administrative and certifiers.  The registration of a transaction goes 

through different steps.  Figure 5.6 shows the basic steps a regular transaction goes 

through in a registry office.  

Firs, the transaction needs a short presentation where the basic registry facts are 

annotated and then a complete document is filled out.  Then the supervisor revises the 

document, prioritizes the cases and decides if it will be worked on immediately 

(assigned to a technician) or later (sent to the archives).  The technician studies the 

documents and if there are defects, the notary who granted the deed is notified; 

otherwise, the transaction is registered in the folios according to the town.  Afterwards, 

                                              
9 The r egions are A guadilla, A recibo I  an d II, Barranquitas, B ayamón I, II, III and IV, Caguas I and II, 
Carolina I , I I and  III, Fajardo, Guayama, G uaynabo, Humacao, Manatí, Mayagüez,, Ponce I and I I, San 
Germán, San Juan I, II, III, IV and V, San Sebastián, Utuado. 
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the registrar revises the documents and qualifies them by revising the legality.  The 

registrar then approves the registration with the corresponding signature.  This way the 

property registry guarantees security of such transactions.  Then, statistics are 

performed, the proof of fees is cancelled and finally the transaction goes to the archives. 

 
 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5-6.  Steps a case must follow in the Property Registry office. 
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section registered.  This means that by merging the databases of all the sections, there 

will not be a unique identifier for each property parcel.  

The property registry is composed of Principal, Auxiliary and Annexed books.  The 

Principals books are the most important ones and there are only two of them: the Diario 

de Operaciones or Diario de Presentación (Operation Diary) and the Libro de Registro 

or Libro de Asiento o de Inscripción (Registry Book).  The Diario de Presentación 

records the documents in chronological order, based on the date, the exact time, and 

the number of registration.  This book is closed at the time defined by the regulations 

(when the office resumes daily work at 4:30pm).  Any document recorded after the book 

is closed will be invalid.  The Diario de Presentación contains 300 folios (sheet) and 600 

asientos (notations).  It is extremely important to understand that this book establishes 

the fé pública registral (public registry faith). The one gives priority in incompatible titles 

and ranks in compatible titles.  The Libro de Registro (Registry Book) is the real book 

for immovable property registration.  This book publicizes the judicial estate based on 

the parcel (finca).  

The Auxiliary books are used to help publicize the public registry with the Libro de 

Registro.  Seven books compose the Auxiliary books: one no longer in use is the 

Incapacitated Book and two not accessible to the public, which are the Stamp State and 

the Inventory Book.  Four of the Auxiliary Books are accessible to the public: the Indice 

de Fincas Rústicas (Index of Rural Parcels), the Indice de Fincas Urbanas (Index of 

Urban Parcels), the Indice de Personas (Person Index) and the Bitácora (Binnacle).  

Special laws create the Annexed books.  Nine books compose the Annexed 

books.  The Mortgage Registry for Movable Properties, the Registry of Agriculture 
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Contracts, the Registry of Factor’s Lien (Industrial and Commercial) and the 

Commercial Registry are some.  The Plats Registry, the Registry of Renovation and 

Redevelopment Plans, the Registry of Seize in favor of the Commonwealth of Puerto 

Rico, the Federal Seizes and the Sentence Registry are a part of the Annexed books as 

well. 

Basic aspects 

The p rincipal r esponsibility of t he p roperty registry office i s t o r ecord the 

transactions, provide the capacity to indicate the origination of title properties and give 

proof of those t ransactions.  E ach s ection of t he pr operty r egistry i s r esponsible f or a 

predetermined ar ea ( municipalities, di stricts and  sectors).  The t ransactions related to 

properties d efined on t hose areas should b e registered i n that property r egistry o ffice.  

The registration protects the person’s rights, however not everybody performs the action 

because it is voluntary since registering is not compulsory.  

The l aw does n ot r equire t he b uyer t o r egister his purchase of the pr operty. 

However, until he does so, the property is still recorded as a belonging to the seller.  If 

the seller sells t he pr operty ag ain, and  the second bu yer registers the pr operty, t he 

property i s l egally his/hers. Although t he b uyer c an have a r eal r ights r egistered, t he 

legal business might not be valid. This means that the legal force of registration has a 

negative effect b ecause unregistered rights ar e assumed t o be n on-existent.  Perhaps 

the sale or purchase of the property parcel is ent irely valid although the property parcel 

is not registered. But also, properties that are not registered cannot affect third parties10.  

                                              
10 Those properties affected by “right of way” require registering the “right of way”. 
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However, there are two cases where the registering is compulsory: the mortgage rights, 

the regime of horizontal property, the surface rights and the equity easement.  

The Article 42 of the new Mortgage Law requires a notary public deed or authentic 

judiciary or administrative document to register a property title.  A plat that is certified by 

a professional land surveyor11 must be submitted to the property registry only when a 

surveying or a segregation of a parcel or a grouping of property parcels is intended to 

be register.  The plat should contain US-SPCS Puerto Rico Lambert coordinates and 

specify clearly the monuments that define the boundary limits among the property 

parcels, although the information registered is the one initially provided by the property 

deed. The registration process provides juridical security and consequently it 

guarantees juridical traffic, which is the reason humanity have registered to warrant their 

property rights. 

The current law disposes the registration to be manual, however due to reality 

necessities some amendments to the law have been performed.  The Article 32 of the 

new Mortgage Law looks for modernization of the property registry.  In 2001, an 

automated system was established in various sections 12.  The implementation of new 

software to digitalize thousands of pieces of data about properties in Puerto Rico 

alleviated the registration jam of those documents pending for registration.  Hiring 

additional personnel in several offices (sections from 3 to 8 pm) through that time 

helped alleviate some of the delays in the property registry (Figure 5-7).  Data provided 

                                              
11 A professional land surveyor is required to obtain a license or certificate from the Board of Examiners of 
Engineers and Land Surveyors of Puerto Rico and be a member of the Professional Association of 
Engineers and Land Surveyors of Puerto Rico (CIAPR – Colegio Ingenieros y Agrimensores de Puerto 
Rico).  
12 Ponce I  was the first one. The registrar was the Hon. Madeline Velasco Alvarado (former f irst lady o f 
the municipality). 
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by the Statistics Office of the Justice Department reveals that by the fiscal year 1988-

1989 there were about 73,249 documents in backlog.  Two decades after, the office 

estimated to have about 595,447 documents in backlog, although the use of computers 

and the implementation of automatization processes have updated the registration 

process (Figure 5-8).  

Through a cooperation agreement with the Professional Association of Spanish 

Registrars in Spain, the software named Agora, at a cost of $12 million, was acquired 

(Caribbean Business, 2003).  Today the 29 sections have implemented the system 

(folios mecanizados) in a valid way.  The history is kept in the folios históricos (historic 

books), where the technicians with very good calligraphy used to handwrite the 

registration facts.  
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Figure 5-7.  Distribution of employees and fully processed cases in the Property 

Registry. (Data extracted from the transitional reports of Department of 
Justice). 
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Figure 5-8.  Distribution of presented, fully processed (solved) and pending documents of the Property Registry in the last 

20 years. (Adapted from data obtained from the Statistical Office of the Justice Department, graph by author)
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Nowadays the automatization processes have allowed the technicians to fill up the 

blanks in pre-design forms for the registry (as if they are writing in a word processor).  

Then the forms are printed and become part of the folios mecanizados (digitized books).  

Although the information feeds the property registry system, it is not shared with any 

other section of the property registry, neither joined as a common database, neither 

shared with any governmental agency.  The statistics and administrative reports are 

performed mostly by hand or by custom made templates by the section.  The 

information can be accessed uniquely through the use of the folio mecanizados or by 

the use of specific terminals located at the study lounge at the facilities of each section 

of the property registry. 

CRIM - Municipal Revenues Collection Center 

The CRIM, the Municipal Revenue Collection Center (Centro de Recaudación de 

Ingresos Municipales) is a unique entity that represents the 78 municipalities of Puerto 

Rico.  It was created according to the Law Number 80 of the 30 of August of 1991, 

according to amendments, as part of the laws that composed the Municipality Reform.  

CRIM is an independent municipality entity whose principal responsibility is to 

segregate, tax rate, notify, collect and distribute the public funds that come from 

property taxes.  This agency administers the Law Number 83 of 30 of august of 1991, 

according to amendments, known as the “Law of Municipality Tax about Property” (Ley 

de Contribuciones Municipales sobre la Propiedad).  According to this law, all power, 

faculty and functions related to the property taxes of Puerto Rico are transferred to the 

CRIM from the Treasury Secretary who was responsible until 1991. 

There is a central office and nine regional centers: Aguadilla, Arecibo, Bayamón, 

Caguas, Carolina, Humacao, Mayagüez, Ponce and San Juan/Guaynabo.  The 
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operations of the office are defined by the disposition of the law that creates the Centro 

de Recaudación de Ingresos Municipales (Center of Municipality Revenue Collection).  

Each regional center has a manager and a respective supervisor for the movable 

section and the property section.  Among the personnel are technicians that serve as: 

valuators, researchers, collectors, data entry, customer service, office clerks, 

secretaries, a cartographer and a custodian.  Meanwhile the division of the digital 

cadastre in the central office has office clerks, secretary, manager assistant, cadastral 

and cartographic data processors (mainly during the day), a geographic database 

manager, a GIS coordinator, supervisor and manager.  This agency serves as a 

cornerstone for each municipality because it provides economic authority and as a 

result it provides the ability to take on more responsibilities without a dependency of the 

Central Government of Puerto Rico. 

A transaction to be registered in this agency requires several steps in the regional 

office and some other in the central office (Figure 5-9).  The client goes only to 

respective regional offices to submit the paperwork required for the registration.  The 

property deed is the basic document required because it guarantees the ownership of 

the property.  But sometimes it is also needed a resolution from the Permit and 

Regulation Administration (ARPE – Autoridad de Reglamentos y Permisos) that 

approves the subdivision with a proper plat certified by a professional land surveyor.  

Sometimes a judicial resolution, file domain (expediente de dominio) is the only 

document required to register a transaction due to the prevail power.  The documents 

are received and the service form1 is completed.  Using an internal web application, the 

                                              
1 The service form requires the name of the proprietary, the date (the proprietor is responsible for the 
property taxes based on the days lived) and the cadastral number. 
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technician verifies if the case is new and the process can continue.  If the case is 

already filed, then the case is revised for missing documents2, otherwise the client is 

informed.  The technicians search for the corresponding cadastral number and evaluate 

the case seeing if it is required to be kept in the regional office.  If so then the case only 

requires feeding the system and being stored away.  Otherwise, it goes to the central 

office3, after being properly identified and later sent through internal mail4. 

Once the case arrives to the central office, an office clerk assigns a control 

number5 to it and the status of the case is entered in the centralized web application.  

Since there are so many cases accepted, an immense space limitation and restricted 

personnel, the cases are required to go to storage while they are in a waiting line6 to be 

considered and processed.  Although the reasonable way to manage the storage of the 

cases is “first come, first serve”, it is not necessarily the rule of work in this office due to 

the amount of cases in backlog and the primary purpose of the agency being tax 

collection.  Some cases that might have been considered with special privilege are as 

follows. 

1. Cases with more than ten property parcels (subdivisions). In this way one case will 
attend several proprietors at the same time and increase tax collection faster.  

                                              
2 Sometimes preliminary plats have been accepted and it is not until the certified plat is delivered by the 
client to the CRIM, then the process can continue and the transaction registered. 
3 The subdivision or additions are processed in the central office. They used to be worked in regional 
office until the process got centralized. 
4 The central office has a cycle route to visit and pick up the cases of every regional office once a week. 
5 The control number is a continuous number generated by the database and it is based on the date of 
reception followed by an automated increasing year based number. This way the office is able to have an 
automatically inventory of the cases. 
6 According to Mr. Augusto Gandía, former Digital Cadastre Director, by August 1, 2008 there was almost 
a 25,000 backlog and 20,000 are in storage in the central office. 
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2. Cases where property tax collection has been retained by the bank. In this way, 
citizens can collect their money back. 

3. Cases referred by the mayors or the regional managers. 

Other cases might need to be selected randomly all over Puerto Rico because when the 

cartographic data processor technicians work on a case, the application blocks the 

surrounding area of the property parcel that is being worked on.  Therefore, all 

municipalities have monthly cases fully processed and attention is given to all citizens. 

Then once the cases are assigned by the supervisor, though most of the times the 

cartographic data processor technicians select the cases by themselves and then they 

inform the supervisor, the digitalization process starts.  The cadastral maps are 

generated using the platform ArcGIS V9.2.  Every technician is assigned a specific 

amount of cases daily7.  Those cases appear in the GTX application that is used to 

keep track of the workflow of the cases.  This application manages the lifetime of a case 

and the data sources associated with it.  Comments are allowed to be included along 

the process to sustain decision making.  According to the job description of the 

personnel, the variety of levels of interaction with the case, she/he might be able to 

interact with might vary.  Every time a step is finalized in the workflow, the job tracking 

makes a “checkmark”.  

Along the digitalization process, the technician creates a copy of the existent 

shapefile and uses different data sources as reference for the new boundary limit 

definitions.  Scanned original cadastral maps, orthophotos of 1993, planimetry 

generated in the original modernization project LIMS, orthophotos of 2007 (Scale 

                                              
7 Every digitalization technician is required four cases per day, as well as the quality control technicians. 
The supervisor is required to post at least 40 cases per day. 
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1/14,000 and 30cm pixel resolution), court resolutions, the property deed and the 

scanned plat submitted are evidence of application request for the registration of the 

property.  The technician georeferences the file and draws the new boundary limits of 

the parcel based on her/his best judgment over the area of interest (AOI) selected as 

their digital workspace8.  One technician will be able to work over the same area at the 

same time until the case is finished (posting).  

Once the AOI is located, the technician checks out in the application used for tax 

collection (HANSEN9) and if that area and ownership information matches then the case 

does not have a pending debt.  Those cases that show up as a tax collection debt are 

not processed until the debt is paid.  Otherwise the technician defines their preferences 

in the digital working space and follows the steps required by the GTX application to 

digitalize the new boundaries.  

Sometimes there might be areas where a subdivision has taken place, although 

only one of the property parcels has requested the registration.  The technician might 

define the other property parcels only by request or instruction of the supervisor or the 

Digital Cadastre Director because soon enough, those property parcels will request the 

registration as well.  The technician works on the digitalization looking carefully at the 

orthophotos to clarify any boundary misunderstanding (especially over roads, fences 

and buildings).  When there is a discrepancy over the definition of a boundary and the 

reality shown in the orthophotos, the technician writes a comment explaining the 

                                              
8 A barrier is defined in the limits of the AOI. The barrier does not allow other technicians to work on the 
AOI of others and affect the data sources used to define the boundary limits. 
9 HANSEN Information Technologies v. 7.7.  
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situation.  For instance, a segregation plat might show a boundary line passing through 

a building that appears in the orthophotos.  

Time has passed by since the orthophotos has been taken, so the building might 

not be there any longer.  A proper plat prepared by a professional land surveyor should 

state that if the building existed at the time of the survey, then that building would be 

demolished.  The technician comments on the property parcel and then the valuer goes 

to the field and investigates.  When the digitalization is finished, the technician 

corroborates the area of the property parcel with the area defined in the tax collection 

application (HANSEN) and all property parcels created in the cadastral map have 

access to it.  The file is clean for topological errors (spatial data inconsistencies such as 

when a “line” fails to reach another “line” or when the lien projects the true intersection 

with another line) and then all the digitalization process is saved as a shapefile. 

The quality control (QC) technician then accepts the case assigned by the 

supervisor.  The control number is revised and once again the area is checked with the 

tax collection area (HANSEN application).  Then the QC compares the original file 

(original cadastral maps, planimetry or previously existed file) with the file created by the 

digitalization.  Also the scanned plat is compared with the raster file.  Topological errors 

at this stage are not supposed to emerge, still some QC clean the file for topological 

errors.  Special attention is given to locate small polygons because they usually 

represent non-existent polygons that are created as a result of inappropriate cut of 

property parcels during the digitalization.  Some cases require looking through the 

application request to clear out the original intention of the proprietary.  The QC 

compares the plat submitted and the digitalization performed.  The tolerance allowed to 
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the technicians performing the digitalization is 1.5m horizontally.  The file is revised 

cautiously and compared to the existent files in the tax roll, then the QC carefully 

assigns the cadastral number to property parcels created or deleted10.  By revising the 

corresponding property parcels, the adjacent property parcels, the cadastral numbers 

can continue in regular increasing numbers and be based on standard codes11 

commonly used by the agency.  Before the final assignment of the new cadastral 

numbers, some of the QC check for several numbers before and after the number than 

the one that will be assigned.  Finally the case is turned to the supervisor, who is 

responsible for “posting the case” (process that indicates the status of the case in the 

system).  Usually the posting process occurs the night after the changes have been 

performed. 

Up to this moment, the technicians have been working with a copy of the original 

file, but it has not yet being incorporated into the cadastral database.  Therefore, after 

the digitalization and quality control has been performed, sometimes two days after the 

posting occurs.  The supervisor has to reconcile the original file with the one worked on 

and confirm that changes that have occurred are accepted.  As a result the changes are 

revealed in the central digital map of Puerto Rico. 

Now even though the cadastral numbers are assigned, there is no interface 

between the tax roll and the digital cadastre.  So it is not an automatic assignment.  

Now the data entry clerk has to feed the tax collection system one case at a time.  The 

                                              
10 When cadastral numbers are deleted is because grouping property parcels has taken placed. This 
procedure does not require a surveying plat, only a deed description is needed. Then the property parcel 
with more area is the corresponding cadastral number that is maintained. 
11Some of the last three numbers of the cadastral number mean that if it is 001, 901 or 998 it is the 
property parcels which has the parcel for tax collection purposes and if it is 002, 003 or 004, is for 
structures found in a property parcel (only structures are used for tax collection purposes). 
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clerk uses the control number to correctly identify the property parcels with the cadastral 

numbers on the system.  Sometimes the clerk has to look for the original property parcel 

and the segregated parcels, but sometimes it is the other way around.  Today cadastral 

numbers that are not geometrically attached to a property parcel12 can exist.  A change 

in cadastral numbers is the common practice (before creating cadastral numbers), so 

the system does not get overloaded with unused cadastral numbers.  As a common 

practice of this clerk, he/she sends an email message to the valuer in the regional 

office, letting her/him know that the case is being processed. 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
Figure 5-9.  Steps a case must follow in the CRIM. 

                                              
12 CRIM is working towards creating an interface between the tax roll and the digital cadastre. It is 
expected that as soon as the property parcel is created and the QC assigns a cadastral number it is 
loaded into the HANSEN system. As well, no longer orphan cadastral numbers will exist. The prior 
program used, CIMA, was completely incompatible with relational databases. 
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Following the assignment of cadastral numbers the same data entry clerk, 

performs some statistics about the case and the generated map is printed out.  The 

case is compiled with the original documents submitted for the registration and the ones 

generated as a result of the registration process.  Later on it is sent to the 

corresponding regional office.  The valuer for field inspection receives some cases 

where doubts arise during the digitalization process.  Then the Property owner is 

informed and the case goes to storage.  

Basic elements 

The property (not necessarily the property parcel) is the main unit of registration in 

the CRIM (real and property parcels).  However the interest in this research is based on 

the property parcel.  One curious point to establish that several properties are related to 

the same property parcel. So the cadastral number is the one that specifies the correct 

property involved in the transaction.  A cadastral number is the fundamental identity to 

classify each property in the Commonwealth of Puerto Rico.  The cadastral number is 

assigned based on a systematic location arrangement.  So even though the cadastral 

number might not be known, based on the location of the property, the cadastral 

number might be derived.  The original number was composed by 18-digits:  

A A  B B  C C C - C C C D D D  E E  F F F 

 Municipality       Barrio        Map             Block        Parcel         Apartment  

The municipality number (AA) is assigned from the northwest corner to the 

southeast corner of the island from west to east.  The assignment starts with Aguadilla 

that is 01, Isabela that is 02, Quebradillas that is 03, Camuy that is 04, and so on up to 

Yabucoa that is 75.  Then the municipality islands Vieques, which is 76, and Culebra, 

which is 77. The quarter (barrio) number (BB) is assigned from west to east according 
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to the municipality.  See Appendix C for illustration of numbers. The map number (CCC 

CCC) is based on the territory of the property: 

• 1:10,000 for rural area maps13  (the first three numbers are assigned from the 
northwest corner to the southeast corner of the island from west to east and the 
last three numbers are kept ceros). 

• 1:1,000 for urban areas maps14 (the first three numbers are assigned from the 
northwest corner to the southeast corner of the island from west to east and the 
last three numbers are enlargements, assigned the same way). 

• 1:1,000 for rural enlargements. 

The block number (DDD) is based on the territory in the municipality.  The parcel 

number (EE) usually takes care of the subdivisions.  The Figure 5.10 shows that the 

original parcel 60, with the cadastral number is 035-116-000-003-60-000, was 

subdivided.  The five subdivisions were assigned to the following cadastral numbers: 

035-116-000-003-61-000, 035-116-000-003-62-000, 035-116-000-003-63-000, 035-

116-000-003-64-000, 035-116-000-003-65-000.  The apartment number (FFF) is used 

only for horizontal property.  

Curiously, those portions of parcels that appear in enlargements of 1:1,000 area 

maps retain their identification in the 1:10,000 area maps.  Also, for a property that lies 

between two municipalities, a unique assigned number might appear, however the 

exact area of the property in each municipality is determined to calculate the 

                                              
13 An example is 01-03-001-000-010-05 where 01 is Aguadilla Municipality, 03 is the Borinquén Barrio, 
001 is the first section of the NW corner of the municipality, 000 is because of being 1:10,000 scale, 010 
is the Block number and 05 is the parcel number. 
14 An example is 01-03-031-089-010-17 where 01 is Aguadilla Municipality, 03 is the Borinquén Barrio, 
031 is a section of the municipality (starting at the NW corner to the SE from west to east), 089 is the 
number of enlargement due of being 1:1,000 scale (starting at the NW corner to the SE from west to 
east), 010 is the Block number and 17 is the parcel number. 
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corresponding property taxes based on the municipality rates.  Figure 5.11 shows an 

example. 

 
Figure 5-10.  Sketch for a subdivision. 

 

 

Figure 5-11.  Parcel between municipalities. 

Basic aspects 

The main objective of CRIM is to segregate, notify and collect property taxes and 

distribute them according to law to the corresponding municipalities.  Each section of 

16-04-141-049-007-02-000 

15-11-141-049-007-02-000 



 

 143 

the CRIM is responsible for providing the services to the citizens of a predetermined 

area (municipalities).  The transactions related to the properties defined on those areas 

should be registered in that CRIM office.  Law compels the registration of property, even 

though the tax property payment is relieved to some properties based on the property 

value15.  

The current law establishes that the registration allows the creation of a digital 

cadastral map, although in the early years of the creation of the office, it was completely 

manual.  However the cadastral map has always shown the boundaries and ownership 

of land parcels based on the location, form or shape and dimensions.  CRIM used a 

green card called the Planilla Urbana de Tasación (Urban Appraisal Form) to describe 

the urban parcels and a brown card called the Planilla Rural de Tasación (Rural 

Appraisal Form) to describe the rural parcels.  The information is filled out manually and 

shows some of the following aspects: the cadastral number, the owner’s property name, 

the postal address, the location of property, the tenant’s name and rent amount (in case 

of renting), the dimensions and area of the parcel, the property value for taxes 

purposes, the physical description of the property, the building costs, the depreciation 

and type of construction. 

As a fulfillment of the Law 235 of 30th of August of 2000, there is a need to 

maintain an updated cartographic property registry.  A renovation process started in the 

late nineties allowed modernization of the Puerto Rican fiscal cadastre system.  CRIM 

recognized the need to develop a complete, geo-referenced digital cadastral map of the 

Commonwealth, including the municipality islands of Vieques and Culebra.  CRIM 

                                              
15 The property valuation tables used for imposition of tax collection are based on standards of 1957. 
Property parcels are relieved of payment if their property value is less than $15,000. 



 

 144 

contracted a consortium composed by three companies in 1995, which subcontracted 

the work required.  The mapping component of the project needed to meet a high level 

of quality required both for CRIM's use and for licensing the resulting vector land base, 

ortho-imagery and parcels to other constituents on the island (most of the main 

constituents were governmental agencies).  The mapping required evaluation of the 

existing geodetic network including the placement of second order control monuments 

in each municipality.  The island's density required a complete coverage of 1:12,000 

scale (high-level flight lines) and 1:6,000 scale (low-level flight lines) in urban areas.  

The amount of planimetric detail required by the specifications in order to ensure proper 

registration of the parcels was very refined. 

The project had a good purpose, which was the digitalization and photogrammetry 

of the cadastral maps, “but the project was the start of all the federal accusations that 

surfaced out of CRIM," said Foy16.  The project was supposed to cost anywhere from 

$15 million to $20 million at the time, but ended costing $56 million, although when it 

was financed ended costing almost 70 millions.  As a result, there are several civil 

lawsuits pending and individuals being accused in federal court.  CRIM decided to 

undertake a multi-cadastre modernization program that intended to cover intentions 

abroad.  An extreme accurate, up-to-date land base for the island was intended to 

undertake, but unfortunately the original process never ended and a new approach was 

taken, that being a construction of a digital cadastre. 

Legal agreements were settled down in 2003 between the original contractors and 

CRIM to deliver the original products (photo flights, planimetry, orthophotos and 

                                              
16 Interview d one b y José L. C armona f rom t he Puerto Rico H erald du ring the summer of  2 001 t o Lic. 
Norman Foy, former Executive Director of CRIM  
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cadastral conversions).  The current employees gave support to the companies.  

Meanwhile all the analog maps were converted into raster files as a provisional or 

temporary process to continue the segregation and grouping processes of property 

parcels.  The Digital Cadastre of Puerto Rico 2003 developed internet/intranet 

applications to provide interactive cadastral maps to the municipalities, the main 

constituents of governmental agencies and CRIM regional offices.  In addition, some 

license agreements have been performed with professionals in the banking sector. 

Unfortunately, the property registry is not being considered for a license agreement, not 

even in the near future due to the archaic system, which composes the registry17. 

The current Digital Cadastre is a map without limitations that is composed of 

around 1,018,87618 property parcels.  It represents the cartographic inventory of all the 

property parcels of Puerto Rico.  The orthophotography provide to have products with 

scales of 1:1,000 in urban areas (high density) with a resolution of 0.125m and 1:2,000 

in general areas with a resolution of 0.250m.  The planimetry products were compiled at 

a scale of 1:2,000.  Modifications have been done to identify the property with the 

cadastral number.  This is because in the past the cadastral number not always has 

been assigned the correct way, meaning that sometimes the technicians extracted the 

number according to what was common to the explanation in the previous section.  

Numerous errors and duplicate numbers have been found through the last years.  

However, the complete fiscal system has been based on that cadastral number.  So 

nowadays, the cadastral number has been kept, but also a control number for internal 

                                              
17 Interview done to Augusto Gandía. Director of the Digital Cadastre of CRIM during may 2008. 
18 Ibid. 17 
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use of the agency is assigned.  The control number is a continuous number generated 

by the database and it is based on the date of reception of the documents followed by 

an automated increasing number since the beginning of the year.  In this way, the office 

is able to minimize errors in the assignment of cadastral numbers and also to have an 

automatically inventory of the cases. 

Since the year 2000 the amount of employees has not drastically changed as 

approximately 560 employees were in the regular payroll by then.  Today there are 

about 61219 employees.  A second shift was contracted after 2004 for the cadastre 

division to expand the operation hours until 1:00 am.  As a result, the quantity of 

property parcels that have been segregated (the type of transaction most found in the 

office) have increased significantly (Figure 5-12), although the change in the amount of 

cases is not as much due the privileges discussed previously (Figure 5-13). 
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Figure 5-12.  Distribution of employees and fully processed cases in the CRIM. (Data 

obtained from Human Resources and Digital Cadastre Office, graph by 
author). 

                                              
19 Data provided by the Office of CRIM Human Resources. 
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Completeness of Cadastre 

A well-developed cadastre with the legal base and with advanced technology that 

is based on accurate cartography help the government in identifying its properties, 

resources, uses and rights of way.  The registration serves the citizens and private 

institutions by guaranteeing property rights.  It facilitates the buying and selling of 

property and associated banking transactions.  The development of an efficient property 

registration system is essential for a well-functioning and transparent property market 

(Dent and Yaneva, 2001).  But, even though the property registries were first developed 

to help raise tax revenue (Doing Business, 2008), today it is still an indicator to analyze 

their relationship with economic outcomes.  

Much of the theoretical basis for formalizing property parcels through property 

registration is based on the Evolutionary Theory of Land Rights, commonly known as 

the ETLR.  Although the theory has been around for about two decades, Platteau first 

used this term in 1996 to describe the theoretical framework underlying current 

formalization projects.  However, the idea was effectively popularized by Hernando de 

Soto through his work in The Other Path and The Mystery of Capital, pointing out that 

“the lack of property rights impedes the transformation of the wealth of the poor into 

capital” (de Soto, 2000).  The proper land titling could allow people to use their houses 

as collateral and receive credit and as a result the land market will have continuous 

evolution. 

The property registry office plays an important role in the economy of a country.  

Puerto Rico shows the same pattern as developing countries.  Doing Business 
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projects20 has pointed out the “property registry” as one of the indicators to measure the 

economy of a country.  Puerto Rico ranks 117 out of 178 countries doing business in 

registering property.  According to Doing Business 200821, it takes 194 days to 

complete eight procedures of property registration with a cost of 1.4% of the property.  

However, the relative low ranking in property registry contrasts with the ranking of seven 

out of 178 countries for the ease of starting a business.  

The importance of property registry defines the land market according to the 

ETLR.  So, a question arises: what happens with governmental agencies, private 

companies, banking industries, among others, that require property registry data to 

keep on moving?  Do they just rely on the waiting list as normal citizens do? The 

mortgage companies22, the real estate industry, the land developers, the notaries and 

the insurance companies are some of the beneficiaries and dependants from the 

fundamental procedures that the registry offices perform everyday and they are affected 

by the delay of the registration of the properties. 

Efforts have taken place in the Property Registry and Municipal Revenues 

Collection Center (CRIM) that concern modernization and automatization.  The CRIM 

have even publicly displayed the Digital Cadastre.  Since its implementation, CRIM has 

added thousands of parcels to the cadastre map.  The added parcels have represented 

increase in the municipality revenues collected.  Still having a backlog of 30,000 service 

                                              
20 Doing Business is a guide for evaluating regulations that directly impact economic growth, downloading 
underlying laws, making cross-country comparisons, and identifying good practice reforms. 
21 http://www.doingbusiness.org/ExploreEconomies/?economyid=156 (Accessed 8th April, 2008) 
22 The Mortgage Bankers Association and the Bar Association granted $75,000 and donated computer 
equipment to praise the Justice Department’s efforts to speed up the processing of property transactions. 

http://www.doingbusiness.org/economyrankings/�
http://www.doingbusiness.org/ExploreEconomies/?economyid=156�
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applications, the improvements have been seen23.  Some of the information in the 

digital cadastre represents municipality limits, barrios limits, hydrology features, 

highways, primary and secondary roads and parcels (property, roads, water bodies and 

unknowns) and labels to each of the previous ones featured.  Only municipalities and 

governmental agencies of the Commonwealth of Puerto Rico share the data.  But 

curiously, the Property Registry is not part of the sharing list of governmental agencies. 

Meanwhile in the Property Registry according to the former Justice Secretary, 

Anabelle Rodriguez, the backlog at the Property Registry has decreased by almost 20% 

due to the implementation of new software to digitalize thousands of pieces of data 

about properties in Puerto Rico.  In 2001, there were more than 450,000 documents 

pending for registration at the Property Registry. After two years of improving the 

system and hiring additional personnel, the delays in registering property have been 

significantly reduced.  

Mayor endeavors have generated strategies to offer assiduous and effective 

services to the community.  Both agencies have the parcel as the basic building block, 

but they do not interact between each other unless the proprietor makes the move.  

Even worse is that the property registry does not check common boundaries between 

adjacent properties prior to granting the registration of a property.  Spatial delimitation of 

ownership rights remains absent from registration procedures, resulting in confusion 

(Ingvarsson, Barry and Hauksdóttir, 2007).  Ironically, a professional land surveyor  

                                              
23 Interview done to Augusto Gandía. Director of the Digital Cadastre of CRIM during may 2008. 
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Figure 5-13.  Distribution of property parcels and cases fully processed (solved) of the CRIM in the last 9 fiscal years. 
(Adapted from data obtained from the CRIM Human Resources Office, graph by author)
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intervenes with most transactions in the property registry, because he/she is 

responsible for survey, preparing a property parcel plat and certifying the spatial 

definition of the property parcel.  Not much importance is given to the document 

prepared by the professional land surveyor because the deed is the document used to 

register the transaction.  

Cadastral Surveying Processes 

Cadastral surveys are the foundation of most land tenure systems creating, 

reestablishing, marking, and defining land boundaries.  Typically, a cadastral surveying 

process involves having field notes of the observations, measurements and survey 

marks placed in the ground and a plat that represents the cadastral survey based on the 

regulations for which the survey will be done.  A professional land surveyor is the only 

person legally authorized to certify that this type of surveying is correctly done under 

minimum standards.  Although the governmental offices of Puerto Rico are related and 

dependent of land surveying activities, professional land surveyors are not necessarily 

part of their human resources.  As a result, the agency mostly requires the services of 

professional land surveyors.  

Professional Land Surveyor 

By law a professional land surveyor in Puerto Rico (also all the professional 

engineers) must be part of the Professional Association of Engineers and Land 

Surveyors of Puerto Rico (CIAPR- Colegio de Ingenieros y Agrimensores de Puerto 

Rico).  In order to be called, introduced or represented as a professional land surveyor 

or engineer in Puerto Rico, one must graduate from a recognized university, pass the 

fundamental and professional examination, obtain a license or certificate from the Board 
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of Examiners of Engineers and Land Surveyors of Puerto Rico, be a member of the 

CIAPR, maintain a good standing and follow the code of ethics.  

The CIAPR enroll professional engineers and land surveyors, licensed or certified 

(in training) by the Board of Examiners of Engineers and Land Surveyors of Puerto 

Rico.  The Board of Examiners of Engineers and Land Surveyors of Puerto Rico is a 

body authorized by law to offer licensing exams in coordination with the National 

Council of Examiners for Engineering and Surveying (NCEES).  In addition, they issue 

licenses or certificates that authorize the exercise of the profession of engineering and 

surveying in Puerto Rico with reciprocity in the United States of America, in accordance 

with each state’s laws and regulation. 

CIAPR (Professional College of Engineers and Land Surveyors of Puerto Rico) 

Currently, the CIAPR has an approximate enrollment of 11,000 active members 

among the disciplines (Figure 5-14).  Seven Institutes1 represent the members 

according to their discipline and specialty and eleven chapters represent the members 

by geographical region.  Each institute manages the matters of competence and each 

chapter attends the matters of its region.  The geographical chapters2 named by one of 

                                              
1 The Institutes are: Institute of Land Surveyors, Institute of Civil Engineers, Institute of Computer 
Engineers, Institute of Chemical Engineers, Institute of Electrical Engineers, Institute of Industrial 
Engineers, and Institute of Mechanical Engineers. 
 
2 The eleven chapters are: Aguadilla (Aguadilla, Isabela, Quebradillas, Moca, Aguada, and Rincón), 
Arecibo (Arecibo, Barceloneta, Florida, Manati, Vega Alta, Morovis, Ciales, Utuado, Lares, Camuy, and 
Hatillo), Carolina (Carolina, Trujillo Alto, Loiza, and Canovanas), Caguas (Caguas, Gurabo, San Lorenzo, 
Cayey, Cidra, Aguas Buenas, Comerio, Barranquitas, and Aibonito), Guayama (Guayama, Maunabo, 
Patillas, Arroyo, Salinas, and Santa Isabel), Humacao (Humacao, Vieques, Culebras, Río Grande, 
Luquillo, Fajardo, Ceiba, Naguabo, Las Piedras, Juncos, and Yabucoa), Mayagüez (Mayagüez, Añasco, 
Las Marias, Maricao, Sabana Grande, San German, Lajas, Cabo Rojo, and Hormigueros), San Juan 
(San Juan, Bayamón, Toa Baja, Toa Alta, Dorado, Cataño, Guaynabo, Vega Baja, Naranjito, and 
Corozal), Ponce (Ponce, Orocovis, Coamo, Villalba, Juana Díaz, Jayuya, Adjuntas, Peñuelas, Guayanilla, 
Yauco, and Guánica), and the Exterior Chapter (United States). 
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the municipalities of the region they serve cover the 78 municipalities of Puerto Rico 

and one in the U.S.  

The Board of Directors (Junta de Gobierno del Colegio de Ingenieros y 

Agrimensores de Puerto Rico) directs the CIAPR.  A president and two vice-presidents 

(one for each profession) elected each year at the general assembly in August compose 

the Board.  In addition, a delegate from each geographical chapter is elected to the 

Board of Directors as well as the president and the elected delegate from each institute.  

Commonly, the chapters and the institutes have their annual assembly during the 

months of May and June.  

 

5%
9%

86%

Land Surveyors Engineers with "Registro Permanente" Engineers
  

Figure 5-14.  CIAPR membership distribution by April, 2008. (Data obtained from 
CIAPR sources, graph by author) 

Presently, approximately 546 members of the CIAPR are part of the Institute of 

Land Surveyors and 963 members of the CIAPR are part of the engineering Institutes3.  

They also have the Registro Permanente to practice the land surveying profession4.  

                                              
3 Electrical Engineers: 5; Industrial Engineers: 10; Mechanical Engineers: 19 and Civil Engineers: 929. 
4 A person, who achieved a bachelor’s degree in engineering, approved some basic specific courses in 
land surveying and became a professional engineer, after petition, they were granted the license to 
practice the land surveying profession with the classification of Registro Permanente en la Agrimensura. 
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Around 476 members of the Institute of Land Surveyors have their professional license 

and 70 are land surveyors in training.  Twenty-three of them are under 30 years of age 

(19 land surveyors in training and 4 professional land surveyors) and all are males. 

Meanwhile, 271 are over 60 years of age (1 land surveyor in training and 270 

professional land surveyors) and only one female.  Barely 10 members of the Institute 

are women and just six are professional land surveyors (Figure 5-15).  

 
Figure 5-15.  Distribution of the Institute of Land Surveyors at CIAPR by April, 2008 

(Data acquired from the CIAPR, graph by author). 
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• Promote the well-being of humanity and the protection of the public interest. 

• Should be honest, impartial and serve with fidelity to their functions of their 
professions while always maintaining the independence of criteria. 

• Promote the competence and prestige of engineering and land surveying. 

• Watch over the security, the environment, the public health and the community 
well-being in the fulfillment of professional responsibilities. 

• Provide services only in the area of expertise. 

• Emit public statements only in a veracious and objective way. 

• Act in professional manners with employers or clients and avoid interest conflicts 
while always maintaining independent criteria as the fundamental base of 
professionalism. 

• Build a professional reputation based on own merits due to the services given and 
do not compete with disloyalty against others. 

• Do not incur in deceitful acts when professional services are being offered. 

• Act with appropriate proprieties to raise the honor, the integrity and the dignity of 
the professionals. 

• Associate only with persons and organizations of good reputation. 

• Continue the professional development along the career and promote 
opportunities for the professional and ethical development of engineers and land 
surveyors. 

• Conduct and accept to perform professional negotiations in accordance with the 
laws and regulations applicable. 

Mapping Linking  

 The definition of a cadastral system might differ from country to country due to 

cultural aspects and property laws.  For some countries, it may only be the fiscal 

cadastre and for some others it may be a hybrid with the property registration.  

However, commonly a proper cadastral system usually refers to the fiscal part (the 

cadastre).  Perhaps it should be the combination of the legal (property registry in most 

countries) and the fiscal, but it is common to find both offices separated.  The 
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importance is that they should be linked.  Ultimately, both offices are based on the same 

basic unit, the property (parcel). 

The property registration is concerned with the formalization of property 

transactions.  The process requires the submission of conveyance documents to a 

property office.  These documents respond to who holds the rights of the land, how 

those rights were acquired, what the nature of those rights are and when those rights 

were acquired.  The property registry is responsible for all written transactions that 

affect rights to the property land once it has been titled.  The registration process 

provides additional security to the parties involved in the transactions.  Once the 

property is registered, documents regarded as the only evidence of property rights 

include the prima facie evidence, or as a link to prove title.  

The government of Puerto Rico decided that the cadastre has to be performed by 

the CRIM without considering the documents legally recognized by or even linked to the 

Property Registry.  However, more curiously is that the Property Registry Office 

performs the registration process without considering adjacent properties and common 

boundary lines.  The legal definition does not tie in with the state spatial definition.  

There is a missing linkage in Puerto Rico and an urgent need for a synchronization of 

the property registry and the fiscal cadastre.  However, in Latin American countries, the 

institutional and technical linkages between the registry and the cadastre are either non-

existent or barely operational (Barnes, 1994).  

Therefore, in an attempt to prevent some of the ambiguities from acquiring   

boundary problems, it is extremely urgent to attempt to create a link between the 

digital cadastral maps (CRIM) and the legal descriptions (Property Registry).  It is 
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necessary to attempt to define the linkage and synchronize in both agencies.  It might 

take much more effort, but it will be worthier to have a common language between 

offices.  Next chapter provides the methodology used to create an approach to a 

design a link to provide the synchronization between the Property Registry and the 

Fiscal Cadastre (CRIM).  
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CHAPTER 6 
CADASTRAL INFORMATION SYSTEM APPROACH 

The Puerto Rican cadastral system was explained in the previous chapter and an 

analysis of the problems, concerns, situations and observations that were raised during 

this research are explained in this chapter.  Also in this chapter recommendations are 

addressed to provide improvement to current arrangements and data processing in the 

Property Registry and Municipal Revenues Collection Center.  In addition, some of the 

recommendations will serve as a foundation for the given cadastral information model 

created and discussed in the next chapter through a proposed linkage mechanism.  

There are some problems that might only be addressed through legislation and land 

policy reforms due to the legal processes that it involves, therefore this chapter will only 

mention them.  

The cadastre of the Commonwealth of Puerto Rico has a fiscal function as it 

serves to collect taxes imposed to the property.  Although some agencies share the 

spatial information raised by the Center of Municipality Revenue Collection, the tenure 

records are not even related to the spatial information.  The government of the 

Commonwealth of Puerto Rico has made the property registry responsible for 

maintaining the tenure records and the Center of Municipality Revenue Collection 

(CRIM) responsible for the definition of the land parcels and the collection of all 

municipal property taxes. 

Important issues that were raised during the research with the corresponding 

problems and concerns need to be addressed to ensure a better running system and a 

more complete cadastre.  The next section of this chapter will establish most of the 

encountered issues, problems, cause and effects along the data gathering in the 
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Property Registry and in the Municipal Revenues Collection Center.  However, it follows 

a list of issues raised during the research. 

• The Property Registry responds to a state department, The Department of Justice, 
meanwhile the Municipal Revenues Collection Center responds to a municipality 
entity as a result of a municipality reform in 1981. 

• The Municipal Revenues Collection Center reflects the fiscal autonomy of 
municipal governments; meanwhile the Property Registry is an economically 
negligible office in The Department of Justice, although the fees generated 
contribute enormously to the government purse. 

• The Commonwealth of Puerto Rico has a politically dependent administration and 
reflects a n on-continuity attitude towards the projects in the agencies.  A four-year 
election term regulates the administration of the agencies; therefore, a political 
party change in the government provides an atmosphere of non-continuity of 
projects and assignments in the agencies. 

• The Property Registry is a decentralized system and it does not shares information 
with any other regional offices, although the central offices receive a daily report 
from each regional office as a backup system, meanwhile the Municipal Revenues 
Collection Center is a centralized system for cadastral modifications and 
decentralized system for customer service. 

• The Property Registry is a legal cadastre based on written description that 
describe the adjacent owners of the subject parcel and non-spatial dimensions are 
defined, meanwhile the Municipal Revenues Collection Center is a fiscal cadastre 
based completely on spatial definition. 

• The institutional and technical linkages between the Property Registry and the 
Municipal Revenues Collection Center are non-existent and without a hope of 
willingness to attempt a sharing of information.  

• The allocation of the same parcel is different due to the primary function of the 
agency: Property Registry defines the tenure holder (legal owner); meanwhile the 
Municipal Revenues Collection Center defines the current occupant (real tenant). 

• The bureaucracy of processes does not allow to exceed the lifetime of the 
transaction in the agencies. Some other times, the preferences given to some 
cases because of the recommendation of management, does not allow the normal 
flow line of transactions in the agencies. 

• Apparent lack of understanding of the main functions of land registry as a 
backbone in land markets because of the functions that serve selling, buying, 
mortgaging, inheriting, leasing and similar behaviors provide in the economy. 
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Observations and Concerns with Existing System 

A review of arrangements to support cadastral records was conducted in order to 

effectively reorganize cadastral information and serve the objectives of the agencies 

involved.  Important issues were raised during the research in the Property Registry and 

the Municipal Revenues Collection Center (CRIM) of the Commonwealth of Puerto 

Rico.  Some of the issues included areas of data administration, land policies, decision-

making, data keeping, personnel’s work, customer treatment, public relations.  Most of 

the findings with their corresponding problems, case and effect for the Property Registry 

and for the Municipal Revenues Collection Center are summarized in the following 

sections.  

Property Registry 

Some of the issues and corresponding problems, causes and effects found in the 

Property Registry are as follows. 

1. Infrastructure: 

Problem: the government owns some buildings and others are rented. 

Cause: Some buildings have the same rent contract for many years, so it impossible 
to change the contract or receive a new contract. 

Effect: The working desk space, storage and study rooms are minimal and the inside 
distribution of the buildings does not accommodate today’s necessities. 

2. Geographic demarcation of the agency: 

Problem: Regions are defined by the judicial districts and only are modified by 
legislation. 

Cause: The municipalities assigned to the every region do not represent an 
equivalent amount of distribution of transactions for each region.  Some of them 
might have the same amount of towns but some towns are highly development than 
others. 

Effect: The amounts of transactions in regions that are next to coastline are 
extremely high and their monthly backlog is higher too (Figure 6-1).  Within the  
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Figure 6-1.  Continued. 
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Figure 6-1.  Continued. 
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Figure 6-1.  Continued. 
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Figure 6-1.  Continued. 
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transactions that each region works monthly, the mortgages represent the largest 
number of transactions. 

3. Digitalization process: 

Problem: The digitalization process (known as mechanization process) started with 
current land registration. 

Cause: The original intentions of the digitalization project never envision scanning or 
digitizing the folios históricos. 

Effect: The old files are still in paper (folios históricos).  Most of the time, technicians 
have to recover information from the original property parcels and since the 
information is still in paper, the technicians’ loose time moving around the office 
carrying the folios to retrieve the history of each parcel. 

4. Degradation of files: 

Problem: Historic documents are still kept in folios (Figure 6-2).  

Cause: The continuing and current use of paper documents degrades the state of it. 

Effect: Although some folios históricos require delicacy, most of the time it cannot be 
used for user consultation without an involvement of an employee. 

 

Figure 6-2.  Folio histórico from the Carolina II region. (A copy of the first inscription of 
the property parcel registered in Puerto Rico is shown in Appendix D).
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5. Decentralized System: 

Problem: Independent regional information systems. 

Cause: The transactions of each region are limited to that specific region.  There is 
no relationship among regions.  Users have to transfer to the region corresponding 
to the town of the property parcel to perform any request.  Also, the property parcel 
numbers are assigned based on the region. 

Effect: Clients have to go to the specific region that they are interested in.  Specific 
service is provided because there is no connectivity of information systems among 
regions.  Also, a common database of all the regions is impossible unless there is a 
transformation of the property parcel numbers prior to the fusion. 

6. Registrar Signature: 

Problem: Double signature of the registrar. 

Cause: The registration requires the digital signature of the registrar in the system 
and after the document is printed out, it requires another signature of the registrar in 
the folio real. 

Effect: Double work for the registrar.  

7. Storage: 

Problem: Excess of documents. 

Cause: The fact that some regions have had an enormous increasing in transaction 
in later years, the amount of documents waiting to be processed have increased too.  
Meanwhile the same amount of personnel has been maintained in the regions and 
the documents need to be kept in storage waiting to be registered by the personnel. 

Effect: Some regions have acquired more filing cabinets to store the documents, 
while others have improvised with boxes to be used as temporary storage.  Others 
have resorted to piles of documents in the office. 

8. Accessibility: 

Problem: Documents are only accessed through the study of the historic folios or the 
computers available in the study rooms during working days between 8:00am and 
3:00pm. 

Cause: There is no remote accessibility or any accessibility to the documents after 
working hours. 

Effect: The study of the transactions is very limited. 
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9. Software Deficiencies: 

Problem: The digitalization process (mechanization) software currently used in the 
Property Registry has a l imited performance. 

Cause: The property registry systems in Puerto Rico are very similar to that of the 
Spanish because both are based on the Civil Code and there are specific 
necessities to Puerto Rico. 

Effect: The software does not accommodate the horizontal property because flat roof 
and private courts cannot be incorporated as well as other peculiar characteristics of 
Puerto Rico’s construction.  Currently the technicians include the special information 
as a comment of the property parcel. Also, the statistics and monthly reports have to 
be performed by hand or by using custom regional applications. 

10. Capacity building: 

Problem: Some employees have some flaws using the system. 

Cause: A comprehensive 10-day course was given to the personnel by technicians 
that came from the Property Registry of Spain. 

Effect: Complicated transactions might take longer for some employees and that is 
why personnel with more qualifications are responsible for those cases. 

11. Resistance: 

Problem: Changes create resistance. 

Cause: Some employees have not been willing to accept the changes.  Also, some 
users do not trust the digitalization system (mechanization). 

Effect: The few employees not willing to accept new changes were assigned office 
work not related to the use of the computers.  Also, some users still need to study 
the information throughout the use of the folios históricos. 

12. Personnel census: 

Problem: The increasing in transactions are due to the digitalization process 
(mechanization). 

Cause: A new group of temporary employees was contracted for 5 hours daily in 
some regions to work on the digitalization process (mechanization project). 

Effect: Temporary employees step into regular positions. 
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13. Personnel: 

Problem: Lack of proportion between amount of registrations and the personnel of 
particular regions. 

Cause: In regions with coastal municipalities, development has increased radically 
however the amount of personnel has not increased. 

Effect: Huge backlogs. 

14. Reclassification of Personnel: 

Problem: Most of the personnel have the same functions as well as almost the same 
salary. 

Cause: Not everyone has the same education and others are not willing or prepared 
to perform all tasks. 

Effect: Personnel with a university education have the same salary as those with a 
high school diploma.  Some personnel with more knowledge are responsible for 
some specific and complicated transactions. 

15. Outdated Tenure: 

Problem: Family property parcels are not legally subdivided and registered. 

Cause: Property parcels continue being inherited and passed on to heirs without 
being properly subdivided and registered. 

Effect: Family arrangements bring enough security to the public. 

Center of Municipality Revenue Collection 

Some of the issues and corresponding problems, causes and effects found in the 

Municipal Revenues Collection Center (CRIM) are: 

1. Purpose: 

Problem: Limited purpose intentions. 

Cause: The CRIM has only fiscal purposes.  The collection of taxes is the only 
purpose of this agency.  

Effect: The official cadastral map of Puerto Rico is being limited to mainly fiscal 
purposes because it is administered by the CRIM.  The purpose limits an 
extraordinary potential of a multi-purpose cadastral system. 
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2. Infrastructure: 

Problem: the government owns buildings that are new or old. 

Cause: Some buildings are old, but they have had some internal renovation.  
However, there are some other buildings and their office furniture has not had any 
renovation at all. 

Effect: The working atmosphere is not the most desirable when the personnel of 
some regions have to spend daily hours with office furniture and storage files that 
are from the 1970’s or 1980’s. 

3. Demarcation: 

Problem: CRIM is divided in municipalities although regions that are internally 
defined by the agency and directed by a central office that administers it. 

Cause: Each level of the agency is able to serve the public, although the regional 
level is mostly responsible for customer service. 

Effect: The users submit the paperwork of their property parcel numerous times and 
at different levels.  Multiple documents of the same property parcel can be found in 
the flow line of the case. 

4. Continuity of Projects: 

Problem: The management of the agency is politically dependent. 

Cause: The continuity of ongoing projects is neglected most of the time and a 
change of political party in the government occurs. 

Effect: New contracts, new software and new administration is commonly found 
every political term. 

5. Digitalization: 

Problem: Selective cadastre digitalization. 

Cause: Cases recommended by the mayor of the municipality, the regional 
managers or the central administration are prioritized.  Some of these cases are 
understandable as they retain money from the bank to remove unnecessary liens. 

Effect: Special attention has been given to some cases and the process does not 
represent equal treatment for everyone.  The flow line of cases is not the same for 
all the cases. 

6. Data Reference: 

Problem: The purpose of the cadastre is fiscal. 
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Cause: The agency is interested in only a postal address for sending a bill for tax 
collection. 

Effect: Different postal addresses are linked to a property parcel.  

7. Cadastral Map: 

Problem: The official map represents ambiguous data. 

Cause: Most of the technicians in charge of the decision making towards the 
boundary definition of the property parcel has no formal education on surveying or 
topography for more than 5 years of experience in the agency1. 

Effect: The base map does not provide completely confident information because it 
is based on the interpretation of a technician. 

8. Boundary Definition: 

Problem: Double definition. 

Cause: As the legal settlements were taken place, no digitalization was performed in 
the central offices.  The municipalities generated the boundary definition of their 
corresponding property parcels of the cadastral map to continue with the collection 
of property taxes. 

Effect: Discrepancies of the boundary definitions were due to the different nodes and 
vertices defined in the digitalization process in the municipality level (during the eight 
years of legal settlements).  This was with the digitalization process of the central 
office defined afterwards (Figure 6-3) and different result areas (Figure 6-4). 

9. Data Management: 

Problem: Incomplete documents are accepted. 

Cause: Lack of review of the entry form of documents (Clearing House). 

Effect: Cases remain most of the time as part of the backlog in hold until the property 
owner comes back to the agency and submits documents missing.  The 
responsibility relays in the property owner or representative. 

10. Snake PIN Tool: 

Problem: Lack of uniformity in the use of the tool. 

                                              
1 Only one technician in central office is a land surveyor in training and another technician studied 
surveying and topography. The complete second shift of employees has been working in the agency for 
about 2 years. 
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Cause: Individuality and own judgment of the technician while using the “snake PIN 
tool”. 

Effect: Although there is a manual for procedures to follow using JTX ArcMap, the 
technician does own judgment of the use of the “snake PIN tool” to assign the 
cadastral numbers (Figure 6-5).  If the same subdivision is given to different 
employees, different results of the assignment of cadastral numbers will be obtained. 

 

 

 

 

 

Figure 6-3.  Discrepancy of the digitalization process of a property parcel.  
A) CRIM-central office. B) CRIM-municipality office. 

 

 

 

 

 

Figure 6-4.  Consequences of a wrong vertex snapping. 
A) Result of CRIM-central office. B) Result of CRIM-municipality office. 

11. Software Licenses:  

Problem: The software licenses are free, but a maintenance contract is set up.  Thus 
the use of the programs is linked and dependent on the years of the maintenance 
contract. 

Cause: From the outset, there is no cost to the agency in changing the program 
used to manage geographic information, but the maintenance cost of software 
licenses will be a result of the initial cost and the maintaining of the current one.  In 
addition there is a period of time that the agency is committed to that specific 
software representative. 

Effect: Incurs in hidden higher operational cost.  Avoid the use of less expensive 
programs and lowest maintenance fees.  Lack of disposition to use open source 
codes. 

Node 
 

A        B 

Vertex 

A       B 



 

 175 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-5.  Different results of the use of snake PIN tool. 
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12. Software Faults: 

Program: The software currently used in the digital cadastre does not allow having a 
total performance. 

Cause: Statistics have to be performed manually using an independent and custom 
application.  Also, there is a lack of an interface between the taxation system and the 
digital cadastre.  The design structure of the application of the taxation system does 
not have defined index tables. 

Effect: An officer in central office performs statistics of case management, a number 
of cases and a number of property parcels periodically.  Also, the officer performs a 
search through the tables of the taxation systems (one per each case going back 
and forth between the original property parcel and the subdivided parcels).  This is 
done to check and ensure that the allocated cadastral number will be the correct one 
and only one in the system (no duplicity of numbers). 

13. Hardware: 

Problem: Lack of an appropriate interface between the taxation server and the digital 
cadastre, although it might look like a capacity of servers. 

Cause: The technician is required to interact continuously with the taxation server to 
verify if the property parcel has a debt and to assign the appropriate cadastral 
numbers. 

Effect: The technician opens up two screens in the HANSEN software at the same 
time to make the search in the taxation software in order to assign the cadastral 
number.  Although it might look like a desperate action, the reality is that there are 
two different applications to look for information in the same tables of the taxation 
system and obtain the same result.  One works faster at a certain point of the day.  
However, the capacity of the taxation server has 500GB for the database and the 
digital cadastre production server has 291GB. 

14. Storage: 

Problem: Excess of documents. 

Cause: The fact that for some years the subdivisions were in hold in the central 
office until legal agreements were settle down allowed an enormous increase in 
transaction in the later years.  The amount of documents waiting to be processed 
have increased too. 

Effect: The central office has a storage room for cases that are waiting to be 
processed for registration and in some regions the file cabinets are not enough for 
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the storage of documents.  In some regions offices have improvised boxes to be 
used as temporary storage and in other’s piles of documents can be found. 

15. Accessibility: 

Problem: Documents are only accessed through the administration consent. 

Cause: Remote access is granted to government employees based on certain level 
of information with previous consent of the administration.  Also, the accessibility to 
the information is granted commonly to the owner of the property parcel by soliciting 
to the agency. 

Effect: The study and access to the information of property parcels and its 
transactions is very limited, although the generated digital cadastral map has been 
generated with public funds. 

16. Resistance: 

Problem: Changes create resistance. 

Cause: Some employees at a regional level have not been willing to accept the 
changes. 

Effect: The few employees not willing to accept new changes were assigned office 
work not related to computer use. 

17. Personnel census: 

Problem: The increase in transactions. 

Cause: The stopped digitalization process and the time spend by the government to 
have a legal settlement increased the backlog. 

Effect: Temporary employees were hired in a second shift. 

18. Personnel: 

Problem: Lack of proportion between the amount of registrations and personnel. 

Cause: Development has increased. 

Effect: While legal settlements were settled down, approximately eight years passed 
by and the process of digitalization was stopped.  Meanwhile documents packed, but 
today the backlog equals 20,000 in the central office and 5,000 cases in the regional 
offices. 
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19. Trust: 

Problem: After the original project Land Information Management System (LIMS) 
drained the finances of the agency and the presence of government corruption, the 
mayors of the municipalities and the people were skeptical to continue the project 
and did not want to spend any more money on it. 

Cause: Inefficiency in the original project, lack of control, lack of inventory, money 
laundering and government corruption cost the public an additional 25% of the 
original budget. 

Effect: Inefficient system and not trustworthy. 

Meanwhile most of customer concerns found in Puerto Rico as well as in many 

developing countries are the following. 

1. The extensive length in time of the registration process of the property parcels and 
the amount of steps in the flow line: 

a. Property Registry: The property parcel owner pays a registration fee, beside the 
notary fees, but it does not guarantee that the registration process will take place in 
a specific amount of time.  Some customers expect that the registration will take 
place in a reasonable time, but some cases have been in the office for years.  The 
amount of years a customer has to wait for the registration of the property parcel 
reflects incommodity and disappointment.  

b. CRIM: The property parcel owner who is concerned is the one that needs to change: 

• The name of the property parcel owner in the database (the seller to buyer) is 
responsible for paying the property taxes.  The property taxes are attached to the 
property not to the owner; therefore, the debt is attached to the property with 
whoever is the owner.  Thus, all the property parcel owners are concerned with not 
carrying other’s debt. 

• Clear out situations of retention of money from the bank to remove unnecessary 
liens. 

• Clear out situation with deceased family members. 

2. The extensive time spend by a customer who asks for a service in any of the 
agencies. The waiting time is usually prolonged.  The customers get frustrated and the 
few employees who provide customer service get overwhelmed.  

3. The lack of linkage between governmental agencies dealing with the same property 
parcel makes the customer (almost always the owner) visit all the agencies and spend 
more time.  
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All the concerns presented in this section were based on the data collected by the 

questionnaire, interviews and observation of the regions visited as part of this research. 

As a result, of all the concerns raised throughout the research, a complete analysis of 

suggestions to improve current practices is presented in the following section. 

Improvement of Current Arrangements 

The government of the Commonwealth of Puerto Rico established that the CRIM 

creates the official cadastral map without considering the documents legally recognized 

by the Property Registry.  The Property Registry performs the registration process 

without considering adjacent properties and common boundary lines and the legal 

definition does not tie into the state spatial definition.  However, in developing countries 

as well as much of Latin American countries, the fiscal and the legal cadastre work as 

separate entities.  Although in some countries the offices work separately, they have 

managed to have a combine services or define channel of communication for the same 

matter to benefit the economy of the country. 

The property registry office plays an important role in the economy.  A well-

developed cadastre with a legal base and advanced technology based on accurate 

cartography aid the government in identifying its properties, resources, uses and rights 

of way.  The registration serves the users and private institutions by guaranteeing 

property rights.  It facilitates the buying and selling of properties and associated banking 

transactions.  The development of an efficient property registration system is essential 

for a well-functioning and transparent property market (Dent and Zlatina, 2001).  Even 

though the property registries were first developed to help raise tax revenue (Doing 

Business 2008), today it is still an indicator to analyze their relationship with economic 

outcomes. 
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This section will suggest a number of improvements to current arrangements 

performed in the Property Registry and the CRIM based on quantitative indicators used 

by formal land administration systems (Burns, 2007); security, clarity and simplicity, 

timeliness, fairness, accessibility, cost and sustainability. 

Security 

A cadastral system with security shows an efficient and an effective land market. 

Financial institutions that perform land related transactions rely on the certainty of 

ownership of the property parcels and its identification.  Currently the Municipal 

Revenues Collection Center has some agreement with some financial institutions to 

obtain information about property parcels through an online application Arc Internet Map 

Server (ArcIMS Service).  Although in the Property Registry, everyone has the same 

privileges; it is usually the financial institutions that rely on the information prepared by 

the notaries, who at the same time rely on title searchers to validate the certainty of the 

title of the property parcel. 

Among the offices selected for the research, an average of 17.82% of the total 

annual registrations, the regions of the Property Registry show instability.  The 

percentage of total of parcels registered in each region studied as a percentage of total 

registered parcels in Puerto Rico (Figure 6-6) do not show a pattern of behavior.  Yet 

the data show results of specific situations such as lack or replacement of a registrar in 

the specific region during a specific time.  During that period of time, the amount of fully 

processed cases decreased and registrations were not evaluated by a registrar.  As a 

mayor overviewed all the studied offices (regions) in the three or four months prior to 

the elections, the amount of registrations was very low.  
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Figure 6-6.  Fully processed cases for some regions of the Property Registry as a 
percentage of registered parcels in Puerto Rico. (Data gather from the 
Property Registry of Puerto Rico, graph by author). 

Meanwhile the amount of mortgages registered during the same period of time, 

had a different behavior.  Most of the regions showed an increase in new mortgage 

transactions after the elections (last year of the Figure 6-7).  The percentage of 

mortgages registered as a percentage of registered parcels.  Each of the regions 

studied of the Property Registry was an average of 20.46% through the four years of 

data in Figure 6-7.  The data shows only new mortgages, it does not show transactions 

where adjustment for discharge in mortgages takes place.  

These indicators show how the credit market is effectively operating.  Through this 

research, new mortgages are the type of transaction with higher rates every month in 

every region studied.  The quantity is not so impressive, concluding that either the 

effectiveness of the land market is notorious or otherwise is inefficient.  However, 

today’s worldwide economy has made people think about financial risks they take.  

People are not investing in property but are nevertheless in the expectation of economic 
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security.  The economy activity index (GDB) reported by the Government Development 

Bank for Puerto Rico (2009) has reported a downhill behavior since late 2005 (Figure 6-

8).  The GDB index has dropped almost 20 points in three years. 
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Figure 6-7.  Fully processed mortgage cases for some regions of the Property Registry 
as a percentage of registered parcels in that region. (Data gather from the 
Property Registry of Puerto Rico, graph by author) 

The land market of Puerto Rico has been completely dependable of the economic 

activity.  Therefore many people in rural lands rely on the security of land in 

generational lands commonly seen in developing countries.  Although it is a difficult 

problem for registration of property rights, those rights are inherited by the children of 

the family.  Individual ownership is impossible, as identification of ownership is not 

accommodated into today’s land registration system and not capable of allowing 

encouragement and stimulation into the land market of a country.  
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Figure 6-8.  GDB economic activity index. (Data from the Government Development 

Bank of Puerto Rico, graph by author) 

One possible answer to stimulate the economic activity is throughout the creation 

of an information link between the Property Registry and the CRIM.  Some of the 

property parcels registered in the Property Registry can update the database system of 

the CRIM or vice versa.  Property parcels registered in the Property Registry are able to 

identify cases that appear in the CRIM as family lands.  The CRIM exonerate property 

parcels under a taxation value of $20,000 for military people and $15,000 for everyone 

else (based on 1957 CRIM’s taxation tables).  If the house is in a family land, only one 

of the houses in the family land is attach to the land, while the rest of the houses receive 

their taxation value according only to the value of the house.  Thus if those houses are 

really registered as subdivided property parcels in the Property Registry, not as family 

land, they might surpass the exoneration value, and as a result might pay property 

taxes.  The reality of this will be captured in the official cadastral map of Puerto Rico.  

The economic activity should benefit from these types of discoveries. 
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The creation of a linked database will identify property parcels correctly, not by 

tricking the system to be exempt of paying property taxes.  For example, the property 

parcel in Figure 6-9 (A) has three houses.  According to the CRIM records, one of them 

will have the land and its value attached to it and the other two houses will only be 

valued based on the property.  Meanwhile if the property parcel is linked to the Property 

Registry, the property parcels are subdivided and registered, and then all of the three 

houses will be valued for taxation purposes based on the property and the property 

parcel (Figure 6-9 (B)). 

  

Figure 6-9.  Discrepancy in the definition of the property parcel. (A) According to the 
CRIM. (B) According to the Property Registry. 

Clarity and Simplicity 

A cadastral system with clarity and simplicity shows clear and simple flow lines for 

employees and consumers.  The system shows effortless procedures to register a 

property parcel allowing the cost of registration to be negligible.  In order to get 

registered in the Property Registry of Puerto Rico, a property must follow a nine-step 

flow line (Figure 5-2) in a non-estimated timeframe.  Meanwhile the flow line for the 

CRIM is much longer, the registration follows nineteen steps (Figure 5-9) and it has an 

undefined timeframe. 
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Based on the seven regions studied for this research, and the movement of 

documents in the Property Registry (Figure 5-8), the quantity of fully processed cases in 

the last four years has increased and the amount of cases in backlog waiting to be 

studied and examined have increased even more.  In 1988 the annual amount of fully 

processed cases was 214,945 which compared to today’s amount at 274,418 is not 

much.  However, the amount of cases in backlogged for 1988 was 73,249 and 

nowadays is 595,447.  This cannot be understood as the amount of employees has not 

increased and neither have the cases in backlog (from 343 in 1988 into 586 employees 

in 2008).  The ratio of fully processed cases per employees shows an average of 476 

cases (Figure 6-10) with an out lier in 2002 of 724 cases; where part time employees 

were contracted to attempt decreasing the backlog.  However, the registering costs per 

fully processed cases averaged $67.30 in the eleven years of data gathering and the 

revenues per fully processed cases averaged $519.18.  

Annually the Property Registry provides more than $100 million to the government.   

No attempts have been mentioned to create a second shift of temporary employees to 

decrease the huge backlog that the office shows year after year.  No attempts have 

been made to benefit the registration software either or even to improve some of the 

office (regions) infrastructures.  Notoriously the amount of revenue generated by this 

agency provides the autonomy to work as an independent office, not under the 

Department of Justice.  The ratio of expenditures versus the revenue is completely 

impressive (Figure 6-11), although the registration processes do not adjust to provide 

clarity and simplicity. 
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Figure 6-10.  Fully processed cases per employees (Data gather from the Property 

Registry of Puerto Rico and CRIM, graph by author). 

The CRIM has been through different situations than the Property Registry.  The 

digital cadastre in the CRIM is a result of a second chance after the original project 

Land Information Management System (LIMS) drained the finances of the agency. 

Because of the presence of government corruption, the mayors of the municipalities and 

the people were skeptical to continue the project or even spending any more money on 

it.  Although the administration of the CRIM proved to the mayors that CRIM was 

trustworthy of such diligence.  From 1998 to 2002, the cadastre was under a build up 

process and the LIMS project was recovered.  The next four years a conversion process 

was taken place and the improvements were shown.  A new taxation application 

(HANSEN) and GIS application (ArcGIS) was incorporated into the system of the CRIM.  

The conversion process took around 30 days and about 56 million transactions.  
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Figure 6-11.  Registering costs and revenue per fully processed (solved) cased in the 
Property Registry (Data gather from the Treasury Department, the Property 
Registry of the Department of Justice of Puerto Rico, graph by author). 

The amount of fully processed cases in the digital cadastre division of the CRIM 

changed drastically in the 2004-2005 year (Figure 5-12), from an average of 15,462 fully 

processed cases per year into an average of 48,253 fully processed cases per year.  

The result of that increasing was that all legal settlements were settled down and the 

conversion of cases in the digital cadastre took place.  Cases where subdivided of 10 or 

more parcels and given prioritization.  The year of 2005 contracted a second shift of 

temporary employees, therefore the amount of fully processed cases per employee 

increased drastically (Figure 6-11).  CRIM have worked with approximately 4.5% of the 

property taxes generated by the office.  The yearly budget has an average $30 million to 

maintain nine regional offices with an average of 560 employees. 

A possible improvement to both agencies is to have real numbers of the backlog. 

The Property Registry by January of 2009 had it running an application to calculate a 
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real inventory, but the new administration, as well as any other ongoing projects 

canceled it.  The estimated number of 595,447 documents pending for examination by 

the registrar was kept as just an estimate.  In the digital cadastral offices, the amount of 

20,000 cases pending for evaluation is just an estimate.  The reality is beneficial to start 

a plan of development and clarify current doubts of exactness, therefore having the 

exact number of documents pending to be examined or/and studied for further 

registration will determine a simpler way ahead for the offices. 

The CRIM needs to standardize one permanent and unique number that can be 

used in different agencies.  The original cadastral number involved 18 numbers, but in 

the past created much confusion because of the improvisation of the technicians to 

assign numbers based on the common practices and not on certainty of the cases. 

Although CRIM have been using more numbers to create certainty in the case, the 

excess of information occupies more space in the database.  Having three numbers 

decreases the possibility of matching cases between agencies.  Therefore it is easy to 

see how one unique property parcel number should be institutionalized. 

Meanwhile in the Property Registry several improvements to current practices 

are required.  The flow line of the registration process does not allow notifying the 

notary for any missing or defective documents until the fourth step.  The technician, who 

receives the document in the presentation, stamps the date and time and the document 

enters the flow line of the system.  Even though the documents from a property parcel 

are not located in that Property Registry region (office), the presentation of the 

documents takes place, the documents get into the system and become part of the 

backlog and the tariffs at the end are canceled.  The technician who receives the 
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document needs to be a responsible member of the staff who is able to check all the 

documents necessary for the presentation.  This is to ensure that all signatures required 

are signed in to revised the corresponding correct amount of registration fees and to 

determine if the property parcel is part of the geographical demarcation of that region 

and if it so, then accepted to be processed.  This will avoid delays in the processing of 

the registration.  Following that step, the technicians are able to stamp the date and 

time, enter all the information and in turn the flow line decreases (Figure 6-12). 

 

 

 

 

 

 

 

 

 

 

Figure 6-12.  Modified flow line of the Property Registry. 

The Property Registry has a current situation that requires urgent attention as 

there is a large amount of information in hardcopy that is in danger of being lost.  

Although the Property Registry has gone through a digitalization process, the history of 

the property parcels is still on the historic folios.  Those books keep a large bulk of 

information maintained in manual form.  Since the registration process provides legal 

security to right holders through the publicity of transactions, the records in the registry 
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are the key element for assuring legal security, but that legal security can also be in 

danger because of the following. 

1. The continuous use of the historic folios, book of paper records, degrades the paper 
until it can disappear from falling apart, as well as the history that those papers hold. 

2. The proximity of some of the offices (regions of the Property Registry) with the 
ocean2 (less than 200 meters). 

3. The possibility of fire, termites or any other destructive phenomenon3 of the tenure 
security. 

As an immediate solution to current circumstances, to provide security: 

1. All tenure information must be paperless.  Although the historic folios can be kept as 
part of the Property Registry history in proper humidity control rooms, the information 
held in those books must be turned into digital form or at least microfilmed.  The 
security of such information is invaluable for a country. 

2. All important documents should be kept in file cabinets where the books are 
protected. 

3. All Property Registry locations (regions) should be in geographically secure places 
that minimize the danger of losing the history of the tenure of property parcels. 

4. All Property Registry locations (regions) should have protection against fire, floods 
and any other disasters. 

Another important improvement the Property Registry needs to implement to 

current practices is to have a unique property parcel number not dependable of the 

region.  Today’s decentralized system helps maintain the database system 

manageable.  However, the data in a decentralized system should function effectively if 

it becomes centralized.  If land records from some regions need to be joined, it has to 

go through a conversion process before it can be merged, but if the decentralized 

system maintains characteristics of a centralized system, the transition goes smother. 

                                              
2 Aguadilla and Arecibo regions are very close to the ocean. In 1918, an earthquake produced wave 
heights of 20 feet. The current location of Aguadilla region was covered with ocean water and affected. 
3 The region of the Caribbean is and active area of recurrent hurricane action. 
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The documents required for a registration in the Property Registry are highly 

complex legal documents.  Property deeds commonly have premises4, habendum5, 

tenedum6, redendum7, conditions8, warranties9, covenants10 and conclusions11.  

Although the most important point of the deed is to identify the parties involved, the 

rights conveyed the restricting clauses and the property parcel.  Most of the deeds 

define the rights conveyed along a very complex legal document that is 

incomprehensible for most readers, costly to the client and mostly only understandable 

by lawyers.  A simpler legal document will allow the more skillful technicians of the 

Property Registry perform tasks that currently rely only to the registrar.  As a result the 

flow line of the cases will be more effective due to a simpler process that will allow 

performing the registration in a shorter period of time and the registrar will be less 

dependable in the early steps of the registration process (not meaning unnecessary). 

Timeliness 

An efficient cadastral system provides updated information with the latest 

changes.  The Property Registry and the CRIM have both not been able to manage a 

decent waiting time for the registration process.  Although the process in both offices 

                                              
4 The premises contain the dates, names and descriptions of the parties, the considerations, grants, full 
description of the thing granted and the exceptions. 
5 The habedum contains the clause indicating the estate or interest to be taken by the grantee. 
6 The tenedum contains the reference of the tenure by which the estate granted is held. 
7 The redendum reserves something to the grantor from the granted thing. 
8 The conditions are towards the estate, which is granted. Usually are not included in the deed, except for 
the mortgages and the trust deeds.  
9 The warranty is where the grantor warrants the title to the grantee. 
10 The covenants contain any binding limitations or promises 
11 The conclusion contains the execution and the date of the deed. 
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does not take more than two hours to complete a simple case, the amount of cases 

delayed makes the result of the registration longer.  Some cases in the CRIM have 

been waiting to be considered for registration for about five years and there are similar 

problems in the Property Registry as well.  

According to Doing Business (2008) the registration requirements involve various 

steps that involve the Property Registry and the Municipal Revenues Collection Center 

(CRIM): 

• Obtain a property title report from the Property Registry. 
• Obtain a property tax certificate from the Municipal Revenues Collection Center. 
• Obtain a title commitment for the title insurance. 
• Prepare the sale deed by the notary public. 
• Execute the purchase and sale. 
• Purchase internal revenue stamps. 
• File and record the deed at the Property Registry. 
• File the notice of sale with the Treasury Department. 
• File the notice of change of owner with the CRIM.  
 

To obtain a property title report in the Property Registry, it might take three to five 

days, although a simple case might not be longer than twenty minutes to be processed 

by a certifier.  Sometimes those reports might take longer because it waits for the 

registrar’s signature.  The amount of certification varies monthly (Figure 6-13 for 

Aguadilla) as well as the other transactions (Figure 6-1), although the registrar might 

decide that certain amount of cases per type of transactions might be worked monthly. 

However in the offices (regions) visited for this research, the average of certification per 

month was 87 certifications with an average of 4.36 daily (Figure 6-14). 
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Figure 6-13.  Distribution of certification of title report for Aguadilla Region. (Data gather 
from the Property Registry of Puerto Rico, graph by author). 
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Figure 6-14.  Distribution of certification of title report. (Data gather from the Property 
Registry of Puerto Rico, graph by author). 

To obtain a property tax certificate from the Municipal Revenues Collection Center 

(CRIM) might take at most two days.  The file and record of the deed in the Property 

Registry is a process that lacks of much timeliness.  The country report for Puerto Rico 

from Doing Business (2008) states that this step of the process takes around six 
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months.  Through this research on the selected offices (regions), it showed cases 

waiting to be processed for five years in the Property Registry as well as in the CRIM.   

Although the ratio of fully processed cases per employee shows an impressive amount 

and increased in 2005 (as it was discussed in the previous section) for the CRIM 

compared to the Property Registry, who shows invariable values through the years 

(Figure 6-10). 

The property registration processes requires legislation: 

1. To modify fundamental land policies. 

2. To provide a shorter and trusty flow line. 

3. To increase the annual budget to provide an immediate amount of personnel that will 
allow to decrease the backlog.  

4. To allocate part of the revenues to renovate the infrastructures of the regions.  

5. To reduce the possibility of the danger of losing all the information kept in the historic 
folios.  

But as a matter of internal regulations, all employees must solve the same quality 

of cases, because the majority of employees have the same appointment.  Some of the 

employees in both agencies need to give an extra mile to accomplish tasks.  Not all the 

employees might be willing to be available, but it might be regulated inside the office 

(region).  To assure that the registration process occurs in a reasonable time, 

modifications to regulations and land policies must be achieved as well as recognition of 

formal registration of property rights. 

Fairness 

A fair cadastral system is viewed independently of the political status of a country.  

Procedures and administration regulations must be separated from the political 

processes.  Unfortunately, Puerto Rico does not show a fairness conduct as all 
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agencies are guided and defined according to the political status defined in the four year 

election term.  Right after the new administrative personnel gives the oath of truth; new 

administration takes charge, as well as new ideologies, work plans and most of the 

time, political parties approach.  During this research the recompilation of the amount of 

fully processed cases in the Property Registry (Figure 5-8) and the CRIM (Figure 5-12) 

show a behavior pattern. 

• The amount of fully processed cases starts to increase the year of new 
administration (compared to the previous year). 

• The highest pick of that four year term is between the second and third year of the 
new administration. 

• Right after the third year of the new administration the amount of fully processed 
cases drops (more drastically during the last months if the political party in the 
government changes). 

A cadastral system free from bias, dishonesty or injustice does not tolerate 

cheerleading for specific procedures or use of some specific software due to association 

of software representatives with the political party in government.  Much of the regular 

registration procedures are affected since there is a change in the political party in 

government.  Some other times, necessary or successful processes are cancelled when 

the change of political party overcomes the governmental offices. 

Possible improvements to fairness in governmental offices require legislation on 

continuity of essential projects of governmental offices.  The continuity of projects 

despite a change in government is rather delicate, especially when actions can be 

abused and unnecessary actions can be compromised.  The time spent and money 

invested on projects should be considered very carefully in such a way that the 

conclusion of a political term will not affect the conclusion of the project as well as the 

outcomes of it. 
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According to Doing Business (2008), one of the indicators that define fairness in a 

cadastral system is based on the total of ongoing land related court cases as a 

percentage of the total registered parcels.  The Superior Court of the Department of 

Justice of Puerto Rico annually publishes a report of the movement of civil and criminal 

cases per crime.  Data gathered on land related court cases included: 

1. Criminal cases 

a.  Against public faith 

i. Falsification of notations (falsificación de documentos de asientos 
de registro): 

2. Civil cases: 

a. Legal Action 

i. Demarcation and marking (deslinde y amojonamiento) 
ii. Easement (servidumbre de paso) 
iii. Acquisitive prescription (usucapión) 

 
b. Voluntary jurisdiction 

 
i. File domain (expediente de dominio) 
ii. Rectification of place (rectificación de cabida) 

 
Data gathered due to the causal of falsification of records seats shown that the 

effective diligence and fairness, the amount of cases presented, were fully processed 

that same year.  Meanwhile civil cases (Figure 6-15) showed a different behavior. 

• The fully processed cases show a system free from bias of the four year election 
term because the judges are appointed by a 12 year or 8 year term that usually do 
not coincide with the election term. 

• The amount of fully processed cases maintains almost constant behavior, 
although the amount of cases presented is constantly higher (almost double than 
the ones fully processed) than the amount fully processed cases. 

• The solution of the pending cases are not directly dependent on the judiciary 
system, thus in the development of the case by itself. 
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Figure 6-15.  Distribution of land related civil cases. (Data gathered from the Superior 
Court of the Department of Justice of Puerto Rico, graph by author) 

Accessibility 

A cadastral system is capable of providing an efficient and effective access to all 

users.  The access should be completely equitable to all users through simple 

procedures and easy access and reasonable fees.  Unfortunately, in the Property 

Registry the documents are only accessed through the study of the historic folios or the 

computers available in the study rooms during working days between 8:00am and 

3:00pm.  There is no remote accessibility or accessibility to the documents after working 

hours.  Therefore, the study of accessibility of the transactions is very limited. 

The CRIM works with more sensible information than the Property Registry 

although the documents are only accessed through the administration consent.  Remote 

access is granted to certain level of information to employees under the government 

umbrella with previous consent of the administration.  The accessibility to the 
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information is granted commonly to the owner of the property parcel by soliciting to the 

agency or to others in special cases.  An example of this is when a person in the 

Regulations and Permits Administration (ARPE) requests a feasibility study and that 

person needs to obtain a coverage radio from the CRIM to notify the neighbors of the 

consultant.  

Both offices provide accessibility to the information of the property parcel in a 

limited way, either by the limited available time of the office regular working hours, the 

limited or non-remote accessibility or by who is able to acquire information of the 

property parcel.  However, there is sensible information in the CRIM as the generated 

digital cadastral map has been generated with public funds and deserves to have 

proper accessibility even though some layers of information may be restricted. 

Worldwide-developed cadastral systems provide nonrestrictive accessibility to the 

user of the offices through remote access, thus sometimes might be controlled, but the 

property parcel owners need to have access to their information.  In Puerto Rico, the 

amount of registration has increased dramatically in the Property Registry (Figure 5-8) 

and in the CRIM (Figure 5-12).  Although, Puerto Rico does not have an inventory of the 

total amount of property parcels neither the amount of property parcels that rely on 

informal registration.  Perhaps the amount of property parcels registered per one million 

of population in the Property Registry offices sampled on this research define the 

differences in population densities and geography (Figure 6-16).  Bayamón II, Carolina 

II and San Juan IV regions contain municipalities and wards of municipalities that have 

the highest population density per squared area (from 14,105 to 9,084 population 

density per square mile of land area).  
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Figure 6-16.  Number of fully processed cases per 1 million population.  (Data gathered 
from the Department of Justice of Puerto Rico and United States Census 
Bureau, graph by author).  

0 5000000 10000000 15000000 20000000 25000000 30000000 35000000

Aguadilla

Arecibo II

Bayamon II

Carolina II

Mayaguez

Ponce II

San Juan IV

 

Figure 6-17.  Number of registries per 100,000 square kilometers in office (region) land 
area. (Data gathered from the Department of Justice of Puerto Rico and 
United States Census Bureau, graph by author). 

The number of registries per 100,000 square kilometers in office (region) sampled 

land area is another indicator that reflects the nature of centralized system characteristic 

of highly dense populated areas.  Figure 6-17 defines that the offices (regions) sampled 
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of the Property Registry and are part of the metropolitan area of Puerto Rico and show 

a higher number of registries per 100,000 square km otherwise the results were lower. 

The accessibility of the user to the office (region) of the Property Registry is 

evident (Figure 6-17 and Figure 6-18) as areas with a centralized nature of systems 

reflect higher ratio.  Although the user has limited accessibility to the information 

because of causes discussed previously in this section, he/she is able to reach the 

offices (regions).  Among the sampled offices (regions) are municipalities that are part 

of the metropolitan area denoted a higher ratio.  As a result the accessibility of the 

location of the offices is efficient for offices (regions) in the metropolitan areas, although 

after accessing the office (region) the accessibility of the information of the property 

parcel is limited.  A possible solution is to improve the remote access for users to obtain 

information about their property parcel, even if it requires an accessibility fee.  Users will 

rather pay the fee, consult by the phone or remain in their comfort areas rather than 

spending time and money transfers into the offices (regions) during the limited working 

hours of the offices (regions) to retrieve and access information. 

Cost 

A cadastral system should be costly accessible to the users and viable to the 

agency to recover operation costs and be able to cover improvements and 

developments to the agency.  The systems require a minimum fee to register the 

property parcel.  According to Doing Business (2008), the Property Registry requires 

only a cost of 1.4% of the property value, which is low compared to 5.9%, the average 

cost in Latin American and Caribbean countries.  With the data gathered through the 

interviews of this research, employees of the Property Registry of Puerto Rico defined 

the fee based on $2.00 per every thousand of the property value, up to a value of 
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$25,000 and $4.00 per every thousand for every thousand over $25,000.  Meanwhile 

the CRIM requires a processing fee to file the notice of change of owner.  However after 

the property parcel is registered, then the property taxes imposed will depend on the 

property taxes approved by the representatives of the Municipality Assembly and the 

Major of the municipality where the property parcel relies on (property taxes vary from 

7.8% in Ceiba to 9.33% in Caguas). 

For the government of Puerto Rico the agencies studied in this dissertation have 

proven to generate millions of dollars and be viable to recover operation costs due to 

the revenues recovered.  The Property Registry and the CRIM define cost effective 

characteristics for the government of Puerto Rico (Table 6-1).  Both agencies have a 

similar amount of employees, but they distributed in different amount of offices 

(regions).   

Table 6-1.  Descriptive characteristics of the functionality of the Property Registry and 
the Municipal Revenues Collection Center (CRIM). 

Characteristic  
(2004-2007 average) 

Property 
Registry 

Municipal Revenues Collection 
Center (CRIM) 

Number of employees 586 569 
Number of offices (regions) 29 9 
Number of fully processed cases 282,274 48,252 
System Decentralized Decentralized 

(Centralized for spatial definition) 
Annual budget 19 millions 

(12.9 % of 
revenue) 

30 millions * 
(4.5 % of revenue) 

Annual revenue 146 millions 665 millions* 
Sources: Department of Justice and Municipal Revenues Collection Center (CRIM). 
Note*: Data f rom an interview to A tty. Norman Foy, f ormer Executive Director of the 
Municipal Revenues Collection Center (CRIM). 

Both systems are decentralized except for the spatial definition that is performed in 

the central office of the CRIM in Río Piedras.  Both agencies although they have a great 

amount of cases in backlog, provide over 67% of revenue.  More than $100 million from 
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the Property Registry go into the governmental purse of Puerto Rico and more than 

$600 million from the CRIM go into the municipality governmental purse.  Both agencies 

demonstrate economic independence, although the Property Registry stays under the 

umbrella of the Department of Justice. 

The systems function with less than 13% of the revenue collected and shows that 

both agencies can operate in such a way that costs are totally recovered without 

burdening users. However, the systems reflect a backlog that requires urgent attention. 

A possible solution is to increase the operational budget to contract an amount of 

temporary employees to decrease the backlog (almost 596,000 cases in the Property 

Registry and 25,000 in the Municipal Revenues Collection Center). An estimate of 10 

temporary employees in a second shift from 3:00 to 8:00 pm (as once worked in the 

Property Registry) will reflect in an increase in operational cost of around four million per 

year. Meanwhile the Division of Digital Cadastre of the Municipal Revenues Collection 

Center has a second shift. Thus, they have space to contract more remedial temporary 

employees, the best possible solution is to decentralized the cadastral system and have 

digitalization technician (perhaps cartographers will be a better qualification) in the 

regional offices to produce the cadastral map based on uniform characteristics 

procedures (quality control can be performed in the central office).  

Sustainability 

A cadastral system with sustainability is ensured to be maintained over a period. It 

requires that the system is affordable to the general population but also to the 

organizational and management arrangements and the technologies and procedures. 

Both digitalization systems, the mechanization process in the Property Registry and the 

digital cadastre in the Municipal Revenues Collection Center, are relatively young 
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systems compared to the ones in developed countries. Although throughout the 

discussion of the previous sections of this research, the Property Registry and the 

Municipal Revenues Collection Center have ensured that perhaps the problems of the 

digitalization processes that have encountered in the few years, the revenues collected 

show that the system has a higher ratio of revenue than of expenditure (Figure 6-12). 

A sustainable system implies too that the formal system is understood by and 

affordable to the general population of that country. Perhaps there is no statistics about 

the quantity of informal systems in Puerto Rico, the amount of file domain (expediente 

de dominio), denotes that the registration system is not quite understandable by the 

population. A file domain is a mechanism for having the first inscription of a property 

parcel that it has never been registered by anyone in the Property Registry. Most of the 

times that mechanism takes place as a result of family land not been legally registered. 

Data gathered from the Superior Court of the Department of Justice of Puerto Rico 

averages 1845 file domain presented cases annually, although only fully processed 936 

average cases annually (Figure 6-18). Making it the file domain cases more than 78% of 

the land related cases presented in Puerto Rico.  

One possible solution to improve the sustainable development of a cadastral 

system is to aim to meet the sustainability triangle where economic sustainability, 

infrastructure sustainability and the social sustainability coincide.  The economic 

sustainability provides a balance between production, distribution and usage of the 

services of the systems.  Currently the Property Registry and the CRIM have revenues 

of more than $100 million annually, but both agencies have an immense quantity of 

pending cases (Figure 5-8 and Figure 5-12).  Also, the system does not reflect a 
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complete understanding of the importance of a formal registration system and the 

results of registration in the economy of a country.  
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Figure 6-18.  File domain cases presented at the Superior Court of the Department of 
Justice of Puerto Rico (Data gathered from the Court of Administration of the 
Department of Justice of Puerto Rico, graph by author). 

The infrastructure sustainability provides a balance between the employees and 

the office locations, the furniture, the storage and study rooms.  This was seen in some 

offices visited as part of this research.  Some offices had a poor environment while 

others were remodeled and had comfortable working places.  In order to achieve 

economic and infrastructure sustainability, the people must seek for an effective system, 

which represents success and timeliness of the system.  The social sustainability is 

where the population of a country live to provide for the benefit for the population of that 

country. But the interaction that has with the economic sustainability provides efficiency.  

The population demonstrates satisfaction or disagreement of the result of the 

economy.  Meanwhile if the social sustainability interacts with the infrastructure 

sustainability it provides an equitable system that is fair and unbiased or the population 
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and its use.  Therefore, a sustainable cadastral system reflects all the quantitative 

indicators explained through this section.  As a result of the current practices, 

procedures, regulations, and situations, improvements should be imposed based on a 

sustainable system (Figure 6-19). 

 

 

 

 

 

 

 

 

 

 

Figure 6-19.  Sustainability cadastral system diagram (Adapted from Adams, 2008, 
graph by author). 

The Way Ahead 

Based on the results of all the indicators extracted from all data resources from 

this research, the Commonwealth of Puerto Rico requires working on some 

improvements.  The indicators studied have provided a rapid, simple and objective 

methodology to analyze current practices in the Property Registry and the CRIM as well 

as pin pointing the ideal situations to have an efficient, effective and equitable cadastral 

system.  Table 6-2 gives a summary of the current situations and ideal situation for both 

agencies.  

 

  

 Effective 
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Infrastructure Economy 

Social 

Sustainable 
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Table 6-2.  Current and ideal characteristics of the Property Registry and Municipal 
Revenues Collection Center (CRIM). 

Indicator Current Ideal 
Security 
 

 Selective shared information. 
 Economic instability. 
 Some endangered office locations. 

 Efficient and effective land 
market. Stability of registration. 

 Linked legal and fiscal system. 
 Cadastral number as unique 

identifier. 
Clarity and 
Simplicity 

 Non-timetable process. 
 Backlog. 
 Complex documents. 

 Reliable and effective 
registration system. 

 Simple and understandable 
documents. 

 Registrar’s digital signature. 
 Physical address as unique 

identifier reference. 
Timeliness Long processing flow lines. 

Endangered storage areas. 
Limited operational budget. 
Some uncomfortable working 
areas. 

Updated system in predictable 
time. 
Reassignment of employee’s 
tasks. 
Control storage areas. 

Fairness Complex system. 
Politically susceptible. 
Bias procedures. 

Simple and objective processes. 
Politically independent. 
Fairness systems. 

Accessibility Limited access to the property 
registry information. 
Mostly the user attends the office 
from consultation. 

Remote accessibility. 
Flexibility in accessibility of 
information 

Cost Revenues are much higher than 
expenditure. More than 67% of 
revenue goes to governmental 
purse. 

Revenues recover operational 
costs as well as  beneficial 
improvements to the systems. 

Sustainability Inequality registration per 
population density. 

Infrastructure-social-economic 
triangle satisfaction maintain 
over time. 

 

Among the recommendation presented in this chapter to meet the ideal system, 

the way to increase the revenues, efficiency, effectiveness and equitability in both 

agencies is to create a synchronization between the agencies.  The next chapter will 

provide a test case for the application that allows synchronizing the Property Registry 
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and the CRIM of the municipality of Carolina in Puerto Rico to provide an alternative to 

benefit current situations.
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CHAPTER 7 
SYNCRONIZATION APPLICATION PROJECT 

The cadastral information system approach for Puerto Rico was explained in the 

previous chapter.  The incorporation of recommendations, solutions and approaches to 

address the problems, concerns and situations of the cadastral system of Puerto Rico 

will be addressed in this chapter but with special interest in the municipality of Carolina.  

The solutions developed include a synchronization application to link the legal system 

responsible of the Property Registry with the cadastral map responsible of the Center of 

Municipality Revenue Collection for the test case of the municipality of Carolina.  The 

objective of this application project is to assess the viability of its incorporation to the 

current system as well as analyzing the benefits and consequences of a modernization 

approach.  This chapter will also discuss other approaches for removing inconsistencies 

and erroneous data found in the descriptive records. 

This dissertation selected seven offices (regions) for the research based on the 

similarity or extractable geographical demarcation between the CRIM informational 

data.  Some offices (regions) of the Property Registry provide service to all the wards 

(barrios) of a municipality and other offices (regions) only to some wards (barrios) of the 

municipality (Table 7-1).  Meanwhile the Center of Municipality Revenue Collection 

provides services to the complete municipalities and most of the times an office (region) 

covers more municipalities than the Property Registry (Table 7-2).  The offices (regions) 

selected were spread throughout the Commonwealth of Puerto Rico and the coverage 

of each office (region) fluctuates around the squared areas between 36.31 to 330.32 

squared miles for the Property Registry and between 104.24 to884.70 squared miles for 

the Center of Municipality Revenue Collection. 
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Table 7-1.  Demographics for the Property Registry sampled offices (regions). 
Office 
(Region) 

Population Area  
(sq mi) 

Municipality or Wards (Barrios) 

Aguadilla 165,938 267.47 Aguada, Aguadilla, Isabela and Rincón 
Arecibo II 99,619 154.96 Camuy, Hatillo and Quebradillas 
Bayamón II 94,085 41.70 Toa Baja 
Carolina II 105,157 36.31 (Carolina Pueblo, Barrios Hoyo Mulas, San 

Antón, Martín González, Trujillo Bajo, Cacao, 
Santa Cruz, Canovanillas, Barrazas, Cedro and 
Carruzos) 

Mayagüez 143,396 330.32 Añasco, Mayagüez and Hormigueros 
Ponce II 183,619 291.63 Guayanilla, Peñuelas, Ponce (Caná Castillos, 

Barrio Segundo, Reparto Universitario, Calle 
Atocha, Calle Villa) and Yauco 

San Juan IV 149,714 38.33 (Rio Piedras, Caimito, Tortugo, Quebrada 
Arenas and Cupey) and Trujillo Alto 

Source: Data gathered from United States Census Bureau. 
 
Table 7-2.  Demographics for the Center of Municipality Revenue Collection sampled 

offices (regions). 
Office 
(Region) 

Population Area  
(sq mi) 

Municipality 

Aguadilla 275,289 423.32 Aguada, Aguadilla, Isabela, Moca, 
Quebradillas, Rincon and San Sebastian 

Arecibo  343,960 652.10 Arecibo, Barceloneta, Camuy, Ciales, Florida, 
Hatillo, Lares, Manatí and Utuado 

Bayamón 623,818 387.10 Barranquitas, Bayamón, Cataño, Comerio, 
Corozal, Dorado, Morovis, Toa Alta, Toa Baja 
and Vega Baja 

Carolina 390,038 269.99 Canovanas, Carolina, Loiza, Rio Grande, 
Trujillo Alto 

Mayagüez 281,804 782.38 Añasco, Cabo Rojo, Hormigueros, Lajas, Las 
Marias, Maricao, Mayagüez, Sabana Grande 
and San German 

Ponce 478,705 
 

884.70 Adjuntas, Coamo, Guanica, Guayanilla, 
Jayuya, Juana Diaz, Peñuelas, Ponce, Santa 
Isabel, Villaba and Yauco 

San Juan  534,427 104.24 Guaynabo and San Juan 
Source: Data gathered from United States Census Bureau. 
 

The offices of the Center of Municipality Revenue Collection have greater squared 

mile coverage than the Property Registry, though in some areas data was extracted to 

have similar areas to compare. For the purpose of the application project, several 

criteria’s were considered. 
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• Availability of the municipality mayors approval for managing data from their 
municipality cadastral database (even though the digital cadastre is constructed by 
public funds, the municipalities have total power over the management of their 
data). 

• Municipality is among one of the highest population density per square mile area, 
thus believed to have relatively more new constructed urbanizations, thus up-to-
date records. 

1. San Juan Municipality with 9,084.40; 
2. Cataño Municipality with 6,232.50; 
3. Bayamón Municipality with 5,048.00; 
4. Carolina Municipality with 4,105.10; 
5. Toa Baja Municipality with 4,062.00, 
 
• Availability of a Property Registry office (region) with a low level of backlog, 

• A reachable position from the registrar of the Property Registry office (region) to 
be willing to run the application project at the office. 

Based on the previous criteria’s, the offices (regions) that met the requirements to 

perform the synchronization application project were San Juan IV, Ponce II, Bayamón II 

and Carolina II.  The Property Registry Administration approved to run the application 

project in Bayamón II or Carolina II offices (regions).  Carolina II was selected as the 

test case to run the synchronization application project (Figure 7-1).  Although Carolina 

II office (region) covers an area of about 269.99 squared miles and eleven wards, this 

study was limited to approximately 21.96 squared miles and part of six wards (Cacao, 

Canovanillas, Hoyo Mulas, Martín Gonzalez, San Antón, Trujillo Bajo). 

Data Sources 

Data for the synchronization application consisted of spatial and informational data 

from the CRIM for the defined study area.  The informational data was exempt of 

confidential taxation property parcel information.  The spatial data was geo-referenced 

and based on orthophotos with a scale of 1:1,000 in urban areas (high density) and a 

resolution of 0.125m and 1:2,000 in general areas with a resolution of 0.250m.  The 
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Figure 7-1.  Sample area on an aerial photograph for the synchronization application. 
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planimetry was compiled at a scale of 1:2,000.  By looking at the results, it is evident 

that data from the Property Registry consisted of textual and informational data. 

The spatial data from the digital cadastre contained 57,523 records that were 

spatially identified; X and Y state plane coordinates, shape area and perimeter.  

However, the informational data was based on the cadastral property parcel identifier; 

the name of the property parcel, the property postal address and the name of the 

neighborhood and ward (barrio).  The relevant textual data from the Property Registry 

regards ownership, property parcel physical address, title holder and a registered area.  

The data extraction of 1,111 records was manually from one of two of the computer 

terminals located in the Carolina II Property Registry.  Data was extracted in a fifteen 

minute breaks turns assigned to the persons waiting for the computer terminal use.  

Then the data extracted was manually entered into the computer. 

Linkage Mechanism 

The digital cadastre and the property registry data may be associated with a 

common property parcel identifier, but the reality is that the CRIM and the Property 

Registry refer to different identifiers.  The CRIM refers to three different numbers, thus 

the cadastral number is the first one, the property parcel also is referenced through an 

identification number and a control number.  Meanwhile the Property Registry refers to 

the property parcel number (número de finca). Both agencies do not refer to the same 

property parcel identifier, not even if it makes annotations of each others numbers. 

Through the linkage mechanism the informational systems are able to support 

each other.  The key is to identify the property parcel, identify common information and 

define the identity of the property parcel between both informational extracted data.  

The synchronization application uses MapInfo Professional software product and that 
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software has the ability to combine data from different data sources as well as being 

able to overlay raster and vector data from a display on a single map. 

Synchronization Application 

The synchronization application project provides the search of property parcels of 

the digital cadastre with common identities with the data extracted from the Property 

Registry.  Some tools from the synchronization application using MapInfo Professional 

provided the standards to perform the matching of informational data.  To search the 

digital cadastre (Figure 7-2) and perform the matching of information, the property 

parcel was located by. 

• The cadastral number. 
• The location (barrio, neighborhood, block, property parcel number). 
• The name of the owner. 
• The area of the property parcel. 
 

 
 
Figure 7-2.  Synchronization of information using MapInfo Professional. 
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The result of the search will identify the property parcel if the information from the 

Property Registry and the digital cadastre will match.  The resulting property parcel will 

appear on the screen (Figure 7-3). 

 

Figure 7-3.  Identification of the property parcel. 

The extracted data from the Property Registry was compared with the digital 

cadastre information of the property parcel.  Numerous mistakes were identified, 

ranging from duplicate cadastral numbers to missing information.  The relevant findings 

will be discussed in the next section. 

Data Processing 

The relevant textual data from the Property Registry and from the Municipal 

Revenues Collection Center (Table 7-3) are allocated in different ways as a result of the 

objectives of each agency.  In order to identify the property parcel within the study area, 

relevant textual information was compared between the files collected in the Property 

Registry and the Municipal Revenues Collection Center.  The primary search key was 

based on the cadastral number.  The declaration of heir’s transaction in the Property 
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Registry is the only one that requires having a certification from the Municipal Revenues 

Collection Center with the corresponding cadastral number of the property parcel.  

Table 7-3.  Relevant textual information from the Property Registry and Municipal 
Revenues Collection Center. 

Municipal Revenue Collection Center Property Registry Data 
Municipality 
Ward (barrio) 
Neighborhood 
Cadastral number identification 
Old parcel identification number 
Property parcel identification number 
Property parcel tax payer  
Property parcel postal address 
Shape file area 
Perimeter 
 

Section (region) 
Folio-diario-asiento 
Date of presentation 
Type of transaction 
Notary who presents 
Title holder’s name  
Number of property parcel 
Physical address 
Property parcel number 
Area 
Property value declared 

 
Among the 1,111 collected transactions, 36 cases were declaration of heir’s 

transactions, but none had the cadastral number as part of the textual information 

extracted from the Property Registry (Figure 7-4). 
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Figure 7-4.  Distribution of transactions per type of transaction from the Property 
Registry sampled in the municipality of Carolina. 
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To access the property parcels and continue matching information between the 

Property Registry and the Municipal Revenues Collection Center, a secondary search 

key was used based on the location: barrio, neighborhood, block and property parcel 

number.  The matching of information resulted in transactions of 28 neighborhoods 

(Figure 7-5).  Among those neighborhoods, 40% of the transactions of the property 

parcels showed an improper description and 31% were from apartments without proper 

identification of the apartment number.  Parcels that were not able to be identified were 

isolated from the synchronization application.  Also found were transactions of property 

parcels with inconsistent records (4% of the total of the transactions of the property 

parcels) that the name, the transaction type or the addresses were missing, thus the  
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Figure 7-5.  Distribution of neighborhoods for the municipality of Carolina 
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transaction was not identifiable.  However 25% of the transactions of property parcels 

had identifiable information from the Property Registry and were also located in the 

digital cadastre.  Therefore 278 transactions of the total were the sample considered in 

the synchronization of the application (Figure 7-6) 

31%

40%

25%

4%

No record for apartaments

Parcels not identified

Parcels identified

Incomplete information

 

Figure 7-6.  Distribution of transactions sampled for the municipality of Carolina. 

To access the transactions of the property parcels identified and continue with the 

matching of information between the Property Registry and the Municipal Revenues 

Collection Center, a third search key was used based on the name of the title holder.  

As a result 10% of the transactions of the property parcels identified from the sample of 

278 transactions showed the same title holder in the Property Registry as well as in the 

Municipal Revenues Collection Center.  The transactions identified were located among 

sixteen neighborhoods of the municipality (Figure 7-7).  Among the matching 

transactions, the mortgage cancellation was the type of transaction mostly identified, 

followed by liquidity of marital property, declaration of heirs and property parcel sales 

(Figure 7.8).  
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Figure 7-7.  Distribution of the resulted neighborhoods in the matching of information 
between the Property Registry and the Municipal Revenues Collection 
Center. 
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Figure 7-8.  Distribution of the resulted transactions per type of transaction after the 
synchronization application in the municipality of Carolina. 
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A fourth search key was based on the area of the property parcel and it was used 

to verify the identification of the property parcel.  Although the area of the Municipal 

Revenues Collection Center was not given a high importance because the one 

registered in the Property Registry shows the legal aspects of the property parcel.  

However among the transactions identified from the matching of information, the 

difference of areas registered in the Property parcel and the Municipal Revenues 

Collection Center was calculated and an average obtained demonstrated a complete 

inconsistent value equal to 834.984 meters squared.  Among the transactions only 131 

out of 278 transactions of property parcels showed a difference in area of less than ten 

meters squared.  Although this search key was part of the synchronization, it was not 

considered as part of the decision process to identify the property parcel, thus 

confirming the previous three searches by cadastral number, by location and by title 

holder. 

Data Analysis and Recommendations 

Having performed the synchronization application between the Property Registry 

and the Municipal Revenue Collection in the municipality of Carolina, the results of 

matching the information identified some weaknesses in the property parcel 

assessment procedures.  Especially when the same property parcel has different 

informational data between the agencies and also discrepancies between very similar 

property parcel neighbors in the same block.  

The synchronization application for the test case reiterated the nonexistent 

relationship between the Property Registry and the Municipal Revenue Collection and 

demonstrated the low probability to link both databases under the current practices.  

Even though the property parcel is the main unit of both agencies, enormous 
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differences in the data processing, data management and data storage are present.  

Although both agencies involved in this research provide substantial revenue, it can be 

higher if adequate current practices are modified and a reformed infrastructure in the 

system is implemented as such. 

1. Standardize a common identifier number for the property parcel in all the 
governmental agencies (allowing to join different informational databases and to 
perform a check of information to identify cases where the occupant is not the title 
holder or vice versa).  Thus the cadastral number is the most automatic and 
consistent one among the governmental offices of Puerto Rico. 

2. Simplify and combine procedures to register the property parcel (allowing to shorten 
the flow line of the lifetime of the case in the agency) and assign some of the 
responsibilities of the registrar to well experienced employees. 

3. Maintain the informational databases to be decentralized (management and storage 
of information is less) thus prepare it with the characteristics of a centralized system 
(unique identifier in the complete database system) in case a merge of information 
occurs and the systems do not go through a conversion process. 

4. Simplify and maintain realistic standards of accuracy for the spatial databases 
according to the requirements of the agencies involved (allowing to decrease the 
operational costs and not incur in precisions that are too costly). 

5. The first registration of the property parcel in the Property Registry requires a 
cadastral certification from the Municipal Revenue Collection Center to create a 
standard procedure and include each other’s referral information. 

6. Regulate that the physical address serves as an identifier of the property parcel, 
although the postal address should be included as a reference. 

7. Provide easy access to property parcel information as well as remote controlled 
access as a public service to the population. 

8. Promote public awareness to the population through the importance of the legal 
security in the registration process.  Thus by law it remains voluntary allowing to 
have a stimulus in the land market as well as the economic development. 

9. Simplify the digitalization process in the Municipal Revenue Collection Center by 
asking for the hardcopy plat to be turned in a digital format with geo-reference and 
with state plane coordinates to reduce the time life of a case in the agency (allowing 
solving the backlog of cases and decreasing the out-of-date spatial information). 

10. Demarcate the offices (regions) of the agencies to have similar population density 
demarcations throughout a modification of the regulations of the Property Registry 
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allowing to have a consistent amount of cases in the offices (regions).  This will also 
allow more registered cases per month to maintain a low level of backlog.  

11. Isolate the political changes and influences in the registration procedures allowing to 
isolate the possibility of political parties associated with privileges and governmental 
corruption.  This will provide equal treatment to the cases and guarantee the 
presumption of “first come, first served” and first in right. 

12. Allow operating user friendly software based on open sources to minimize the 
operational costs and do not identify with a specific software representative (allowing 
less resistance among the personnel involved). 

13. Adopt a digital format to guarantee the history of the informational databases of the 
tenure and fiscal system of the property parcels (allowing to minimize the possibility 
of losing the history of a country due to natural phenomenon, continuous 
degradation of hardcopy documents or personal accidents). 

14. Invest to improve the location information as well as the name of the title holder 
information. This will allow maximizing the linkage of information between the 
database of the Property Registry and the Municipal Revenues Collection Center.  
Data sampled from the municipality of Carolina from the Property Registry (Figure 7-
9) did not have any information about the cadastral number of the property parcel. 
When the indicator of location (barrio, neighborhood, block, property parcel number) 
was used, the synchronization of information resulted in 25.02% (278 transactions). 
When the indicator of name of the owner was used, the synchronization of 
information resulted in 27.45% (305 transactions). But when the indicator of area 
was used, the synchronization of information resulted in 98.38% (1093 transactions). 
Perhaps from those 1093 transactions lined, only 131 (11.79%) of those transactions 
showed a difference in area of less than ten meters squared  
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Figure 7-9.  Distribution of linkage of the transaction based on the indicators selected for 
this research in the municipality of Carolina. 
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CHAPTER 8 
CONCLUSIONS AND RECOMMENDATIONS 

Countries that have the legal system and the fiscal system situated in different 

governmental departments, commonly demonstrate a severe lack of integration of 

information.  The significance of this relationship relies on the importance of the 

cadastral issues from developing countries commented in 1973 by the United Nations 

Ad Hoc Group of Experts (UNCHS, 1990): 

“Institutional problems are among the most difficult to resolve in the establishment 
and maintenance of a cadastre, and the lack of recognition and adequate 
resolution of such problems are probably the most common cause from the 
ineffective functioning of a cadastre… The effective implementation of a cadastre 
is a complex operation involving the establishing of a functional system of 
relationships among several institutions from the establishment, maintenance, use 
and future refinements of a cadastre. No part of the system is entirely independent 
of the others; and if one part fails to work, the system breaks down.” 

Developing countries need to maintain the established cadastre requires revising 

the way property parcels are administered as well as modifying the regulations and land 

codes that are set to define the nature of land and the property parcels.  In Puerto Rico 

and in other similar countries, the economic development and the property parcel 

transactions have been affected in the last two years.  However ten years ago an 

impressive step in the construction expansion and the property development caused the 

property parcel transactions to increase.  This research has shown the following results. 

1. The Property Registry is a centenarian entity that guarantees tenure security. 

2. The Municipal Revenues Collection Center is a young agency responsible of 
immense spatial information of the property parcels of Puerto Rico. 

3. The necessity to monitor the management of property parcels transactions is 
becoming superior with time.  An adequate, reliable, updated, consistent, effective 
and efficient administration of a cadastral systems answers to a higher amount of 
tenure security, property parcel transactions, registered property parcels, mortgage 
loans as well as higher economic development. 
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4. An accurate digital cadastre is essential; otherwise the information is not useful for 
the governmental agencies. 

5. The digitalization of the legal system or the cadastre does not resolve relevant 
problems of inconsistency and incompleteness of information of the property 
parcels. 

6. Institutional problems and maintenance of land administration are the most difficult to 
resolve in the establishment because of the lack of recognition and appropriate 
resolution of such problems. 

Recommendations 

By conducting this research in Puerto Rico, observations and recommendations 

were made together with procedures to improve the management of the legal and fiscal 

activities of the property parcel responsible by the Property Registry and the Municipal 

Revenues Collection Center.  If these recommendations are adopted, the property 

parcel activities will greatly improve the management and delivery of information.  

Although one of the most significant recommendations is that even though the cadastral 

system of Puerto Rico relies on two agencies in two separate departments of the 

government, the necessity of sharing information between them is of great importance 

in order to benefit both agencies and the population of the country. 

Despite the cost, property parcel records should be converted into digital format, 

currently many developing countries maintain their cadastre under rudimentary filling.  

An increase in population is associated with an increase of property parcels 

transactions that requires increasing and improving the storage of data information.  

This way data management becomes easier.  A wide variety of digital methods are 

available in today’s technology such as microfilm, which is one of the most commonly 

used today because it performs a great optical reduction and the format does not 

require specific software, only a magnifying glass.  The conversion of all the information 
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of a property parcel into a digital format guarantees the keeping of the history and 

current situation of the property parcel transactions.  The preservation of the documents 

is higher in digital format compared to documents that are kept in paper, resulting in a 

lower storage and distribution costs are lower.  The security of such information is 

invaluable for a country. 

After the analysis of current practices this research proposes to modify some 

regulations as well as some legislation required to modify fundamental land policies.  

These things include providing a shorter and trusty flow line, increasing the annual 

budget so an immediate increase in the amount of personnel will allow to decrease the 

backlog, allocating part of the revenues to renovate the infrastructures of the regions 

and to reducing the possibility of losing all the information kept in the historic information 

of the property parcels.  There must also be a means to modify the demarcation of the 

regions (to have similar population density instead of area per municipality) without 

actually having to go through a bureaucratic legislation process. 

Land surveying activities are regulated by the Professional College of Engineers 

and Land Surveyors of Puerto Rico and by the national standards defined by the 

American Land Title Association (ALTA) or American Congress of Surveying and 

Mapping (ACSM).  The Professional College of Engineers and Surveyors of Puerto Rico 

is the statutory body that regulates the practices in Puerto Rico.  The property parcel 

plat required for the registration of a subdivision, grouping or rectification of place for a 

property parcel in the Property Registry to be certified by a professional land surveyor.  

However the submitted plat to the Property Registry or to the Municipal Revenues 

Collection Center does not necessarily require geo-referenced to the state plane 
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coordinate system of Puerto Rico even though approved by the Project Law Number 

990 of the 16th of October of 2001 and the 1st of April of 2002.  These laws regulate the 

official plat documents submitted to the governmental offices required to have state 

plane coordinates based on the Lambert Conformal Projection.  As a result of this 

research is a recommendation to impose immediately the correct practices by law. 

The synchronization application proved in the municipality of Carolina 

demonstrated that both agencies worked under different objectives with data 

management, data procedures and data delivery very differently.  Both agencies did not 

attempt to look forward to share basic information about the same main unit, the 

property parcel.  Also some of the offices work as a decentralized system, but are not 

prepared to work as a centralized system if a modification of current practices emerges 

in the horizon.  The agencies require making changes in the least amount of time that 

affect fewer amounts of people without going through a conversion process. 

The implementation of a system such as the one develop in this research can 

detect the information that is required to improve it. As well as to provide a more 

precise, efficient and effective system to link the data from the Property Registry and the 

Municipal Revenue Collection Center that currently is not  providing accurate 

information. The municipality of Carolina selected as the test case reflects the current 

situation of most of the other municipalities. Therefore the implementation of this system 

in all of the other municipalities will improve the complete system of the Commonwealth 

of Puerto Rico. 

Looking Forward 

The way forward for the Property Registry and the Municipal Revenue Collection 

Center (CRIM) includes three steps: assessment, development and sustainability of 
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current practices, procedures, management and regulations.  A structured analysis 

should be able to respond to the following questions. 

• Are the property parcels regulation and legislation clearly expressed? 

• Which indicators are currently in place to guarantee the tenure security? 

• Is the legal framework sufficient and adequate to benefit the current system? 

• Is the organizational setup of the agencies involved adequate for clear 
management and responsible response to the property parcel transactions? 

• Are the human resources and skills capable of meeting the backlog of property 
parcels transactions? 

• Which changes are necessary to improve the property parcel transactions and 
benefit the service to the population? 

• How would a comprehensive cadastral system benefit the economy of the 
country? 

• What incentives provided to encourage titleholders to properly report property 
parcels transactions? 

• How can people’s attitude be changed towards the formalization of ownership of 
land? 

• Is the complexity of the registration adjudication procedures delaying the efficiency 
of the registration process? 

This research evolved from an objective by looking at an approach for cadastral 

records synchronization in order to define the linkage between the Property Registry 

and the digital cadastre of the Municipal Revenue Collection Center system for the 

municipality of Carolina to providing an infrastructure to improve the efficiency of  

property parcel procedures for the Commonwealth of Puerto Rico.  In the process 

consistent formalities open up wide areas of research which can be conducted to 

generate higher revenues and ensure an equitable, efficient and effective cadastral 

process. 
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 APPENDIX A 
QUESTIONARIE 

 
 
Interview Number ________ 
 
 
Date:  
Time: 
 
 
Jurisdiction: _______________________ 
 
Country:___________________________ 
 
Name of Interviewer: ________________________ 
 
 
1. Give basic IRB Informed Consent  

a. This survey should take about two hours. 
b. You do not have to answer any question you do not feel comfortable with. 
c. All information is confidential and anonymous 
d. You can stop the interview process at any time 
e. You can ask for clarification on any question at any time 

 
2. Ask to sign the basic IRB Informed Consent  
 
3. Point out that this Questionnaire is not about specific individual experiences instead 
of JURISDICTION performances. 
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A. Identification Information 
 

1 Interviewee 
a. Position:_________________________ 
 
b. Years in position: ______________ 

 
c. Education level:______________________ 
 

2 How many fiscal cadastre offices are in your country/state? 
 

 
3 How the offices are assigned? 

 
 
 
 
 

4 When the office was installed? 
 
 
 
 
5 What towns/counties composed the jurisdiction? 
 
 
 
 
6 How the towns/counties are assigned to the jurisdiction? 
 
 
 
 
 
7 Has it had the same assignments of towns/counties in the last 20 years? 

 
8 If the answer to 7 is “no”: How was it before? 

 
 
 
 
 

9 In the last 20 years has there been a modernization project?  
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10 If the answer to 9 is “yes”:  
 

10a. How long ago? 
 
 
10b. Was there any amendment in current laws? 
 
 
10c. What kind of amendments? 
 
 
 
 
 
10d. What kind of modernization processes? 
 
_____ Fax submission 
_____ Internet submission 
_____ Automatization of abstraction of transactions 
_____ Automatization of submission of transactions 
_____ Automatization of recording of transactions 
_____ Other, please specify and explain 
 
 
 
 

11 Has the modernization process been completed? 
 

12 If the answer to 11 is “no”, why not? 
 
 
 
 
 
 

13 Is there a different office for urban and rural properties? 
 
 

14 If answer to 13 was “yes”:  
 

14a. what is the name of the office? 
 

 
 
 
 14b. Is there a different type of procedure for the recording of documents? 
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B. Administrative Strategies 
15 What are the steps to record a transaction? 

 
 Step Employee position 

responsible of step 
Average time 
spent 

1    
2    
3    
4    
5    
6    
7    
8    
9    
10    

 
16 What types of books are kept in the office and what is the main purpose? Check 

with a checkmark all that apply (hardcopy=H or digital=D and official=O or 
unofficial=U). 

 
Name of Book Description of book H D O U 
      
      
      
      
      
      
      
      
      

 
17 What are the 10 main types of transactions encountered in the office?  
 

 Type of transaction Average time to 
complete 

Number of steps  

1    
2    
3    
4    
5    
6    
7    
8    
9    
10    
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18 What are the numbers of transactions per month in the last years? 
Type of 
transaction 

1 2 3 4 5 6 7 8 9 10 Cert Total 

Jun 2008             
May 2008             
Apr 2008             
Mar 2008             
Feb 2008             
Jan 2008             
Dec 2007             
Nov 2007             
Oct 2007             
Spt 2007             
Aug 2007             
Jul 2007             
Jun 2007             
May 2007             
Apr 2007             
Mar 2007             
Feb 2007             
Jan 2007             
Dec 2006             
Nov 2006             
Oct 2006             
Spt 2006             
Aug 2006             
Jul 2006             
Jun 2006             
May 2006             
Apr 2006             
Mar 2006             
Feb 2006             
Jan 2006             
Dec 2005             
Nov 2005             
Oct 2005             
Spt 2005             
Aug 2005             
Jul 2005             
Jun 2005             
May 2005             
Apr 2005             
Mar 2005             
Feb 2005             

Include attachment for previous years. 
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C. Human Resources 
19 For each employee, please select the classification (P=professional, T=technical 

and M=maintenance) and tell: 
Classification Position Years of 

Experience 
Male/ 
Female 

Education 
Level 

Average 
Salary P T M 

   Registrar     
   Supervisor     
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

Include attachment for other employees. 
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20  What is your employee’s census during the last years? 
 

Year Professional Technical Maintenance 
2007    
2006    
2005    
2004    
2003    
2002    
2001    
2000    
1999    
1998    
1997    
1996    
1995    
1994    
1993    
1992    
1991    
1990    
1989    
1988    
 

21  Does modernization change the employee census? 
 
22 If answer to 21 was “yes”: how was changed? 

 
 

23 When modernization took placed, was there any employee reorganization? 
 
 

24 If answer to 22 was “yes”: how was the arrangement done? 
 
 

25 When modernization took placed, was there any employee resistance? 
 
26 If answer to 24 was “yes”: how was the resistance arranged? 
 
______ Employees were offered early retirement. 
______ Employees were assigned non computer works. 
______ Employees were assigned a co-worker buddy. 
______ Employees were offered a special training. 
______ Other, please specify: 
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D. Infrastructure 
 
27 Were computers available for recording purposes: 

______ a. before the modernization? 
______ b. during the modernization? 
______ c. after the modernization? 
 
 

28 If the answer to 27 is more than one response, please check for which time 
the computer were available for what kind of purpose: 

before during after Type of purpose 
   Internet submission 
   Automatization of abstraction of transactions 
   Automatization of submission of transactions 
   Automatization of recording of transactions 
   Update of transactions of a property 
   Other, please specify and explain 

 
 
 
29 If the answer to 28 is “automatization of abstraction of transactions”: how 

many computers are available to the public? 
 
 
30 What kind of training were the employees exposed to with the modernization 

process? 
 
 
 
 
 

31 What type of information technology system is available? 
 
 
 
 

32 Do you share the information with any other governmental agency? 
  
 
33 If the answer to 32 is “yes”:  
 

33a. What are the requirements of an agency to obtain your information? 
 
 
 

 33b. What is the main element for the sharing of information? 
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 33c. How is  the information is shared? 
 
 
 
 
 
 
 

33d. How does the updated information takes place? 
 
 
 
 
 
 
33e. Is the information spatially tied in the jurisdiction? 

 
 
 
 
 
 
 

33f. Can your agency share information with the land registry office? 
 
 
 
 
 
 

33g. If the answer to 33f is “no”: what is the missing link? Please explain. 
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E. Accessibility 
 
34 What are the operational hours of the office? 

 
 

35 What are the accessibility hours for the public to extract information? 
 
 
36 Based on the hours answer in 35: how many hours is a public assistant 

available? 
 
 

37 How is the information extracted? 
______ manual  
______ computerized on site 
______ hybrid 
______ completely remote access 
______ other, please specify 

 
 

38 If the answer to 36 is “completely remote access”: what kind of information 
can be accessed? 

 
 
39 If the answer to 38 is “yes”:  
 

39a. how much is the charge for accessibility? 
 
 

39b. is there a licensing agreement? 
 
 
39c. who can access? 

 
 

39d. who are your main users? 
 
 
39e. what information can be accessed? 
 
 
 
39f. how many average inquiries are done monthly? 
 
 

40 Can you draw a sketch of the main floor plan and the divisions? 
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F. Economic Aspects 
 

41 What is the fee for each of the 10 main types of transactions encountered in the 
office?  

 
 Type of transaction Fee 

1   
2   
3   
4   
5   
6   
7   
8   
9   
10   
 Certification  

 
42 What are the budgets and operational costs for the office: 
 

Year Budget Operational Costs 
2007   
2006   
2005   
2004   
2003   
2002   
2001   
2000   
1999   
1998   
1997   
1996   
 

43 What was the cost for the modernization? 
 

44 What percentage would you assign to these elements during the modernization? 
 ______ hardware    
 ______ publicity 
 ______ software    
 ______ infrastructure capacity 
 ______ employee training  
 ______ microfiche retrieval 
 ______ other, please specify: 
G. Optional  
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45 Name of Interviewee (Optional) 

 
 
 

45b. Would it be OK to contact you again in coming weeks or next year? 
 

 
46 What is your perception of public acceptance or motivation with the 

modernization of the land registry office? 
 
 
 
 
 
 
 
 
 
 
 46b. Should a governmental incentive (basic services such as water, electricity 
and phone) be given to a responsible person who records the properties? 
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H. Real Estate and Law Issues 
47 What is the value of a title search? 

 
 

48 What is the value of a survey? 
 
 

49 What is the value of legal services? 
 
 

50 What are the interest loan rates in the last 20 years? (Include attachment for 
specific value per year) 

 
 

51 What is the total value of real estate for the last 20 years? (Include attachment 
for specific value per year) 

 
 
52 What is the average home housing development rate in the last 20 years? 

(Include attachment for specific value per year) 
 
 

53 What is the real estate loan activity in the last 20 years? (Include attachment for 
specific value per year) 

 
 
54 What is the average land value per meter squared in your jurisdiction? 

 
 

55 What is the median price for residential sales in your jurisdiction? 
 

 
56 What is the home housing developing rate in the area in your jurisdiction? 

 
 

57 What is the economic activity index in the last 20 years? (Include attachment for 
specific value per year) 

 
 
I. General Aspects 

58 What is the minimum wage? 
 

59 What is the average monthly salary? 
 
 

60 What is the population for the jurisdiction? 
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APPENDIX B 
CRONOLOGY OF THE REGULATIONS OF THE PROPERTY LAWS 

328 Regulations on Land Registry: provides the second and 
third sections of San Juan. Amended Reg 329. Void by 
the Regulations 1024. 

27-Sep-57 

329 Amendment Regulation to carry out the organization of 
the second and third sections of San Juan. Void by the 
Regulations 1024. Effective March 19, 1957 

27-Sep-57 

1001 Establishes division of the sect. Bayamon Registry of 
Property in Sec. I (Bayamon) and Sec. II (Chestnut, 
Comerio, Corozal, Dorado, Guaynabo, Naranjito, Toa 
Alta, Toa Baja, Vega Alta and Vega Baja). Reg Amended 
2564 and 5840 

14-Oct-65 

1382 Reg To Sec. 6 S.J. Property Registry, its territorial 
demarcation SHALL INCLUDE municipality of Guaynabo, 
and Sec. SJ-7, its territorial demarcation comprise 
municipalities of Loiza, Trujillo Alto and Rio Grande. 
Amended Reg 3617 

26-Oct-70 

1592 Laws of the Land Registry for first and second sections of 
Caguas. (Amended by Reg 1742, 1930 and 2591). 

20-Sep-72 

1641 Amendment Regulations of the Registry of Property of 
PR, San Juan sections: create the eighth section of San 
Juan del Registro de la Propiedad. 

14-Feb-73 

1742 Amendment standards of the Land Registry, under the 
section of Caguas: Caguas divides the section into two 
parts. 

15-Jan-74 

1792 Provides that the town of Lares and its suburbs, now in 
the registry of jurisdiction Aguadilla, lies within the 
jurisdiction of Utuado. (Amended by Regulation 3952) 

15-Jun-74 

1930 Regulations provide that the town of Cayey and its 
suburbs, currently under the jurisdiction registrar of 
Guayama. 

30-Apr-74 

2327 Divide the Arecibo section of the Property Registry of 
Puerto Rico in two sections. Amended by Reg 2691, 
3484 and 3485. 

29-Dec-77 

2525 Divide the section of Ponce Property Registry in 2 
sections one and two based in the municipality of Ponce. 
Amended 2804, 5081 

28-Jul-79 

2564 Create the third section of Bayamon in registering 
property. 

1-Oct-79 

2591 Territorial demarcation corresponding to the first and 
second sections of Caguas. 

6-Dec-79 

2674 Regulations for the implementation of the Mortgage Law 
Land Registry and public records. Amended 3619, 4783, 
5312, 6926, 7152, 7286, 7456 

9-Jul-80 

2691 Regulation to create a new section of land registration in 10-Aug-80 
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Manatee and amend the rules of land registration Arecibo 
river sections I and II. 

2804 Set the corresponding territorial emaciation Barranquitas 
and sections I and II Ponce, Villalba be in section I of 
Ponce, Juana Diaz and Santa Isabel, now in Section II, 
will be on the first section. 

13-Aug-81 

2977 Regulation of the Illustrious Corps property registrars PR 
Amended Reg 6308 

2-May-83 

3482 Reg to divide the registration section of the property of 
Humacao and create a new section in Fajardo. Amended 
3483 

16-Jul-87 

3483 Regulation to amend the territorial demarcation Property 
Registry headquarters town of Maunabo and Guayama. 

16-Jul-87 

3484 Amendment to territorial boundaries, II Sec Arecibo 
Property Reg sect. Arecibo will understand Camuy, 
Hatillo, Quebradillas and Isabela; the sect. Manati, 
Manati, Morovis, Ciales, Barceloneta and Florida. 

16-Jul-87 

3485 Amendment to Reg 2327, territorial boundaries, Sec 2, 
Arecibo, Land Registry, Sections of Arecibo and Manati. 

16-Jul-87 

3617 Regulation to amend the territorial limits of Sections II, IV, 
VII and VIII of the Land Registry of San Juan. 

1-Jun-87 

3619 Amendment Article 4.3 Regulations for implementing Law 
Mortgage and Property Registry 

15-Jun-88 

3952 Creates a new section of the Land Registry in San 
Sebastian and modify the territorial demarcation of the 
Register of Aguadilla, Mayaguez and Utuado. 

21-Jul-89 

4783 Amendment to General Regulations wing par 
performance of the Mortgages Act and the registration of 
the property. 

16-Sep-92 

5081 Regulation to amend the territorial boundaries of the 
following Sections of San German Ponce Guayama. 

8-Jun-94 

5312 Amendments to the Regulations for the Implementation 
of the Mortgage Law: 

11-Oct-95 

5763 Regulation to create a new section in the registry at 
Carolina and changing the territorial demarcation of the 
Register of Sections I and Carolina Carolina II. 

2-Mar-98 

5802 Amending Sections Territorial Demarcation of Land 
Registry and San Sebastian Utuado: moves the 
Municipality of Lares, Section of San Sebastian Utuado 
Section. 

6-Jun-98 

5840 Create a Registry section of Bayamon Property and 
modifies the territorial demarcation of Section II of 
Bayamon. 

8-Aug-98 

6308 Regulation of the Illustrious Corps property registrars. 6-Apr-01 
6927 Amendment the General Rules for Implementation of the 

Mortgage Law and the Land Registry. 
4-Jan-05 
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7152 Amendment to the General Rules for the Implementation 
of the Mortgage Law and the Land Registry, Regulation 
No. 2674 of 9 July 1980, as amended. Effective June 18, 
2006. 

18-May-06 

7286 Amendment to Article 30.4 of the General Regulations for 
the Implementation of the Mortgage Law and the Land 
Registry. Effective February 30, 2007. 

30-Jan-07 

7456 General Regulations for the Implementation of the 
Mortgage Law and the Land Registry, as amended. 
Effective February 22, 2008 

22-Jan-08 
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