
1 

 

Interaction of Land Objects from LADM Models to Improve Citizen 

Services 
 

Golgi ALVAREZ, Honduras, Leidy BERNAL, Jonathan ALBARRACIN Colombia  

 

Key words: Land Administration Domain Model, LADM, Land-Use Planning, Land 

Administration, Land Standards 

 

SUMMARY  

 

Colombia is going through an interesting stage of modernizing land administration processes 

because of the peace agreement. One of the transformation strategies is to adopt the LADM 

standard (ISO 19152), which involves modeling cadastral information and other legal land 

objects with a set of rights, restrictions, and responsibilities. This improvement in information 

management is expected to also impact the processes and procedures positively through 

which citizens access public services. 

The design framework guided by Colombian models involves creating extended models for 

the different sectors of territory governance (environment, risks, planning, mining, and 

energy, etc.). The Land Use Plan is one of these models; it is needed for the issuance of most 

of the licenses related to land use by municipalities, such as construction permits, urban 

development, business operations, and natural resource exploitation. This model has been 

designed to be compatible with the LADM-COL core, applying the concept of a legal land 

object to each of the 10 types of planning units resulting from the formulation of the plan 

approved by each municipality. 

The standardization process required the proposal of minimums for the administrative units 

and spatial units, applied by the 1,123 municipalities under the current regulations. An inter-

institutional committee was formed that includes territorial regulatory entities, such as the 

Ministry of Agriculture, the Agustín Codazzi Institute, the Ministry of Housing, and the 

National Planning Department, among others. Once a consensus on these objects was 

reached, data mining was carried out on more than 100 management plans in force to obtain 

approximate domains, given the dispersion from a lack of minimum standardization. Finally, 

a regulation was approved with a margin for gradual adoption that allows guidelines to be 

created while supporting the first municipalities to implement it; a migration of the plans still 

in force was also approved. 

When applied to three of the ten objects in the land use plan, this standardization resulted in 

simplified procedures, which positively impacted citizens. Thus, one of the most requested 

certificates (Land Use Certificate) has been made available on the Internet to be generated 
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automatically by the citizen, rather than the traditional procedure of needing to request it from 

the municipal authorities. In addition, the Ministry of Trade and Industry has approved the 

official validity of this certificate, meaning its use is authorized for all procedures.  

This article presents the process that has led Colombia to adopt the LADM standard for land 

use planning and related regulations. In addition, if the method of cross-referencing land use 

planning objects with land registry properties to automatically generate licenses and 

certificates is also adopted for the other objects in the Spatial Data Infrastructure (SDI), it 

would simplify procedures, thus meeting citizensô requests. 

 

RESUMEN 

 

Colombia pasa una etapa interesante de modernización de la administración de tierras como 

una de las consecuencias del acuerdo de paz.  Una de las estrategias de transformación es la 

adopción del estándar LADM (ISO 19152) que conlleva la modelación de la información 

catastral y los demás objetos territoriales legales que tienen una relación de derechos, 

restricciones y responsabilidades.  Una de las expectativas es que esta mejora de la gestión de 

la información impacte también en la mejora de la operación de procesos, procedimientos y 

trámites por medio de los cuales el ciudadano accede a los servicios públicos. 

El esquema de arquitectura orientada por modelos de Colombia implica la creación de 

modelos extendidos para los diferentes sectores de la gobernanza territorial (Ambiente, 

riesgos, planeación, minero-energético, etc.). El Plan de Ordenamiento Territorial es uno de 

estos modelos; necesario para la emisión de la mayor parte de licencias relacionadas con el 

uso del suelo por parte de los municipios, como los permisos de construcción, desarrollo 

urbanístico, operación de negocios y explotación de recursos naturales.  Este modelo ha sido 

definido en compatibilidad con el núcleo LADM-COL, aplicando el concepto de objeto 

territorial legal a cada uno de los 10 tipos de unidades de ordenamiento que se generan tras la 

formulación del plan aprobado por los municipios, dentro de su autonomía. 

El proceso de estandarización requirió la propuesta de mínimos para las unidades 

administrativas y unidades espaciales que aplican los 1,123 municipios bajo la normativa 

vigente.  Se conformó una mesa interinstitucional involucrando las entidades que norman 

sobre el territorio como el Ministerio de Agricultura, Instituto Agustín Codazzi, Ministerio de 

Vivienda, Departamento Nacional de Planeación, entre otros.  Una vez obtenido el consenso 

de estos objetos, se ha realizado pilotaje de datos en más de 100 planes de ordenamiento 

vigentes para obtener una aproximación de los dominios, en vista de la dispersión a falta de 

una estandarización de mínimos.  Finalmente se aprobó una normativa de adopción con un 

margen de gradualidad que permita la creación de guías a partir del acompañamiento a los 
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primeros municipios que lo implementen, y también un ejercicio de migración de los planes 

que aún tienen vigencia. 

Como consecuencia de esta estandarización, al aplicarlo a tres de los diez objetos del plan de 

ordenamiento territorial demostró la simplificación de trámites con un impacto al ciudadano.  

De modo que uno de los certificados más demandados (Certificado de uso de suelos) ha sido 

dispuesto en internet para generarse de forma automática por parte del ciudadano, contrario a 

los mecanismos tradicionales de solicitud en el municipio.  Adicionalmente, el Ministerio de 

Industria y Comercio ha aprobado que dicho certificado tenga una validez oficial, pudiéndose 

utilizar para todos los trámites que lo requieren.   

Este artículo presenta el proceso que ha llevado Colombia la adopción del estándar LADM 

para el ordenamiento territorial y su adopción normativa.  Adicionalmente, el resultado del 

cruce de los objetos del ordenamiento territorial con los predios del catastro para la 

generación de licencias y certificados de forma automatizada; método que de adoptarse a los 

demás objetos de la Infraestructura de Datos Espaciales (IDE) permitiría la simplificación de 

trámites que demanda el ciudadano. 

 

Interaction of Land Objects from LADM Models to Improve Citizen 

Services 
 

Golgi ALVAREZ, Honduras, Leidy BERNAL , Jonathan ALBARRACIN  Colombia 

 

Key words: Land Administration Domain Model, LADM, Land-Use Planning, Land 

Administration, Land Standards 

 

As a result of the peace agreements, Colombia is going through an interesting modernization 

period in terms of land administration (IGAC, 2021). In order to recover balance and social 

stability after many years of conflict with armed groups, one of the priorities was to update 

the cadastral information throughout Colombia, including its integration with the Property 

Registry, in order to promote a massive regularization and land titling process for both urban 

and rural land. 

Colombia's transformation in terms of land administration is substantial and inevitably 

involves prioritizing land use planning. This includes: 

¶ Modernizing the Spatial Data Infrastructure (SDI), 

¶ Implementing a Land Administration System (LAS) policy with an integrated systemic 

vision, which includes realigning decision-making about land and improving citizen 

services, 
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¶ Massive land titling based on massive supply and not traditional individual demand, 

¶ Devising a single window to facilitate traceability, 

¶ Simplifying processes and procedures for citizens, 

¶ Adopting interoperability mechanisms and standards, 

¶ Decentralizing cadastral management to managers and operators in the regions under a 

public-private partnership scheme, 

The Figure 1 summarizes the Colombian context, where 80% of the municipalities are 

estimated to have outdated land use plans. Partly due to using the outdated Cadastre as a basic 

information source, some of the methods used in many plans are not comparable in terms of 

continuity or adoption of regional criteria. 

Figure 1. Colombia Context 

Country : Colombia 

Area: 1,141,748 Km2 

Population: 52.1 million inhabitants 

Municipalities: 123 

Departments: 32 

Bogotá Population: 7.9 million 

inhabitants 

Poverty line: 27.8% 

Gini Index : 53.0   
 

Source: Wikipedia 

The first interesting aspect of this modernization included adopting the ISO-19152 Land 

Administration Domain Model (LADM) standard, which is considered for the interoperability 

of property information as well as other land objects, leading to decisions that create rights, 

restrictions, and responsibilities (ISO, 2012). This concept stems from the Cadastre 2014 

statements promoted by FIG in 1998 and updated in 2014 in what is referred to as ñCadastre 

2014 and Beyond.ò (Steudler, 2014). 

The second interesting aspect to highlight is the adoption of model-driven architecture 

(MDA). Based on a property-focused core model, the other extended models have specialized 

thematic characteristics, and the application models adjust to the particular realities of the 

systems they operate in (SwissTierras, Gestión de Modelos de Datos LADM-COL Catastro - 

Registro, 2021). Under this concept, an ecosystem of models is formed, representing the 

complete reality of the land. These concepts are also supported by the Cadastre 2014 

statements. 

Finally, the third important aspect is the focus on improving processes and services for 

citizens. This entails not only improving the information available, but also positively 
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affecting citizens with the digitalization of procedures that take less time, involve less 

intermediation, and create better quality conditions in the registry infrastructure. 

These three aspects are addressed in this document, using the LADM standard adoption for 

land use plans as an example. These are instruments approved by the municipalities that 

reflect both the higher-order determinants and local decisions to the extent their autonomy 

allows. 

Figure 2. General Model Outline 
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Source: Created by SwissTierras 

The Figure 2 summarizes part of this outline in which the reality of the land has been modeled 

in two large sets of information: Legal decisions by means of "extended models of legal land 

objects" and property continuity by means of a "cadastre model." In between these two is the 

end user ð which may be a citizen, a municipal government, or a private institution ð who 

needs to deal with procedures related to tenure, use, value, or development within what is 

permitted by rights, restrictions, or responsibilities (RRR). 

 


