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The fourth technological revolution has changed how data are consumed, 
produced, and transferred between individuals, organizations, and countries. 
Lower costs of technologies that make it possible to analyze social, economic, 
and environmental behaviors or phenomena have led data to become a 
strategic asset. 

The place where these production, consumption, and transfer processes are 
generated is known as a data ecosystem. Although there is no globally accepted 
definition, data ecosystems can be said to comprise innovation, development, 
and growth processes, which are connected to their degree of maturity and 
development. In the case of Colombia, the National Administrative Department 
of Statistics (DANE) proposes a definition in its National Statistical Plan 2020-
2022, where the data ecosystem for Colombia is defined as the conformation 
of a set of producers and users of statistical information, administrative records, 
and information from alternative sources, as well as guidelines, rules, and 
standards for statistical production and dissemination.

The 2030 Agenda for sustainable development poses a series of challenges 
in terms of public policy, which invites us to recognize the need to have a 
framework of monitoring indicators and follow up on its implementation. This, 
together with the consolidation of other global and regional development 
agendas, has enhanced the importance of having sound data ecosystems, 
where there is a predominant role for National Statistical Systems (NSSs) and 
statistical capacities.  

The United Nations World Data Forum (UN-WDF) and the Cape Town Global 
Action Plan (CT-GAP), launched in 2017, are two milestones in the global data 
agenda, that expose these new challenges. In 2024, Colombia will host its fifth 
UN-WDF. It will be a unique opportunity to make this agenda visible and build 
a path between national and territorial actors toward more sustainable, mature 
data ecosystems that contribute to achieving the Sustainable Development 
Goals (SDGs). 

Cepei, in partnership with the Global Partnership for Sustainable Development 
Data (GPSDD), conducted this study on the state of the ecosystem and data 
priorities to provide recommendations for the progress, needs, and future 

1. Executive Summary
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lines of action for strengthening data capacities in Colombia. This work aims to 
obtain a general characterization of the Colombian data ecosystem regarding 
official statistics, identify its main actors and legal instruments, and learn about 
data trends and priorities, exploring their link with the SDGs and the current 
statistical development agenda. The findings and recommendations will be a 
roadmap to support the government policymakers in general and in particular, 
members of the public and private sectors in charge of data generation and 
exchange, as well as those in charge of information production. Strengthen and 
consolidate mature data ecosystems, and channel international cooperation 
efforts and funding to address the demands of the 2030 Agenda.  

To achieve this goal, a literature review on data ecosystems and interviews1 were 
carried out with some national and territorial actors, civil society organizations, 
and the private sector. To learn about the progress made and perspectives 
concerning the functioning of the data ecosystem, identifying the progress 
made, the challenges and opportunities they face, and their priorities for the 
coming years.

Colombia has been characterized by having one of the region’s most active and 
dynamic data ecosystems. Three agencies have led the country’s data policy in 
the last two decades: the National Planning Department (DNP), the Ministry of 
Information and Communication Technologies (MinTIC), and the DANE. Recently, 
there has been an evident willingness, such as the implementation of SEN 
2.0 and the National Data Infrastructure Plan, to strengthen the coordination 
among these three actors, which has allowed progress to be made towards 
a mature ecosystem. Other agencies have joined this agenda, such as the 
Superintendency of Industry and Trade, in charge of designing and regulating 
the policies associated with the handling of personal data in the country, and 
the Administrative Department of the Presidency of the Republic (DAPRE), 
which assumed the leadership of several data issues. 

Progress towards a substantial consolidation of a national statistical system,2 the 
implementation of an open data-oriented culture, advances in interoperability 

1. Cepei and GPSDD are grateful for the time, willingness and information provided by the entities and organizations 
participating in this study, especially to DANE who supported the calls for interviews.
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between government entities, and the development of a big data policy for 
the Colombian government and private sector are clear examples of a more 
mature data ecosystem. Other examples include the recently developed ethical 
frameworks for using artificial intelligence and new frameworks that promote 
the creation of data marketplaces and portals are clear examples of a more 
articulated data ecosystem.

Key Findings on Colombia's Data Ecosystem 

The main findings identified are summarized below. In the body of the 
document, you will find more details:

Scope

•  The Colombian data ecosystem goes beyond official statistics to include data 
produced, exchanged, and used by the public and private sectors, civil society 
organizations, and multilateral organizations for various purposes.

• ●The NSS is central to the Colombian data ecosystem. The NSS provides 
standards, best practices, and spaces for articulation at the thematic, sectoral, 
and territory levels.

Legal and regulatory framework

• ● The NSS has a recent regulatory framework, which allows the DANE to have 
better articulation and governance of official statistics and data based on 
specialized thematic chambers.

•  Progress has been made in integrating and articulating different regulatory 
frameworks associated with data, information, and statistics within the Colombian 
data ecosystem. However, there is no unified, harmonizing framework for data, 
information, and statistical policies. 

2.  DANE currently calls it SEN 2.0.
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Actors 

●•● At the national level, entities that traditionally played a role in data, information, 
or statistics policymaking are identified: DANE, DNP, MinTIC, Superintendency of 
Industry and Commerce, and the Agustín Codazzi Geography Institute.

●• At the national level, the leading data and statistical information producers are 
the DANE, national government agencies, the Bank of the Republic and other 
independent agencies, control bodies, agencies of the judicial branch and 
electoral organization, and private sector and civil society organizations.

Operation and dynamics

●• There are still barriers to accessing3 administrative records for statistical use. 
Despite the existing regulatory frameworks and chambers and spaces to address 
this issue in the NSS, many agencies fail to deliver information due to distrust and 
lack of knowledge of SEN operation and its regulatory framework. 

●•  The NSS 2.0 provides the data ecosystem with the directive that official statistics4 
are of mandatory use for public policy purposes and, in addition, are the ones that 
should be reported to international organizations. However, not all public policies 
rely exclusively on official statistics. 

●•  At the data ecosystem level, progress is being made in interoperability standards 
-mainly based on Estonia's X-Road technology- between public sector entities, 
mainly to improve the provision of public services to citizens. 

●•  There are substantive lags in the production and quality of data on public 
services, justice, security and defense, and the environment.

3. There are four main areas identified: 1) lack of knowledge of the regulations, 2) lack of knowledge of anonymization 
techniques and processes, 3) lack of clarity in the regulatory articulation regarding habeas data, personal data 
protection and statistical confidentiality, and 4) lack of understanding of the benefits and costs of accessing this 
information by the actors involved.
4.  DANE defines official statistics as statistics that are identified and prioritized in the national statistical plan, and that 
have been evaluated and certified in quality processes.
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Recommendations for action

Based on these findings, Cepei proposes five recommendations to address 
these issues in a coordinated manner, which are presented in greater detail in 
the final chapter of this document.

 Promote a strategic alignment between information, data and statistical 
policies with the 2030 Agenda and future government development initiatives 
through the SEN Data Management Committee.

 Promote more effective, measurable, and results-oriented data 
governance based on international experiences in this area.

●	 Actively	encourage	data	management,	coordination,	and	integration	with	
clearer roles and functions of actors in the ecosystem.

●	 Advance	in	mapping	different	data	sources	in	the	country.

This document is organized into six sections: The introduction; the methodology, 
which reviews sources and interviews; a description of the Colombian data 
ecosystem; the main recent innovations of the Colombian data ecosystem; the 
main findings resulting from the study, and finally, the recommendations and 
conclusions.

●•  There needs to be a greater articulation of the SDG agenda among the actors of the 
Colombian data ecosystem. Specifically, greater dissemination and coordination 
of the progress, procedures, and methodologies used for measuring, monitoring, 
and evaluating these indicators in the country is required. Significant differences 
are evident in the progress reports of compliance with these indicators between 
the OECD and the DNP.
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2. Methodology  
The methodology was divided into an exhaustive review of literature on data 
ecosystems and group and individual interviews conducted with different actors 
in the data ecosystem segmented by their institutional membership in national, 
subnational, or non-governmental public entities. National and subnational public 
entities and other non-governmental actors were invited to participate.

2.1 Literature review

One of the first results of the bibliographic review shows that there is still no 
agreed definition of what a data ecosystem is. Most authors explain its origin 
from the definition of the biological ecosystem. Likewise, some point out that the 
conceptualization of the data ecosystem encompasses elements of three other 
ecosystems: the business, digital and software ecosystems. Despite sharing this 
common characteristic, the selected authors construct different approaches to 
what they understand by data ecosystem. Some of these are specific to certain 
fields, such as health or big data.

Some of the most commonly cited definitions in academic literature to 
conceptualize and characterize data ecosystems are highlighted below (See 
Table 1).
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Source: Own design based on literature review, 2022.

Table 1. Main definitions and characteristics of data ecosystems 

Name of the
article Authors Year Definition

What is a data
ecosystem?

Oliveira and 
Lóscio

2018

A data ecosystem is a set of networks composed
of autonomous actors that directly or indirectly
consume, produce, or provide data and related
resources (e.g., software, services, and infrastructure).
Each actor plays one or more roles and is connected
to other actors through relationships, in a way that
collaboration and competition promote selfregulation
of the data ecosystem.

"Real-time
Linked
Dataspaces:
Enabling Data
Ecosystems for
Intelligent
Systems"

Syed Iftikhar 
Hussain 
Shah, Vasilis 
Peristeras, 
Ioannis 
Magnisalis

2019

A data ecosystem is a socio-technical system
enabling value to be extracted from data value
chains supported by interacting organizations and
individuals.

National SDG Review: 
data challenges and 
opportunities Paris 21 2019

An ecosystem is a group of multiple data
communities that interact with each other by
sharing data, knowledge to improve processes and
data use, and other data-related activities along
the data value chain.

United Nations 
National Quality 
Assurance Frameworks 
Manual for 
Official Statistics

United 
Nations, 
Department 
of Economic 
and Social 
Affairs

2019

A system in which a number of actors interact
with each other. to exchange, produce and utilize
data. A system can be understood as a set of
connected parts forming a complex whole.

Data Ecosystems: 
Sovereign Data 
Exchange among 
Organizations. Report 
from Dagstuhl Seminar 
19391

Cappiello, 
Gal, Jarke, 
and Rehof

2020

Data ecosystems are a special kind of digital
ecosystem. As such they are distributed, open
and adaptive systems with the characteristics of
being self-organizing, scalable and sustainable.
While being centered on data, the main concern
with data ecosystems is about knowledge sharing
and growing, which is at the same time an issue of
learning from unstructured and heterogeneous data,
construction of new abstractions and mappings,
offer of services, including querying, data integration
and transformation. All this should be ensured
in a dynamic and scalable way, while retaining
consistency, quality assessment, security and
affordability.

"Government (Big) Data 
Ecosystem: Definition,
Classification of Actors, 
and Their Roles"

Shah, 
Peristeras, 
and 
Magnisalis

2021

Data ecosystems are a special kind of digital
ecosystem. As such they are distributed, open
and adaptive systems with the characteristics of
being self-organizing, scalable and sustainable.
While being centered on data, the main concern
with data ecosystems is about knowledge sharing
and growing, which is at the same time an issue
of learning from unstructured and heterogeneous
data, construction of new abstractions and
mappings, offer of services, including querying,
data integration and transformation. All this should
be ensured in a dynamic and scalable way, while
retaining consistency, quality assessment, security
and affordability.
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According to the above definitions, the authors agree that a data ecosystem 
comprises different types of data exchanges and actors that engage in different 
relationships and play different roles. They also agree that these actors play 
collaborative and competitive roles, which promote and self-regulate the 
ecosystem. Moreover, in many cases, they are autonomous actors working 
together spontaneously in a quasi-anarchic framework regulated by processes 
and interactions to gain value from the data. In summary, the exchange of data, 
the actors and their roles, and the relationships between them are common 
characteristics shared by most definitions of data ecosystems.5

Data ecosystems should be understood from a multidimensional viewpoint, 
given the nature of their components. In this sense, the concept of data 
ecosystems and national statistical systems share common characteristics 
in processing primary and unstructured data to generate information and 
adopting methodologies and classifications to ensure their quality and meet 
users’ needs. However, it is clear that a data ecosystem goes beyond a country’s 
official statistics and requires full articulation between data, statistics, and 
policymakers.

Generating reliable information within data ecosystems requires an enabling 
environment, understood as all the resources, processes and systems, legal 
norms, and information on the entities that participate in the information 
generation processes within the system. Therefore, leadership on quality 
management and periodic evaluation of the state of the ecosystem is necessary, 
as well as identifying areas in need of development.

Given their particular characteristics and the mandates they usually have within 
their states, the national statistical offices (NSOs) are key players fulfilling this 
role. However, it is essential to differentiate the role of NSOs in developing 
statistical indicators from the general function of governments in data for non-
statistical purposes and targeted policies. In the case of data ecosystems for 
the SDGs, the former is of primary interest.

5. From the point of view of complex systems, other relevant attributes appear in data ecosystems, such as the value 
associated with the data and the collaborative and regulatory ways to obtain it.
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2.2 Group interviews

The interviews were conducted in the framework of three meetings with the 
actors of the data ecosystem classified by their institutional affiliation as follows: 
1) national public entities, 2) subnational/territorial public entities, and 3) non-
governmental entities (See questions in the annex). 

The actor mapping can also be found in the annex to this document. This list was 
constructed based on conversations with the DANE. The criterion used was the 
degree of relevance of the entity within the data ecosystem. Consideration was 
given to whether the entity is a data policymaker, a key producer of statistical 
information, or has actively participated in constructing sectoral or territorial 
statistical plans.
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3. Colombia's data ecosystem    
This section describes the Colombian data ecosystem from the point of view 
of the regulatory progress that the country has recently made in terms of data 
and statistics. It moves away from the traditional idea of listing producers and 
users and describing their types of existing relationships. Instead, greater value is 
given to how the different actors that lead data, statistics, and information issues 
interact to obtain value from the data. In addition, it details the progress made 
in measuring and reporting for the SDGs, a key, but not the only, result of the 
maturity of a data ecosystem.

In Colombia, the data and information governance framework is mainly determined 
by three articles of the Constitution. On the one hand, Articles 20 and 74 refer to 
access to information. The former guarantees the freedom to inform and receive 
truthful and impartial information, and the latter establishes the right to access 
public documents, except in cases established by law. On the other hand, Article 
15 guarantees the right to personal and family privacy, to a good name, and to 
know, update and rectify the information collected about oneself in data banks 
and the files of public and private entities. This article also establishes that the 
freedom and other guarantees enshrined in the Constitution shall be respected 
in data collection, processing, and movement.

Based on these articles, Law 1266 of 2008, known as the “Habeas Data Law,” 
developed the constitutional rights enshrined in articles 15 and 20 of the 
Constitution for the first time. Its Article 2 established that the scope of the Law 
will refer specifically to financial and credit information and excluded from its 
coverage those data kept in an exclusively personal or domestic sphere and 
those circulating internally, which are not provided to other natural or legal 
persons. Then, in 2009 the Law was regulated by National Decree 1727 of 2009, 
which determined how the operators of financial, credit, commercial, and service 
databases must present the information of the subjects.

Subsequently, Law 1581 of 2012 was passed and then partially regulated by National 
Decree 1377 of 2013, which established the principles and provisions applicable 
to the treatment of personal data recorded in any public or private database. 
Article 17 (k) and 18 (f) of the Law establish the duty of those responsible for 
processing data to adopt an internal manual of policies and procedures to ensure 
proper compliance with the Law, especially in responding to the queries and 
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complaints of data subjects. Subsequently, and to facilitate the implementation 
of the Law and the policy manual for data processing, National Decree 1074 of 
2015 also partially regulated the Law by establishing and adding requirements for 
the proper treatment of personal data recorded in public and private databases 
(Departamento Administrativo de la Función Pública, 2016, p. 5).

Then, Law 1712 of 2014 on transparency and regulation of the right of access 
to national public information was passed, which aims to regulate the right of 
access to public information, the procedures for the exercise and guarantee of 
this right, and the exceptions to the publicity of information (Osorio-Sanabria, 
Amaya-Fernández & González-Zabala, 2021, p. 158). This new Law, subsequently 
regulated by National Decree 103 of 2015, established new provisions, principles, 
concepts, and procedures for exercising and guaranteeing the abovementioned 
right. In addition, it clarified issues related to the management of public information 
in terms of its disclosure, publication, receipt, classification, and reserve, as well 
as the development of instruments for the management and monitoring of 
information (Departamento Administrativo de la Función Pública, 2016, p. 6). In 
this sense, the Law regulated the open data policy of the Colombian government, 
defined what the Colombian state understands by open data, and established 
the duty of public entities to disclose open data (Ministerio de Tecnologías de la 
Información y Comunicaciones [MinTIC], 2019, p. 5).

This legal framework has recently been supported by a series of data-related 
policies, which seek to create a much more robust data and information 
governance framework in the country. In Colombia, data’s importance as an 
asset enabling the generation of social and economic value was not explicitly 
recognized until the National Development Plan 2014-2018 (Departamento 
Nacional de Planeación [DNP], 2018, p. 3). And since then, there has been an 
increase in the creation of data policies.

One of these policies is the “Definition of the big data strategy for the Colombian 
State and the development of the big data industry in Colombia” (2017), which was 
divided into four documents and developed with the support of the Data-Pop 
Alliance and the MIT Media Lab. These documents studied the current state of the 
government in terms of data (its legal framework, infrastructure, human capital, 
investments, etc.) to then identify priority areas and specific actions that would 
generate the necessary synergies for the benefit of four strategic objectives: 
1) strengthen the big data ecosystem in the country, 2) develop analytical capacities 
for more effective and better use of data, 3) promote the digital economy, and 
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4) promote the adoption of big data and AI solutions for public administration 
(Clavijo et al., 2017, p. 8).

In addition, there is the National Council for Social and Economic Policy (CONPES) 
Document 3920 of 2018 on National Policy for Data Harnessing (big data), a public 
policy document developed to solve cross-cutting national issues, in whose 
solution several sectors participate. Its formulation is coordinated by the CONPES 
(Ministry of Science, Technology and Innovation, n.d.). The main objective of this 
policy was to increase the use of data in Colombia, developing the conditions for 
data to be managed as assets that generate social and economic value. To this 
end, the policy had four specific objectives: 1) to massify the availability of digitally 
accessible, usable, quality data from public entities, 2) to generate legal security 
for the exploitation of data, 3) to have the human capital to generate value with 
data, and 4) to generate a data culture in the country.

Another relevant element to consider is the Digital Government Policy, with 
the main objective of promoting the use and harnessing of information and 
communication technologies to consolidate a competitive, proactive, and 
innovative state and citizens that generate public value in an environment of digital 
trust. The Policy defined five purposes: 1) to enable and improve the provision 
of reliable and quality digital services, 2) to achieve secure, efficient internal 
processes through the strengthening of technological information management 
capacities, 3) to make decisions based on data thanks to the increased use and 
harnessing of information, 4) to empower citizens through the consolidation of an 
open state, and 5) to promote the development of smart territories and cities to 
tackle social challenges and problems through the use of ICTs (Gobierno Digital, 
n.d.).

The CONPES Document 3975 of 2019 on a National Policy on Digital Transformation 
and Artificial Intelligence is also relevant. This policy seeks to increase the 
generation of social and economic value through the digital transformation of the 
public and private sectors so that Colombia can take advantage of the opportunities 
and face the challenges related to the fourth industrial revolution (Industry 4.0). 
To achieve this objective, the policy proposes reducing the barriers that impede 
the incorporation of digital technologies, both in the business sphere and state 
entities. Second, to create conditions conducive to —private and public— digital 
innovation to increase the generation of economic and social value through new 
processes and products. In the third stage, the policy seeks to strengthen the 
competencies of human capital that facilitate the insertion of Colombian society 
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into Industry 4.0. Finally, enabling conditions are developed to prepare Colombia 
for the economic and social changes that artificial intelligence (AI) will bring, 
recognizing this technology as an accelerator of digital transformation.

As part of this policy, the Colombian government also developed the Colombian 
Mission of AI Experts and its associated Ethical Framework for AI in Colombia 
(2021), supported by the Development Bank of Latin America (CAF) and the Inter-
American Development Bank (IDB). The Mission develops public understanding 
of AI and addresses negative perceptions to boost confidence in this technology 
among businesses and society. It also seeks to increase skills and capacity in 
AI, including the diversity of people studying and working in AI. It explores 
developing and deploying safe, fair, legal, and ethical data-sharing frameworks 
(Mujica et al., n.d., p. 20). In this sense, the Ethical Framework provides a soft law 
guide of recommendations and suggestions to public entities to address the 
development and management of projects that include the use of AI. This guide 
brings together international good practices and is not mandatory for entities 
(Departamento Administrativo de la Presidencia de la República, 2021, p. 21).

Concerning the functioning of the data ecosystem for achieving the SDGs, the 
CONPES Document 3918 of 2018 establishes the strategy for implementing the 
SDGs in Colombia. The text defines a set of indicators and targets for monitoring 
the implementation of the Goals, the corresponding responsible parties, the 
statistical strengthening plan necessary for sound information systems, the SDG 
territorialization strategy, and the guidelines for dialogue with non-governmental 
actors. It also sets out the monitoring, reporting, and accountability scheme and 
establishes the baselines for each Goal.

Concerning statistical strengthening, the CONPES notes that the DANE, together 
with other entities, conducted a preliminary diagnosis in 2018 on the availability 
of information in the country to respond to the global indicators defined by the 
Inter-Agency and Expert Group on SDG Indicators (IAEG-SDG). This exercise 
established that information was available for 54% of indicators, partial information 
or methodological improvements were required for 30%, and no information was 
available, or there was not yet a defined methodology to obtain it for 16%. Based on 
this evaluation, three lines of action were determined for implementing the global 
monitoring framework of the SDGs in the country: 1) the articulation of the National 
Statistical System (NSS 2.0) for the SDGs, 2) articulated work with the United Nations 
System in Colombia, and 3) the work within the framework of the GPSDD.
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Regarding progress in achieving SDG targets, according to the DNP, the overall 
progress percentage as of December 2020 is 72.1%, in relation to the targets 
set by the national Government for 2030, most of which were established in the 
CONPES 3918 document (DNP, 2021, p. 25). Depending on the entity, the goals 
with the most remarkable progress are SDG 15 on life on land (100%), SDG 17 
on partnerships for the Goals (100%), SDG 14 on life below water (99.5%), SDG 
12 on responsible consumption and production (95.8%), and SDG 9 on industry, 
innovation, and infrastructure (94.6%). However, there are other goals, such as 
SDG 3 on good health and well-being, where progress has been low (55.4%), and 
others, such as SDG 2 on zero hunger, for which there is no report. 

According to the Organisation for Economic Co-operation and Development 
(OECD), Colombia achieved 11 of the 117 SDG targets for which comparable 
data is available. Based on the most recent trends, it is expected to reach 12 
more targets by 2030 (OECD, 2022, p. 1). According to the OECD, the country will 
soon achieve most of the targets related to meeting the basic needs and the 
implementation of the instruments and public policy frameworks mentioned in 
the 2030 Agenda. It also notes that one of Colombia’s strengths is in the Prosperity 
category, particularly in SDG 7 on affordable and clean energy. However, it states 
that performance across the Goals is quite uneven and that data availability 
continues to challenge achieving all the targets. The data available to measure 
the indicators still leaves out 52 of the 169 targets of the 2030 Agenda.

When comparing the information on progress reported by the OECD with that 
presented by the DNP, it is evident that although by 2020, there was progress in 
achieving the national SDG targets, there is still a long way to go concerning the 
global targets. According to the OECD, in 2030, the deadline year for meeting 
the 2030 Agenda, Colombia would only achieve 23 of the 117 targets for which 
comparable data is available. In addition, the country would be unable to report 
on 52 other targets due to a lack of data. Therefore, it is necessary to strengthen 
and expand the scope of the Colombian data ecosystem and rethink the national 
targets to achieve greater progress on each Goal.
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In recent years, DANE, DNP, MinTIC, and DAPRE have advanced towards the 
formalization of a data ecosystem, from each of the institutional perspectives 
and mission tasks of the institutions, with a clear leadership of DANE regarding 
official statistics.

The framework that enabled a process of innovation in harnessing data in the 
country was the creation of the NSS 2.0 in Article 155 of Law 1955 of 2019 and its 
regulatory Decree 2404 of 2019. This made it possible to strengthen the production 
of official statistical information and meet new demands for data and information.

To achieve the production and coordination actions proposed in the NSS 2.0, the 
National Statistical Plan 2020-2022 (PEN) responds with new strategic guidelines 
and steps to follow in producing and disseminating statistical information. This 
document formulates the concept of the NSS 2.0 data ecosystem for the first time. 
The following diagram shows the different organizational layers of the system.

4. Main innovations in recent years
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The ecosystem is made up of three layers: one associated with the statistical 
system and made up of the DANE, government entities, control bodies, the Bank 
of the Republic, the private sector, and entities of the judicial branch and electoral 
organization; another made up of the departmental and municipal sub-system, 
and a third made up of the users of statistical information. 

Source: DANE

Diagram 1. NSS 2.0 data ecosystem 
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To improve information production capacity at the territorial level (municipalities 
and departments), the DANE developed two instruments to identify strengths and 
weaknesses in the production and management of statistical information. The first 
element was the Territorial Statistical Capacity Index (ICET). For the first time, the 
DANE recreated statistical capacity indicators, following some methodologies 
such as those of the World Bank and PARIS21, to create baselines and coordinate 
the statistical system based on evidence. The second element to disseminate 
the statistical policy through different institutional channels was implementing 
a statistical information management policy through the Department of Public 
Function. This policy provides technical instruments, tools, and documentation 
for public entities to use and adjust according to their capacities and institutional 
context to promote statistical planning and strengthen administrative records 
and statistical quality. The Public Function can monitor administrative aspects, 
management, and planning of public entities of the Colombian government.

It is worth noting how the coordination of the NSS 2.0 has been consolidated. 
This model contains a technical advisory council of the NSS 2.0 (CASEN), which 
has the functions of advising and evaluating the development of the system 
and the production of statistics at the national level through the issuance of 
recommendations and concrete proposals regarding statistical methodologies, 
methods, and technological tools, focused on improving the production of official 
statistics. On the other hand, the CASEN is related to the Data Administrative 
Committee (CAD), which promotes agreements to achieve data access under 
secure, responsible, and ethical environments among the members of the NSS 
2.0. The body that monitors statistics associated with economic growth, inflation, 
and employment is the Strategic Statistics Monitoring Committee (CSEE). This is 
articulated with the previous entities upon consultation requests to the CASEN 
on the analysis of economic performance statistics and to the CAD on data 
articulation and integration issues. The CASEN also receives proposals from the 
sectoral statistical committees (CES), which develop actions associated with the 
statistical information needs identified and discussed at the sectoral level.

This articulation structure has helped the DANE advance in managing an 
information system and identifying information gaps in the country. In addition, 
it has allowed it to involve other actors in the ecosystem that are important 
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producers of information and, in turn, potential multipliers of standards and good 
statistical practices. However, the discussion is still ongoing for the approval 
of the Statistics Law in the House of Representatives, which, if passed, would 
be the first legal framework constituted as a legal norm that would tangibly 
establish a mechanism through the NSS for the country’s data ecosystem to be 
better articulated and managed.

On the other hand, the MinTIC, DNP, and DAPRE launched the National Data 
Infrastructure Plan at the end of 2021 as a national strategy to advance the 
definition and implementation of Colombia’s data infrastructure. Although 
the Plan is not finalized, it continues to receive essential inputs for discussion 
and strategy formulation. The legal framework that supports this document, 
also mentioned in the previous chapter, accounts for the country’s progress 
in personal data protection, access to public information, habeas data, and 
commercial protection.

The Data Infrastructure Plan envisages the strategic alignment with the NSS 
2.0 so that the advances and actions of the Plan can be materialized in a 
coordinated manner, armored by the best practices in quality, production, and 
management of data for statistical use. It also contemplates articulating with 
the National Spatial Data Infrastructure (ICDE), led by the Colombian Agustín 
Codazzi Geography Institute.

The Infrastructure Plan is based on seven principles: 1) data quality, 2) 
searchability, accessibility, interoperability, and reusability, 3) data security and 
protection, 4) privacy by design and by default, 5) public trust and ethical data 
handling, 6) standardization and interoperability, and 7) strategic sectorization. 
In addition to the principles, the purposes of the Plan are: 1) increase the 
reutilization of data that make up the data infrastructure, 2) consolidate a data-
driven public sector, 3) consolidate data sharing spaces that drive innovation 
in the country, 4) promote the development and integration of emerging 
technologies, 5) position the data governance model for the consolidation of a 
data-driven digital economy, 6) position the country as a benchmark in the use 
of data for the development of a digital economy, and 7) build an environment 
of public trust for the use and protection of data. The combination of principles 
and purposes clearly shows the maturity that Colombia’s data ecosystem aims 
to achieve.
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At this point, it is important to highlight Colombia’s approach to data as 
infrastructure (See diagram 2.). In a top-down reading, first, there is the regulatory 
or legal framework, which allows the development of policies, strategies, or 
guidelines for action that promote the management and use of data. Then, the 
classification of data according to different attributes, i.e., whether they are freely 
accessible (open data), master data (key or essential in some entity), transactional 
(associated with some interaction between the citizen and the state), or reference 
data. Next is data exploitation, which includes data lifecycle processes, data 
governance, and capacity. It is followed by data interoperability and security as 
enablers and trust generators. Lastly, the technical and technological tools that 
enable strategies and actions of data management and exploitation to materialize.   

Diagram 2. Framework for understanding the 
data infrastructure of Colombia 

Source: National Data Infrastructure Plan. Technical document and roadmap. MinTIC, DNP, DAPRE, 2021
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In addition, it is worth noting that the DNP is working on a conceptual document 
on the characterization of data ecosystems to understand the inherent dynamics 
and evaluate how actors evolve within the ecosystem. It also seeks to generate 
taxonomies of ecosystems to understand the Colombian ecosystem. According 
to the DNP, data ecosystems “can be understood as the interaction of different 
agents that converge in a data exchange system to generate economic or social 
value according to their interests in the system and their functions (roles).”

Based on these advances, another innovation process to strengthen the Colombian 
data ecosystem is a digital platform promoted by ECLAC, with the support of the 
Presidential Agency for International Cooperation of Colombia, which seeks to 
improve the management of administrative records of public and private entities 
for statistical use. This platform will be launched in late 2022 in Colombia, Chile, 
Peru, and Bolivia. The platform will enable data providers to report on holding 
administrative records (master databases), allowing them to open a chart of their 
records. It will also provide information on their quality or maturity and inform 
possible statistical innovation projects requiring their strategic participation. It is 
a platform designed to improve the registry’s management, identification, and 
characterization for statistical use.
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5. Findings and lessons learned
Based on conversations and interviews with different actors in the Colombian 
data ecosystem, the main findings and lessons learned are grouped into four 
categories: scope, legal and regulatory framework, actors, and operation and 
dynamics.

Scope

•	 ●	The	Colombian	data	ecosystem	goes	beyond	official	statistics	to	encompass	
data produced, exchanged, and used by the public and private sectors, civil 
society organizations, and multilateral agencies for various purposes.

•	 ●The	 NSS	 is	 a	 central	 part	 of	 the	 Colombian	 data	 ecosystem.	 It	 provides	
standards, good practices, and spaces for articulation at the thematic, sectoral, 
and territorial levels.

Legal and regulatory framework

•	●	The	NSS	has	a	recent	regulatory	framework	that	allows	the	DANE	to	have	better	
articulation and governance of statistics and data based on specialized thematic 
chambers.

•	●	The	Statistical	Law	is	currently	being	discussed	in	Congress.	This	framework	will	
allow the DANE to act as coordinator of the NSS.

•	●	Colombia	has	made	progress	in	integrating	and	articulating	different	regulatory	
frameworks associated with data, information, and statistics within the Colombian 
data ecosystem. However, there is no single unifying and harmonizing framework 
for data, information, and statistics policies.

Actors 

•  At the national level, entities have been identified that have traditionally played 
a role in the formulation of data, information, or statistics policies, such as the 
DANE, DNP, MinTIC, the Superintendency of Industry and Services, and the Agustín 
Codazzi Geography Institute.
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•	 ●●	At	the	national	level,	the	leading	producers	of	statistical	data	and	information	
are the DANE, national government entities, the Bank of the Republic and other 
independent entities, control bodies, the judicial branch and electoral organization, 
the private sector, and civil society organizations.

•	●●	The	governorships,	administrative	planning	regions,	regional	and	departmental	
control bodies, academia, town halls, the private sector, and civil society 
organizations are at the territorial level.

•	●●	The	users	of	the	data	ecosystem	are	mainly	citizens,	academia,	the	media,	civil	
society, international organizations, national and local governments, the private 
sector, and control agencies.

Operation and dynamics

• Although there are particular efforts to generate and improve the production 
of territorial indicators (MIPG, territorial strengthening), there are structural 
challenges in terms of the operational capacity of the data ecosystem to address 
the production of indicators at the territorial level.

• There are still barriers to accessing administrative records for statistical use. 
Despite existing regulatory frameworks and the chambers and spaces to address 
NSS issues, many entities do not provide their information due to distrust and 
lack of knowledge of SEN operation and its regulatory framework. 

• At the ecosystem level, the burden on data providers between entities is 
high, and often efforts are duplicated. Such is the case of the requests to the 
territories between the National Planning Department and the Administrative 
Department of Civil Service.

• Regarding data quality standards in the country, the DANE has statistical quality 
methodologies, and the MinTIC has data quality and governance guidelines, 
where some definitions and scopes differ. For example, the definitions and 
fields that data and metadata dictionaries and good practices in information 
dissemination must contain.
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•  The NSS 2.0 provides the data ecosystem with the directive that official 
statistics are of mandatory use for public policy purposes and, in addition, are 
the ones that should be reported to international organizations. However, not 
all public policies rely exclusively on official statistics. 

•  At the data ecosystem level, progress is being made in interoperability 
standards between public sector entities, mainly focused on improving the 
provision of public services to citizens. The model being followed is that of 
Estonia, which uses X-Road technology.

• At the NSS 2.0 level, the DANE has been developing different frameworks 
for data exchange and interoperability with different actors in the system. As 
an example, there are access services to geo-viewers with SDMX standards. 

• At the data ecosystem level, a commitment to strengthening the institutional 
framework and advancing innovation processes should also be translated into 
substantial improvements in the infrastructure and technological capacity of 
the members of the ecosystem, emphasizing elements such as cybersecurity, 
processing, interoperability, and confidentiality. 

• The DANE has the dual role of producing information, creating quality 
frameworks, and assessing quality from independent third parties.

• There should be a greater articulation of the SDG agenda among the 
actors of the Colombian data ecosystem. Specifically, greater dissemination 
and coordination of the progress, procedures, and methodologies used 
for measuring, monitoring, and evaluating these indicators in the country 
is required. Significant differences are evident in the progress reports of 
compliance with these indicators between the OECD and the DNP.
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6. Conclusions and recommendations for 
the development of the data ecosystem
The following is a description of the main recommendations and guidelines to 
boost the development of a comprehensive data ecosystem in Colombia. The 
recommendations are approached from the following levels of data articulation: 
strategic alignment, data governance, data management, data coordination 
and integration, and inventory of data sources.

Promote a strategic alignment between information, data, 
and statistics policies with the 2030 Agenda and the new 
development initiatives proposed by the current government 
in the NSS CAD

• We recommend having a framework or regulatory document that establishes 
and promotes data-driven decision-making, articulates different national 
frameworks based on data, statistics, and information, and promotes timely 
action when official information or data suggests it. We recommend that these 
issues be discussed and analyzed in the NSS CAD.

• Overlaps in the development of the country’s information policy should be 
avoided. The NSS 2.0 and the Infrastructure Plan have enabled progress in 
this articulation. However, further attention must be paid to developing and 
implementing these articulations. The SEN 2.0 chambers are responsible for 
providing spaces for information and data policies of actors such as the DNP and 
MinTic to continue to materialize.

• We recommend that the National Statistical Plan be mandatory as a fundamental 
data strategy. It is crucial that this Statistical Plan also articulates data issues in 
the country. The latter can be achieved with the approval of the Statistical Law 
that will strengthen the CASEN and boost the National Data Infrastructure Plan. 

• We recommend that the data ecosystem be supported by well-institutionalized 
governance structures that encourage cooperation among ecosystem actors 
and avoid duplication of activities and tasks. The governance approach promoted 
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by GPSDD in the Data Values Project is a  great reference, as it involves the 
construction of data systems that help and empower people.

• Government and data strategies must be aligned. It is essential to promote, 
in an orderly manner, the formulation of economic, social, and environmental 
development policies associated with a data strategy, which provides armor for 
evidence-based decision-making. And promotes the use of the country’s data 
dashboards or strategic indicators to respond promptly to public policies. That is, 
to keep generating a culture for measurement, monitoring, and evaluation.9

• We recommend that the operational capacity of the roundtables comprising 
the NSS 2.0 is evaluated and that commitments and progress be monitored on 
an ongoing basis. This will make it possible to assess participants’ results and 
measure the discussions’ progress in terms of data and statistics.

Drive more effective, measurable, and results-focused data 
governance

• ●	Data	 governance	 integrates	 people,	 culture,	 processes,	 and	 policies.	
Identifying the processes and purposes in the Data Infrastructure Plan is 
crucial for ideas not to remain good intentions.

• ●	Processes	 make	 it	 possible	 to	 coordinate	 actions	 and	 clearly	 show	 how	
a data-related activity is managed in a controlled way. As these processes 
endure and become stronger, they can impact and forge the desired 
data culture for the country. However, a good communication strategy 
of the principles on which the Data Infrastructure Plan is built would give 
a fundamental impulse to articulate more actors in the ecosystem and 
motivate citizens to promote accountability under these principles.

• ●	The	data	ecosystem	must	continue	to	lead	open	data	policies	and	focus	
its efforts on local and regional entities.

9. An outstanding precedent in this regard is CONPES 4083 of 2022. See: https://colaboracion.dnp.gov.co/CDT/
Conpes/Econ%C3%B3micos/4083.pdf
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• ●	Efforts should continue to be made to implement innovative frameworks, such as 
the Guide for the Inclusion of the Differential and Intersectional Approach, so that 
the ecosystem's stakeholders can adopt good statistical practices.10

• ●	Policies	 and	 strategies	 to	 foster	 data	 for	 social	 good	 in	 the	 country	
should continue to be promoted for the NSS 2.0 and the entire Colombian 
data ecosystem. One way is through special recognition to those private 
companies that make explicit the development of a program or access to 
data for social good.

• ●		We	recommend	following	the	structure	for	 identifying	information	gaps	
in the National Statistical Plan, complementing specific data strategies 
according to the country’s prioritization levels. Many isolated efforts do not 
allow for rapid data progress. Therefore, using existing instruments generates 
trust among the ecosystem actors regarding their use and application.

• ●		DANE	needs	to	strengthen	its	training	programs	for	evaluators	or	auditors	to	
have expeditious and transformative certification processes; a fundamental 
action for the effective articulation of the data ecosystem at both national 
and territorial levels.

• ●		We	suggest	designing	end-to-end	data	accountability	schemes	 in	data	
value chains.

• ●		We	recommend	that	strategies	be	implemented	to	drive	the	data	demand	
approach over the data supply approach. Moving from existing data (supply) 
to problems that need or can be solved with data (demand).

10.  See: https://www.dane.gov.co/files/investigaciones/genero/guia-inclusion-enfoque-difencias-intersecciones-
produccion-estadistica-SEN.pdf



The State of the Data Ecosystem in Colombia

In partnership with

30

Actively promoting data management, coordination, and 
integration 

• Data management addresses activities associated with master data, 
data warehouses, business intelligence, big data, artificial intelligence, 
data quality, and data architecture and modeling. Data coordination and 
integration cover topics such as data assets and their integration and 
metadata management. We recommend that data management and 
coordination activities be implemented to build data inventories, especially 
master databases of different entities with standardized dictionaries and 
metadata, to build entity-relationship models between public sector entities. 

●•  It is advisable that the activities associated with data quality assurance be 
formulated by a single entity or committee of the data ecosystem to avoid a lack of 
coordination. In terms of official statistics, DANE should assume this responsibility.

●•  We recommend that open algorithm activities be implemented to promote 
transparency, avoid reprocessing and promote economies of scale within 
the data ecosystem as well as to encourage new collaboration schemes 
with members of the data ecosystem. For this, a wiki can be created where 
ecosystem actors can access the algorithms that have been developed and 
verified.
●	
●•  At the data ecosystem level, it is essential to continue advancing the 
interoperability processes between state entities that the MinTIC has been 
promoting, to ensure that non-statistical and statistical purposes are treated 
with equality and opportunity to develop their objectives.
●	
●•  It is necessary to articulate the policies or strategies related to big data 
and artificial intelligence issues in the country with the governance of the 
data ecosystem. The conceptualization of the ecosystem must invite the 
possible enablers so that these types of policies (big data, AI, etc.) generate 
added value and do not remain simple data policy recommendations. The 
NSS 2.0 is the space for discussion and collective construction among the 
various participating entities. 
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●	
●•  We recommend that privacy practices and accountability by design be 
integrated throughout the data ecosystem. Although DANE has made 
progress with launching the Statistical Ethics System (SETE), prioritizing 
these elements within the ecosystem -as principles- will allow a more fluid 
articulation with its members and produce greater trust with its users. 

Safeguard and advance the mapping of different data sources 
in the country

• We suggest creating data maps at the territorial and sectoral levels that 
allow the identification of the different types of traditional and non-traditional 
sources. Data maps should contain entity-relationship models. Mapping in 
this way enables us to identify where the information gaps are. These data 
maps should be complemented with the inventories of statistical information 
and administrative records already developed by the DANE.

• We recommend creating territorial data dashboards that show data maps. 
For SDGs achievement, contrasting instruments contribute to gaining 
experiences and encourage municipalities to initiate processes to replicate 
the dashboards.

•  It is vital to have a unique repository on use cases of non-traditional sources 
such as remote sensor data, mobile phone data, etc., to gauge the potential 
uses of this information in the territories.
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Annexes
Questions asked in the interviews

●• ¿● What do you or your organization understand about the 
Colombian data ecosystem?

●• What do you think are the main characteristics of a data 
ecosystem?

●• What barriers or challenges do you see that need to be 
addressed in more detail to move forward in consolidating a 
more mature data ecosystem?

●•  Which are entities or organizations called to coordinate a data 
ecosystem in Colombia? Why?

●• What enabling elements do you consider essential for a 
flourishing ecosystem?

●• Which of these could your organization provide?

●• What data initiatives has your organization developed?

●• How did you discover this need?

●• What level of involvement has this initiative had with other 
actors?
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Diagram 3. List of identified stakeholders

Source: Own design based on literature review, 2022.
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