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ARTÍCULO

BIG DATA ANALYTICS IN PROGRAMME 
EVALUATION: EXAMINING MODELS FOR 

THE ASSESSMENT OF SUSTAINABLE 
DEVELOPMENT GOALS IN COLOMBIA

Wilman Carpeta Camacho

Carpeta Camacho, W. (2023). Big data analytics in programme evaluation: 
Examining models for the assessment of sustainable development goals in 
Colombia. Cuadernos de Economía, 42(89), 233-264.

New paradigms for evidence-based decisions such as big data analytics (BDA) 
have emerged to assess programmes in sustainable development goals (SDGs). 
The arguments supporting the contributions of BDA in the assessment of SDGs 
in Colombia are mixed. This article presents a qualitative review of a list of pro-
grammes that adopted BDA and assesses whether problems such as bias and 
wrong impressions of programme performance can be controlled with the adop-
tion of these methods. The results vary depending on the quality of the data and 
the collection method. Unfortunately, Colombia faces challenges such as data pri-
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vacy management and deficiency of institutional interoperability to exploit these 
techniques conveniently.

Keywords: Big data analytics; sustainable development goals; Colombia; pro-
gram evaluation; public policy.
JEL: H43, H83, L86, O22.

Carpeta Camacho, W. (2023). Big data analytics en evaluación de programas: 
analizando modelos para la evaluación de objetivos de desarrollo sostenible 
en Colombia. Cuadernos de Economía, 42(89), 233-264.

Nuevos paradigmas en decisiones basadas en evidencia como el análisis de big 
data (BDA) han aparecido para evaluar programas en objetivos de desarrollo sos-
tenible (ODS). Los argumentos que sustentan los aportes de BDA en la medición 
de los ODS en Colombia son mixtos. Este artículo presenta una revisión cualita-
tiva de una lista de programas que adoptaron BDA y evalúa si estas técnicas pue-
den controlar problemas como sesgos e impresiones erróneas sobre el desempeño 
de estos programas. Los resultados varían según la calidad de datos y recopila-
ción. Infortunadamente, Colombia enfrenta desafíos para la gestión de privaci-
dad de datos y deficiencia interoperativa institucional para explotar estas técnicas 
apropiadamente.

Palabras clave: análisis de big data; objetivos de desarrollo sostenible; Colombia; 
evaluación de programas; política pública.
JEL: H43, H83, L86, O22.
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INTRODUCTION
Decision making in public policy is a process that requires understanding fast 
changing needs and complex contexts within populations of interest and where 
policy makers aim to assess the impact of public programmes. Impact evalua-
tion as the field of evaluation approach that specifically deals with causal change 
(Bamberger et al., 2019, p. 63) has evolved as a method to ascertain the impact 
of alternatives on multiple outcomes. As a result, in the process of impact evalua-
tion multiple methodological designs have emerged to empower the reasoning of 
social scientists and policy makers to better explain related changes. These designs 
may include high speed information driven by the expansion of the internet and 
big data. 

The aim of this research is to present the contributions that specific methods 
derived from big data analytics (also BDA) have provided to a couple of evalua-
tion designs in the context of sustainable development goals in Colombia as a case 
study. The main purpose is to track opportunities of integrating these BDA mod-
els in order to develop programme evaluation designs by examining their potential 
in improving methodologically weak conventional designs in summative evalua-
tion. Methodological weakness refers to diverse limitations of current evaluation 
designs when judging hypotheses that assess the impact of a particular programme 
(Gertler et al., 2016a). We can ask for example if there is any added value in mak-
ing use of these techniques to address risks such as wrong impressions of pro-
gramme failure when programme effects are not statistically significant (Rossi et 
al., 2003b).

In the last few decades, impact evaluation has employed statistical tools, specifi-
cally econometric models to determine the internal validity of models using sig-
nificance tests in econometric designs and random sampling. However, lack of 
statistical significance may be a consequence of poor-quality data among other 
data collection issues, and not necessarily weak designs in programme evaluation. 
Conflicts exist when programme designs are discarded under traditional statistical 
assessments because of low quality data but not because of poor quality designs. 
Therefore, BDA seems a promising field that attempts to overcome some of these 
issues to reflect pragmatic results and offer valuable feedback. 

Current high-speed generation of information brings about a data revolution (Bam-
berger, 2016; Connelly et al., 2016) that offers an unprecedented opportunity to 
exploit useful data inputs that can alter the policy cycle as we know it nowadays 
(Poel et al., 2018). One of the assumptions introduced here is that policy decision 
making could be simplified to a more automated process given the terms provided 
by Information Communication Technologies (ICT) for collecting and analysing 
data in the task of understanding contexts in different and complex projects.

Despite the blurry definition of big data analytics as a concept it is expected to 
become a major innovation in impact assessment, as relevant and effective as 
any traditional data collection and analysis method (Task Team of the UN Global 



236	 Cuadernos de Economía, 42(89), enero-junio 2023

Working Group on Big Data, 2020). Trendy or not, new tools in BDA constitute a 
promising field to simplify the interpretation of findings in complex assessments 
involving big amounts of data. Tools provided by the field of big data analytics 
may help to better understand problems that are interconnected, not only within a 
specific sector but within a multi-sector approach (Rodríguez et al., 2017). More-
over, diverse contributions are practicable to different types of analyses including 
prescriptive, descriptive and predictive designs where the aim is to determine how 
data generated from new sources of information may offer renovated insights to 
provide better informed decisions. 

This document incorporates an empirical overview of the adoption of the big data 
initiative in Colombia, which was selected as a case study since it is a country 
leading this sort of initiatives in the region, including those for programme eval-
uation purposes within the framework of the UN 2030 Agenda for Sustainable 
Development. The Colombian context is also a good example to get an idea on 
how government institutions still lack proper mechanisms for collecting and ana-
lysing data with the aim of monitoring sustainable development goals (SDGs). 

This research is expected to contribute to the scope of knowledge regarding the 
subject, and also in the fields of digital era governance and evidence-based deci-
sion making in public policy. The interest here is to present smart illustrations 
as an empirical exercise to evidence how these ‘enhanced methods’ for evalua-
tion design could be applied to programmes in the Colombian context. The tar-
get behind this idea is to conduct a comparison of programme design and data 
collection strategies where these big data methodologies may have an advantage 
over conventional evaluation designs such as statistical models, econometric tech-
niques, hypothesis testing and so on.

The method here is expected to allow the research to present the contributions 
that BDA can make in the evaluation of SDG programmes in Colombia as a pol-
icy field of application. The design of impact indicators is expected to improve 
in programmes that use easily measurable variables, and where there is a clear 
relation as to how input variables can achieve intended outcome(s) aligned with 
SDGs (United Nations, 2020).  Results may vary based on new and smart meth-
ods for evidence-based decisions in the evaluation of development programmes 
to strengthening the preciseness of indices that assess the external validity of 
pilot programmes, thus avoiding wrong impressions of programme failure. Fur-
thermore, this article intends to present brief insights concerning decision mak-
ing based on pragmatic evidence to discern overoptimistic assumptions regarding 
BDA applications in the public sector.

CONCEPTUAL DISCUSSION
Impact evaluation as a field of study comprises multiple alternative methods that 
are used simultaneously in other phases of the policy cycle such as programme 
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design and policy formulation. Also called impact assessment or outcome evalua-
tion, impact evaluation posits whether or not a programme produces the intended 
outcomes in the social environment it addresses (Rossi et al., 2003a, p. 58). It 
has become a requirement for determining whether the value of an intervention 
is expedient when addressing the specific needs of a community or target group. 
This section presents a literature review in order to understand the most wide-
spread concepts related to the subject with the aim of selecting evidence-based 
methods in designing programme evaluation where BDA is expected to make rel-
evant contributions. Different theories that have emerged in the last few decades 
are considered.

Few evaluation approaches explained
The literature concerning impact evaluation defines several types of evaluation 
that can be identified as follows: I. policy and programme evaluation, II. formative 
evaluation, III. developmental evaluation, IV. summative evaluation (Bamberger, 
2016). Nevertheless, and based on the aim of this article, the focus here is on the 
latter category which is centred mostly in causality (Bamberger et al., 2016) and 
where two types of evaluation design are normally considered: experimental and 
predictive analytics.

Experimental & quasi-experimental designs

These models of evaluation usually contrast over time the effects of a programme 
-also called an intervention- on a treatment group or recipients compared to a 
control group, which is normally denoted as the counterfactual or theoretically 
equivalent group in the remaining conditions other than the intervention. The pure 
experimental design is a case where the equivalence is given by chance, and these 
models are normally strong in terms of internal validity (Bryman, 2012). How-
ever, because of the rare availability of pure experimental designs in real life con-
ditions some alternative constructions are utilised, despite not being a hundred 
percent randomised such as the so-called quasi-experimental versions. Generally, 
all designs define one or several outcome variables according to the intervention 
purpose.

Accepted methods in the community of impact evaluation include Randomised 
Control Trials (RCT). These designs are based on counterfactual analyses (Bam-
berger et al., 2019) built in random assignments. They are said to be strong mod-
els for avoiding issues such as selection bias.

Statistical designs

Multiple statistical methods are used in social research and impact evaluation 
namely regression discontinuity and multivariate statistical models that attempt 
to predict values with regard to the outcome variables or hypothetical values, if 
there is no possibility of finding appropriate counterfactuals or control groups. On 



238	 Cuadernos de Economía, 42(89), enero-junio 2023

the other hand, there are the so-called reflexive designs such as time-series models 
where target groups are compared with themselves at different points of time in 
order to assess causality trends. Lastly, propensity score matching strives to find a 
similar unit in the group of non-participants or counterfactual -as it has been called 
here- based on observed characteristics (Gertler et al., 2016a, p. 194). 

In general, the preferred method is the one that best fits the operational context and 
requires the weakest assumptions and the least data (Gertler et al., 2016a). These 
criteria normally determine the suitability of a specific evaluation design. It is 
worth noting that the applicability of each design will depend on the specific pro-
gramme outcome, aside from the questions that policy makers intend to respond to. 

Table 1. 
Several examples of impact evaluation designs

Experimental & quasi experimental designs

Randomised control trial Difference in Differences Pure experimental

Built in random assign-
ments. Usually tries to assist 
experiments by matching 
procedures in strengthening 
statistical controls.

Difference between aver-
age values of a given per-
formance indicator with 
and without the programme 
implementation.

Most of the times this design 
is theoretical since it is quite 
rare to find a 100% ran-
domised experiment. Natu-
ral experiments for instance 
deal with quasi-random 
assignment.

Statistical designs

Regression discontinuity 
models

Time series models Propensity score matching

These designs employ ‘cut-
offs’ or thresholds based on 
the value of a characteristic 
to decide whether or not the 
unit participates in the pro-
ject (Gertler et al., 2016, p. 
114).  For example, propen-
sity score matching tests.

Hypothesis testing may take 
place to assess whether a 
programme has had a signif-
icant impact on the variable 
of interest for the same sam-
ple of individuals over time.

The evaluator contrasts the 
results between participants 
and selects ‘the best’ com-
parison group based on a 
propensity score.

Source: Prepared by author.

Programme evaluation and its main challenges
The typical question for evaluators in public policy concerns the effect of a pro-
gramme on an outcome of interest and whether the magnitude of that effect can 
be attributed to the programme.  Under statistical methods this is examined by 
means of testing whether there is any significant change in the outcome of interest 
provided by the intervention. In developing assessments, the designs mentioned 
above have contributed to providing solutions and universal knowledge regarding 
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how to deal with complex programme assessment in many countries and contexts. 
Nevertheless, common limitations of classic statistical methods in impact evalua-
tion include type I and type II errors in significance tests and the statistical power 
of an impact evaluation (Bamberger, 2016; Gertler et al., 2016b). The issue behind 
these limitations is that multiple contextual factors and the non–linear patterns of 
causality affect the design and implementation. ‘These factors seriously challenge 
the validity of conventional evaluation designs that assume a linear relationship 
between programme inputs and outcomes’ (Bamberger, 2016, p.54).

The three most frequent evaluation challenges that all evaluations must address 
are: design, data collection and data analysis (Bamberger, 2016). A research gap 
worth studying could be the limitations that econometric designs and other statis-
tical significance tests face regarding external validity assumptions. This added 
to the difficulty of collecting and analysing aggregate data from existing datasets 
covering long periods of time as in the case of time series. Further, there exists the 
risk of bias and more specifically selection bias that occurs when the criteria for 
selecting the individual is correlated to the outcomes of the programme (Gertler 
et al., 2016c, p. 59). Take RCT for instance, which incidentally is the evaluation 
approach most widely criticised by big data analysts (Bamberger, 2016). It also 
contains various limitations, such as low external validity when the counterfac-
tual is designed for a specific scenario and ignores processes between causes and 
effects (Bamberger et al., 2016, p. 68). Limitations also extend in terms of inter-
pretation which is a key fact in complex programmes that involve large numbers 
of stakeholders and unclear connections between them.

The advent of big data analytics (BDA) as an alternative
BDA may contribute to minimising limitations in terms of design related shortfalls 
by means of extreme intuitive or experimental analyses that lack more evidence 
formulated processes (Escobar Gutiérrez et al., 2021). Incorporating big data into 
existing programme evaluation designs is clearly not a straightforward task. Only 
consider the theoretical difficulty of the definition of what big data means as a con-
cept. Multiple definitions still complex and ambiguous are suggested. However, 
one characteristic that can be attributed to big data is that it is not normally col-
lected for social research purposes but rather re-purposed by social research scien-
tists as an evidence-based method for policymaking (Connelly et al., 2016, p. 2). 

Big data is the term widely used to describe vast amounts of information and var-
iables and can be understood as ‘high-volume, high-velocity and/or high-variety 
information assets that demand cost-effective forms of information processing that 
enable enhanced insight, decision-making, and process automation’ (Gartner as 
cited in Karlsson et al., 2019, paragraph 10). Also, the World Bank presents big 
data as ‘the term used to describe constantly increasing flows of data emitted from 
connected individuals and things, as well as a new generation of approaches being 
used to deliver insight and value from these data flows’ (The World Bank, 2016, 
p.72). Big data may also refer to the identification of technological challenges due 
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to the generation of data, its volume and velocity as well as a variety of outtake tra-
ditional systems (Laney, 2001, as cited in CONPES, 2018, p.27).

Volume, velocity and variety are the three most relevant attributes when attempt-
ing to comprise the definition of big data (Laney, 2001; Laney, 2012, as cited 
in AAPOR Big Data Task Force, 2015, p.8; European Commission Directorate 
General for Informatics, 2016, p.14). Firstly, volume refers to the amount of data 
available for analysis. Secondly, velocity defines the speed associated to data gen-
eration, collection processes and how this data moves around. Thirdly, variety 
refers to the diverse types of data we rely on nowadays. Other definitions also 
include attributes such value, veracity and viability which normally refer to the 
accuracy, feasibility and trustworthiness of the data (European Commission Direc-
torate  General for Informatics, 2016, p.16; Vaca & Vega, 2019). Large sets of dig-
ital information available could be also considered in multiple types of data, such 
as structured data, semi-structured data and unstructured data. Predefined patterns 
or formats in which information is presented will determine these types accord-
ingly (CONPES, 2018). In connection with these definitions, Bamberger and York 
(2020) propose a classification of big data in three categories depending on how 
it is generated and used, these include human-generated (centred), administrative 
(transactional) data and geospatial data.

On the other hand, data analytics may be understood as assisting procedures that 
analyse large volumes of information. The World Bank (2016, p.72) defines this 
as ‘the emerging set of tools and methods to manage and analyse the explosive 
growth of digital information. It includes visualisation, machine learning tech-
niques and algorithms.’ In a pragmatic perspective, analytics is a term which many 
different methods and approaches converge to, including statistics, data mining, 
business intelligence, decision support systems and others (Tsoukias et al., 2013, 
p. 123). Data analytics can be a discipline aimed at analysing data using different 
automated techniques to extract relations, pattern correlations and tendencies in 
order to interpret phenomena that otherwise would be difficult to analyse in large 
sets of data (CONPES, 2018).

In recent times, analytics has had high acceptance in policy decision-making as 
another type of evidence, because of the growing demand for accountable and 
up-to-date methods to vindicate decisions. However, the vast amount of this infor-
mation is normally unstructured and not one, but several processing methodol-
ogies must be applied. Specific typologies exist for analysing different formats 
namely text, audio, video, social media, among others.  Following the European 
Commission Directorate General for Informatics (2016, p.22), in a very abstract 
way the most considered types of data analytics are the following four: 

•	 Descriptive: This represents main features and trends of past events by 
means of data visualisation tools.

•	 Diagnostic: Methods such as correlation analyses, which try to understand 
relations between variables and subsequent events.
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•	 Predictive: Models such as time series, based on historical patterns to fore-
cast future events and the likelihood that these may happen.

•	 Prescriptive: This type includes multiple approaches to provide solutions or 
‘optimal sequences’ helping to make complex decision processes or to auto-
mate repetitive tasks.

 
Applicability of BDA in programme evaluation design 
A new paradigm has emerged between data scientists and evaluators if one under-
stands that traditional impact evaluation methods are normally ‘backward look-
ing’ and rely mostly on ex-post analyses. These designs assess situations of the 
past trying to understand the causes and effects of public policies which have been 
implemented (Tsoukias et al., 2013). Traditional evaluation relies on experimental 
and quasi experimental designs (Bamberger, 2016, p.62). In contrast, big data ana-
lytics tends to be mostly predictive or ‘forward looking’ (Bamberger, 2016, p.46). 
Questions concern comprehending whether the purpose is to predict an occurrence 
rather than understanding causality or vice versa, and data analytics may fulfil 
multiple functions for evaluators, either predictive or prescriptive.

The exponential digitalisation has made data-driven policymaking a popular trend 
among social scientists, particularly statisticians, economists and public manag-
ers. Big data becomes especially attractive because of the features described above, 
but particularly because of real-time and high velocity information that offers the 
opportunity to have more continuous evaluation processes (Olsson & Bull-Berg, 
2015). There are several forms in which big data analytics can modernise pro-
gramme evaluation design: by strengthening conventional models, enhancing 
indicators and integrating larger amounts of data never considered by traditional 
techniques (Bamberger, 2016). One cannot deny that there is a huge trend in social 
sciences for evidence-based approaches and BDA can be considered as one of 
those experiments that policymakers are still testing (Poel et al., 2018), and who 
seek to overcome situations such as biased estimations or wrong impressions of 
programme performance.

Organisations such as the United Nations and the European Union have started to 
adopt smart evaluation methodologies based on the resources provided by BDA 
in order to direct more impactful policies based on evidence and well informed 
decisions (European Commission Directorate General for Informatics, 2016, p.9). 
Moreover, international experiences in countries such as Australia and the United 
Kingdom convey a lot regarding the success of BDA as a methodology for improv-
ing abilities in measuring programme impact (Australian Department of Indus-
try, Innovation and Science, 2018; UK Department for Digital, Culture, Media & 
Sport, 2020).

How can big data analytics lead to more assertive evaluation designs? This ques-
tion does not have one single answer, because predicting results of an evaluation 
design could be translated into anticipated decision-making processes. For exam-
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ple, when it comes to predictive analytics there are many interesting opportuni-
ties such as simulating policy implementations thus predicting potential results 
and foreseeing better evaluation designs. The data analytics approach allows gov-
ernments to focus on prevention rather than to simply react and remediate exist-
ing troublesome conditions in an environment (European Commission Directorate 
General for Informatics, 2016, p.12). When it comes to specific policy fields, The 
Big Data UN Global Working Group (2015) presents an interesting approach that 
describes how BDA could be used to monitor SDG indicators integrating data 
originated from new technologies with traditional data generated by government 
agencies qualified for monitoring sustainable development (The Task Team of the 
UN Global Working Group on Big Data, 2020). 

On the other hand, for BDA to be useful across the policy cycle -and particularly 
to the exercise of impact evaluation- basic conditions such as those within many 
other designs must be fulfiled. For instance, the cleanliness of data, in other words, 
the format with regards to how these information sets are collected and presented. 
Note that the term analytics also describes the meaning the researcher is assign-
ing to information assets according to the goal of his analysis. Therefore, the use-
fulness of the information will depend upon the context of the programme and of 
course the formulation of its outcomes. On the other hand, the information col-
lected by these procedures must encircle features of average individuals in the 
group of interest. Also, many other factors such as measurability and availability 
are indeed important to contribute to purposeful assessments. 

Figure 3. 
Several types of big data and conventional evaluation data

Source: Developed by the author.

Take for example the Coronavirus (COVID-19) Information Centre of Facebook 
and the survey systems available on its platform (Facebook, 2020). Users can eas-
ily report up-to-date information here related to possible symptoms and flows of 
people across the globe to track the spread of the virus. Another example also pre-
sented in Annex 1 of this article refers to The Crop Survey Data of United Nations 
Office on Drugs and Crime (UNODC, 2020). BDA is currently supporting the 
assessment of programmes such as this one where the collection of data is costly, 
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incomplete, and even risky if using traditional data collection methods such as 
surveys or statistical inference exercises. In this example, analysis of patterns in 
applications such as Google maps took place to assist policy makers in identify-
ing updated trends in either the eradication or extension of illicit crops in remote 
places of Colombia.  

Table 4. 
Some potential contributions of BDA to standard evaluation methods

Challenge Contributions of BDA

Selection bias Strengthening counterfactual designs, new algorithms 
for randomisation processes. 

External/ internal validity Better contextualisation of causalities and external val-
idation of results. Provides triangulation as a source for 
verification.

Data collection issues Simplifies collection processes for long periods of data 
records in the case of time series analyses. Faster avail-
ability, greater coverage than the traditional cross-sec-
tional, time-series or panel data models.

Statistical significance tests Refined indicators with up-to-date data. 

Interpretation for  
stakeholders

Simpler and more participative results to legitimate 
decisions. Richer descriptive analyses. 

Source: Developed by the author.

Decision makers should not have the same excuses as they did twenty years ago 
when it was more difficult to collect data than it is nowadays. However, this does 
not mean that current approaches for designing public policy evaluation do not 
have their own complications and the same issues as usual, nevertheless the meth-
ods to cope with these issues have changed to become less time consuming and 
more cost-effective. In this regard, BDA in particular is seen by many experts as an 
attractive alternative, and can reinforce specified knowledge in situations in favour 
of stronger programmes and policy design (The World Bank, 2014, p.30). 

On the other hand, it is crucial to point out that similar to any other experiment, 
new methods always incorporate uncertainty and risk. Another virtue of BDA 
modelling is to simulate potential scenarios when implementing certain pro-
grammes without altering real life conditions. However, there may be important 
drawbacks in these models brought about by BDA, particularly spurious correla-
tion and incidental endogeneity. These are situations that occur when many uncor-
related random variables present high level correlations amongst themselves and 
with the residual noise, aside from noise accumulation effects which are system-
atic aggregations of estimation errors that may threaten the validity of models such 
as regressions (Fan et al., 2014, p. 298). 
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Programme evaluation design is also at the core of this context, where experts and 
decision makers are able to minimise uncertainty when attempting to make effi-
cient decisions that exploit the potential of a given programme aimed to fulfil any 
SDG. BDA may be a powerful engine to help generate evidence for the evalua-
tion of specific policies, which in turn will support governments in providing bet-
ter services for citizens (Rodríguez et al., 2017, p. 16). Public value intelligence 
is a concept presented backing this idea, and can be defined as a smart way of 
consuming big data in order to measure and overcome previously invisible and 
unsolvable issues associated mainly to data quality and accessibility (Rodríguez 
et al., 2017, p. 8). 

BIG DATA ANALYTICS FOR PROGRAMME 
EVALUATION IN COLOMBIA 
Case study overview
Rich in many aspects such as natural and cultural traditions, Colombia is like 
most developing countries one that still struggles in terms of poverty, inequal-
ity, unemployment and many other ‘wicked’ problems. As with other policy pro-
cesses, diverse stakeholders of the Colombian society are involved in the adoption 
of big data analytics into the design of public policy evaluation. Different points 
of view must be considered to justify the big data initiative in programme evalu-
ation. The purpose of reviewing these perspectives is to bring into consideration 
potential alliances among multiple sectors in building data exploitation capacities 
and conducting joint projects based on BDA under the current institutional frame-
work (Escobar Gutiérrez et al., 2021, p. 86). Partnerships with strategic stakehold-
ers is an essential requirement for the successful implementation of this policy 
that supports multiple initiatives, including those aimed at the SDGs (Letouzé et 
al., 2016, p. 34).

Figure 4. 
Main social indicators for Colombia

Source: Adapted from United Nations Development Programme (2021).

Figure 5. 
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Multiple stakeholders involved in the Colombian policy of big data

Public
institutions

Private
market Academia

Civil 
society

Public policy 
for the 

exploitation 
of big data

Source: Developed by the author.

Concerning the institutional framework, one could mention Colombian institu-
tions such as the National Planning Department (hereinafter DNP) as the institu-
tion in charge when it comes to providing the guidelines for public policy design, 
implementation and evaluation in Colombia. Also, in promoting initiatives such 
the public policy for the exploitation of big data. Other bodies, namely the Minis-
try of ICT, and the National Department of Statistics (DANE) play a crucial role 
as well when coordinating efforts in this matter. Moreover, one must not forget 
international organisations that have been important supporters of these types of 
initiatives dealing with big data for programme evaluation purposes, for instance 
the United Nations Statistic Division and the UN Global Working Group on Big 
Data. These organisations have supported the realisation of events such as the 4th 
International Conference on Big Data for Official Statistics in Bogotá Colombia 
(2017).

Big data analytics for sustainable 
development goals in Colombia
The rapid development of digital technologies has indeed wrought new sources 
of information for official statistics. Colombia has been ranked in third place after 
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Korea and France when it comes to the OURData Index1 2019 (OECD, 2020). 
Moreover, Karlsson et al. (2019) present an overview of how BDA has been used 
as an innovative solution for problems faced by most Latin American countries, 
regarding programme design, implementation and evaluation. Colombia became 
the eighth country worldwide and the first in Latin America in establishing a pol-
icy to enable conditions for the adoption of BDA in the public sector (Escobar 
Gutiérrez et al., 2021, p. 28).

The policy field of this document is focused on SDG programmes and a survey 
presented by the World Bank and the Big Data UN Global Working Group to 
illustrate how BDA has been used to enable actions when designing and moni-
toring indicators in projects aimed at SDGs (Escobar Gutiérrez et al., 2021; The 
Task Team of the United Nations Global Working Group on Big Data, 2020). To 
name a concrete example, the DANE jointly with NASA have conducted work-
shops on the use of data analytics regarding Earth Observation for SDGs related 
to the environment (The Global Partnership for Sustainable Development Data, 
2017). Colombia is also the first country in Latin America to adopt a public policy 
framework to enable social and economic development based on the exploitation 
of big data (Departamento Nacional de Planeación [DNP], 2018). This framework 
includes private partnerships and non-government organisations to leverage the 
first ever national big data strategy in the country (Innpulsa Colombia, MIT Media 
Lab & Data Pop Alliance, 2020). 

Nevertheless, public intervention is indeed required to provide the conditions for 
a gainful and responsible exploitation of data, to overcome government failures 
and legal concerns that may threaten the benefits these new sources of information 
may represent for evaluation purposes. Likewise, as it is the case with many other 
public services, there is no supply created by the market to distribute the added 
value of public big data sets to stakeholders, as this can happen only within the pri-
vate sector. A major issue that one could anticipate in this regard is the limitation 
in terms of internet penetration levels as in the case of Colombia. Approximately 
only 60% of the households have any internet connection either fixed or mobile 
solutions (DANE, 2019, p. 12). Web-based measures still risk not being repre-
sentative, but as internet penetration continues to grow, non-representativeness 
becomes less troublesome (Letouzé et al., 2016, p. 29). Despite these shortfalls, it 
is still interesting to describe how big data sources form part of an enormous digi-
tal transformation taking place in Colombia over the last decades. 

METHODOLOGY AND DATA 
COLLECTION APPROACHES
Specific public programmes are presented as a way of illustration to frame the 
contributions that BDA may provide to programme evaluation design in Colom-

1	 It measures the efforts of governments in terms of data availability use and reuse (OECD, 2020).
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bia. This exercise also intends to map specific and relevant trends of BDA appli-
cations in evaluation design under the context of SDGs. A qualitative analysis 
allows this research to establish a conceptual assessment in the explanation of 
BDA contributions. The goal here is to build upon concepts that rapid technolog-
ical improvements of BDA as an emerging phenomenon have brought to public 
policy evaluation processes as a research topic. The process presents a literature 
review in a documentary analysis to provide researchers new ideas regarding rel-
evant applications of BDA to conduct meaningful policy analyses. This review 
relied mainly on scientific articles and publications on topics closely related to 
BDA, programme evaluation and management. The literature on big data analysed 
here provided quite useful definitions and clear explanations of current trends and 
applicability to programme evaluation designs. 

As in a practice of triangulation the empirical section of this research relies also on 
interviews to contrast the documentary analysis results in a way to better explore 
the applications of BDA in SDG assessment in Colombia, and analyse how the use 
of BDA may strengthen typical evaluation designs such as the ones presented in 
section ‘Few evaluation approaches explained’. The philosophy behind this idea is 
to analyse projects that assess outcomes using BDA typologies described in sec-
tion ‘The advent of big data analytics (BDA) as an alternative’. The presumption 
here is that this reflection will strengthen monitoring systems connected to SDGs, 
as well as complementing official data sources (Vaca & Vega, 2019). 

Figure 6. 
Research methodology in a nutshell

Source: Developed by the author.
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Similar to other exploratory studies such as Olsson and Bull-Berg (2015) the 
empirical approach of this research incorporates semi-structured interviews. The 
best way to obtain in-depth insight in exploratory research like this is by inter-
viewing people involved in the field of expertise (Sekaran & Bougie, 2010; Myers, 
n.d., as cited in Urquhart, 2017). With this argument in mind qualitative interview-
ing was prepared to encounter experts on the subject2. This exercise aims to count 
alternative viewpoints regarding the themes that frame the interview model which 
is presented in annex 3 at the end of this document. The operationalisation of this 
process replicates a method set forth by Björkman and Franco (2017) consisting of 
exploratory questions with the goal of getting a broader interpretation of the topic.

Figure 6 shows the steps proposed under this methodology.

RESULTS
Documentary analysis
Colombia is a country that provides multiple examples of pilot programmes that 
have incorporated BDA to design evaluation models for SDGs related projects. In 
examining these programmes several conditions were considered: first, only veri-
fiable publications mostly from public institutions, official documents and projects 
supported by the Colombian Government were selected. Second, the aim, policy 
field, origin of data and BDA typology adopted were also considered in the classifi-
cation phase. The review evidenced that descriptive and predictive designs, as well 
as propensity score matching were employed in these attempts. Annex 1 displays 
an overview of the studies analysed in the literature review to inform the reader 
with respect to this exercise. The BDA typologies employed here are the ones 
described in section ‘The advent of big data analytics (BDA) as an alternative’.

This summary allows to present the reader ongoing pilots led by diverse organ-
isations in Colombia and present applications of BDA typologies ranging from 
social media to satellite imaging in social projects connected to SDGs. However, 
the interpretation should be one confirming that most of these interventions have 
adopted BDA methods mostly for data collection or programme design purposes 
rather than for impact assessment. In other words, most of these programmes rely 
on BDA to enhance their informational sources rather than to construct new eval-
uation methodologies to measure programme impact. Few exceptions exist such 
as the Colombian programme for monitoring coca crops. For that specific exam-
ple, satellite imagery was taken to contrast the number of hectares of land used 
for illicit crops after implementing antidrug policies (UNODC, 2020) in a pre-post 
comparison design. The results here present some advantages of BDA methods 
mostly related to data collection simplification. One can easily ascertain that large 
amounts of information are rapidly organised when compared to standard meth-
odologies such as field surveys. However, in terms of validity standards and selec-

2	 The profile of the interviewees can be reviewed in annex 2 at the end of this document.
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tion bias, BDA per se will not guarantee the necessary conditions for overcoming 
related limitations. Further research on this is being considered on both concep-
tual and empirical levels.

Finally, these illustrations synthetise this review concluding that there is no aware-
ness, or at least too little knowledge regarding the potential of BDA models to 
assess outcomes in these programmes. Unfortunately, Colombia does not yet have 
a policy framework to employ these BDA models in evaluation designs. To con-
firm our expectations, it would have been necessary to have an explicit meth-
odology in data analytics assessing the changes in outcome indicators in these 
examples. 

Interview results
Six interviews were conducted for the data collection strategy of this research, 
all of them with experts in data analytics and public policy from institutions such 
as DNP3. The aim of this process was to reveal applications of BDA that are rel-
evant and realistic to programme evaluation with potential for monitoring SDGs. 
At the operational level open ended questions guided the conversation to promote 
a richer discussion. Codifying the themes of the interviews with topic questions4 
was the way to evidence extreme points of view in the spectrum of answers pro-
vided by the participants. The method to document the results relied on broad 
descriptions that use anonymised extended verbatim extracts and pattern analy-
sis typically considered in qualitative research (Jensen & Laurie, 2016, p. 279). 

Many organisations have data that may be purposeful, but it remains unexploited. 
Policies should be based on evidence to allocate the budget for those programmes 
with higher expected impacts and to create links between public organisations. All 
the information collected should be in principle aimed at improving public poli-
cies. On the other hand, Colombia is perceived as a leader in the region and one of 
the first countries to have a public policy related to big data. ‘We have been follow-
ing good practices in other places such as the UK, the EU, Korea and Australia’ is 
what two interviewees mentioned.

In terms of the types of analysis conducted with BDA examples include descrip-
tive studies and designing interactive dashboards for users. Depending on the 
maturity level of the project, the organisation and data management, the more 
sophisticated the analyses were. One of the interviewees claimed: ‘I can mention 
that in machine learning we considered decision trees, Natural Language Process-
ing (NLP), data clouds, neuronal networks, statistical inference and time series.’

When the interviewees were asked if they considered that data analytics could be 
useful to assess the impact of public programmes most of them agreed that big 
data makes more data available to the organisations, hence they are less depend-

3	 For further information on this, the reader is directed to annex 2 at the end of this document.
4	 Annex 3 presents a model for the semi-structured interview format considered here.
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ent on official statistics such as surveys. BDA complements and broadens the rich-
ness from the analytics perspective and strengthens the design of policies to allow 
better focalisation and characterisations of populations and social problems. Tools 
such  as real-time data analyses allow to make more timely and realistic decisions; 
data analytics also allows to identify bottlenecks in the execution of programmes. 

BDA may be considered as well to assess SDG achievement in examining how 
much the National Government and local governments are aligned with the SDGs 
based on their own investment plans although there is no existing framework to 
articulate data analytics in the monitoring and evaluation of SDG indicators, nor to 
allow the provision of feedback in the formulation of investment policies. Big data 
analyses can contribute to the measurement of one or more SDGs.

Within the organisations the interviewees wrought several changes in the process 
of decision making after the adoption of BDA took place when evidence in the 
form of data helped to make informed decisions. However, the main challenges 
of using BDA in the context of public programme assessment were interoperabil-
ity limitations, together with data quality and management. Other challenges were 
the uncertainty levels regarding data usage and data protection issues. When asked 
about prospects and examples they could provide for SDG oriented programmes 
using BDA most interviewees indicated that the articulation of data analytics for 
monitoring SDGs is still a pending task, and this can even function to realise the 
perception of measures taken by governments.

As a general result it can be claimed based on these extracts that Colombia turns 
to be a revelatory case study able to illustrate what was anticipated in the introduc-
tory part of this document. Colombia is making major progress in incorporating 
BDA in the public sector mostly due to its policies regarding open and big data. 
It was relatively easy to demonstrate that BDA was applied mostly for descriptive 
purposes, however the opposite was true for prescriptive analyses and particularly 
difficult for predictive studies given the technical and ethical reasons explained by 
the experts interviewed.

On the other hand, the confirmation of BDA typologies was not entirely verifia-
ble as a methodology to simplify decision-making processes related to the assess-
ment of the programmes examined here, as there was no direct evidence found 
for this. Nevertheless, the formulation and implementation phases were enhanced. 
One can ensure that policy makers rely on more sophisticated tools based on data 
evidence and improved evaluation criterion to guide decision-making processes. 
The risks of any wrong judgements of programme failure can be reduced based on 
a richer body of evidence. The empirical exercise conducted here, both in the lit-
erature review and qualitative interviews supports the idea that BDA supplements 
but does not substitute typical evaluation approaches in terms of evidence-based 
decision making. 

All in all, these initiatives need to align key stakeholders in these expectations that 
incorporate BDA. Apparently, maturity levels and other variables such as solid 
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data management procedures and a transparent, ethical and legal framework are 
required to manage these sources of information to serve the institutions of the 
Colombian Government. Practically all interviewees agreed that interoperability, 
legal and organisational challenges are issues that must be overtaken to allow mul-
tiple public organisations to cooperate with each other to potentialise and refine 
the use of BDA in programme evaluation. In this regard, Colombia still has many 
tasks in building a methodological framework to fully articulate data analytics in 
the monitoring of SDGs. On the other hand, BDA can produce new insights in 
re-using administrative data already existent in many government offices as infor-
mational assets for smart evaluation designs, also less dependent on traditional 
data. 

Nonetheless and as explained before, at the decision-making stage these sources 
serve as input but are almost never considered to automatise decision making tasks. 
In addition, personnel training is still lacking and specifically in top-level manage-
ment due to the unrealistic expectations still provoked by these procedures. Fur-
thermore, and critically important is to consider data protection standards aimed at 
protecting citizens’ privacy rights and personal data. 

CONCLUSION
This document so far has intended to answer the research question concerning the 
contributions that big data analytics can provide to assess programmes for sus-
tainable development goals in Colombia. A qualitative exploratory study was con-
ducted using a literature review and semi-structured qualitative interviews were 
carried out to present main trends regarding the multiple applications of BDA tak-
ing place within the Colombian context. One of the main ideas presented here as 
a justification to leverage BDA in providing solutions is the existing shortfalls of 
standard designs in programme evaluation.

However, one must acknowledge that in a country like Colombia there is still the 
need for certain conditions to reach an adequate maturity level for these initiatives 
to materialise. As this research has presented in prior sections, there are still issues 
related to interoperability, legal framework and information quality that require 
concentrated attention from the researchers and policy makers. This is also sum-
marised in the Colombian big data policy, which also highlights the need for hav-
ing high quality digital data as a condition for creating economic and social value 
in an appropriate legal framework (CONPES, 2018, p.28).

On the other hand, one of the main purposes of the analysis was to develop theory 
revealing situations where BDA has demonstrated not just to be a rich approach 
for the evaluation models selected here, but also revealing a lot regarding the phe-
nomena these programmes addressed, specifically in terms of SDGs. Even though 
not all the pilot projects considered in this research presented BDA a suitable tool 
for assessing the effectiveness of government initiatives. It is important to under-
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stand however, that given the scope of this research, external replication is possible 
only if made cautiously, this because of specific contexts, data availability and the 
intervention itself which are crucial elements for any external validation purposes. 

The results allow me to present BDA to the reader as a practice that includes mul-
tiple benefits for the case study specified in this research including better informed 
decision processes for SDGs that complement official data sources and better 
monitoring of financial efforts aimed at SDGs. Beyond this research the next step 
is to promote the use of BDA in evaluation design contexts, specifically policy 
development. The philosophy behind this is that extreme intuitive or experimental 
analyses should be more the exception than the rule, we must formulate more evi-
dence-proven sources. 

The theoretical integration proposed in this article between programme impact 
evaluation and big data analytics has strived for establishing a reliable and valid 
emergent theory. What this means is that in the context of programme assessment 
BDA could work well in triangulation processes that are normally undertaken to 
overcome reliability issues. When it comes to validity most authors analysed in 
the literature review converged in the idea that the main contribution of BDA in 
impact evaluation design is to potentialise specific assessment methods (i.e., ran-
domised control trials, score matching, regression discontinuity), rather than to 
completely become a new paradigm in policy evaluation theory. 

Although presenting new possibilities for programme assessment, there is a high 
risk of failing in unnecessary or undesirable complications when dealing with big 
data. BDA is neither recognised as a scientific approach in impact assessment 
(Poel et al., 2018) nor it is certain if it will become scientifically accepted in eco-
nomic research (Einav & Levin, 2013). Just because it is ‘in fashion’ to design 
social experiments for evidence-based decisions with sophisticated or trendy tech-
niques such as BDA this does not mean there are no more complications. Bias for 
example is one of the main concerns for programme evaluators and BDA is not the 
exception for this, since these big datasets may deal with higher bias risks due to 
the sources they originate from or for whom this data have been designed without 
scientific validity (Poel et al., 2018). 

Big data is not a panacea but a tool to strengthen evaluation design procedures if 
one correctly understands its constant evolution as well as its limitations discussed 
throughout this document. More data does not mean more information, and hid-
den biases might exist in both the collection and analysis stages (Crawford, 2013). 
Likewise, there are methodological constraints regarding the distinction between 
predictive modelling and causal inference when researchers use methods such as 
machine learning statistical tools (Einav & Levin, 2013, p.16). 

On the other hand, there are still large informational gaps even using BDA, espe-
cially for communities which still do not have access to internet connections and 
digital information, or simply are reluctant to use them. Furthermore, data pri-
vacy management and legal constraints are also an issue that dominates the dis-
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cussion among the scientific community when dealing with alternatives such as 
BDA. Other drawbacks may refer to the high dimensionality of big data, also 
computational challenges such as scalability and storage bottleneck (Fan et al., 
2014). High sophisticated computational methods and high trained professionals 
are much required. 

Finally, this research has presented innovative ways for interested parties to inter-
pret complex data outputs with the use of BDA techniques, providing insights on 
how to overcome the interpretation of complex results. Not just lack of informa-
tion but also poor interpretations can limit proper measurement of the effective-
ness of public programmes, as well as any other challenges such as budget and 
expertise constraints. 
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ANNEX

Annex 1. 
Overview of BDA adoption for programme evaluation in Colombia

Literature Big data format Data source BDA typology Policy field/ SDG Evaluation method Project description

Fabra-Mata & Mygind 
(2019)

Social media-text Twitter data/ inter-
views/ archives / 
Sentiment analysis/

Social media/ pre-
dictive analytics

Time series analysis/ 
Survey data

Norway’s role in the peace process in 
Colombia.

Karlsson et al. (2019)/ 
Colombian Ministry of Inte-
rior (as cited in United 
Nations Statistical Commis-
sion, 2014) / United Nations 
Office on Drugs and Crime 
UNODC (2020)/ Letouzé et 
al. (2016)

Satellite data.  Satel-
lite images to collect 
national agricultural 
data.

The crop survey data 
of UNODC/ 
Google Maps

Descriptive ana-
lytics/ propensity 
score matching/

    

Surveys, interviews and 
censuses. 

The Colombian programme for moni-
toring coca crops.

The World Bank (n.d.) Route information 
Risk terra in model-
ling for data analy-
sis.

Bus rapid transit sys-
tem and risk terra.

Both prescrip-
tive and predictive 
analytics.

    

 None Predict parts of the city of Bogotá most 
vulnerable to potential criminal activ-
ity.

Attanasio et al. (2019) Savings and transac-
tion data combined 
with survey data. 

Survey and telem-
etric data/ admin-
istrative and credit 
system records.

 Not specified Randomised control trial Randomised evaluation of a tab-
let-based financial education pro-
gramme in Colombia.

Barrera et al.  (2007) Data proxy-means 
survey based on 
a master data set. 
Matching variables 
kept by the Bogota 
City Education 
Department

SISBEN index sur-
vey, which attempts 
to identify vulner-
able
households in 
Colombia

Both descriptive 
and predictive 
analytics

Regression discontinuity 
design

The Effects of User Fee Reductions on 
Enrollment
Evidence from a quasi-experiment.

Lozano & Bravo (2020) Cross sectional data SISBEN index sur-
vey’s dataset

Machine learning/ 
Gradient Boosting 
Machine (GMB)
Prescriptive ana-
lytics   

None SISBEN as a targeting index for public 
social spending.

(Continued)



Big data analytics in programme evaluation: Examining models	 Wilman Carpeta Camacho   259

ANNEX

Annex 1. 
Overview of BDA adoption for programme evaluation in Colombia

Literature Big data format Data source BDA typology Policy field/ SDG Evaluation method Project description

Fabra-Mata & Mygind 
(2019)

Social media-text Twitter data/ inter-
views/ archives / 
Sentiment analysis/

Social media/ pre-
dictive analytics

Time series analysis/ 
Survey data

Norway’s role in the peace process in 
Colombia.

Karlsson et al. (2019)/ 
Colombian Ministry of Inte-
rior (as cited in United 
Nations Statistical Commis-
sion, 2014) / United Nations 
Office on Drugs and Crime 
UNODC (2020)/ Letouzé et 
al. (2016)

Satellite data.  Satel-
lite images to collect 
national agricultural 
data.

The crop survey data 
of UNODC/ 
Google Maps

Descriptive ana-
lytics/ propensity 
score matching/

    

Surveys, interviews and 
censuses. 

The Colombian programme for moni-
toring coca crops.

The World Bank (n.d.) Route information 
Risk terra in model-
ling for data analy-
sis.

Bus rapid transit sys-
tem and risk terra.

Both prescrip-
tive and predictive 
analytics.

    

 None Predict parts of the city of Bogotá most 
vulnerable to potential criminal activ-
ity.

Attanasio et al. (2019) Savings and transac-
tion data combined 
with survey data. 

Survey and telem-
etric data/ admin-
istrative and credit 
system records.

 Not specified Randomised control trial Randomised evaluation of a tab-
let-based financial education pro-
gramme in Colombia.

Barrera et al.  (2007) Data proxy-means 
survey based on 
a master data set. 
Matching variables 
kept by the Bogota 
City Education 
Department

SISBEN index sur-
vey, which attempts 
to identify vulner-
able
households in 
Colombia

Both descriptive 
and predictive 
analytics

Regression discontinuity 
design

The Effects of User Fee Reductions on 
Enrollment
Evidence from a quasi-experiment.

Lozano & Bravo (2020) Cross sectional data SISBEN index sur-
vey’s dataset

Machine learning/ 
Gradient Boosting 
Machine (GMB)
Prescriptive ana-
lytics   

None SISBEN as a targeting index for public 
social spending.

(Continued)
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Literature Big data format Data source BDA typology Policy field/ SDG Evaluation method Project description

Cultivando futuro (2021)/ 
Vaca & Vega (2019)

Banking services/ 
internet connectivity/ 
government adminis-
trative data

Publications and 
reports of the Minis-
try of Agriculture.

Machine learning 
technologies.

Descriptive ana-
lytics

None Cultivando Futuro – Colombia. It aims 
to increase productivity and income of 
small-scale farmers providing techni-
cal assistance and access to banking 
services.

Letouzé et al. (2016)/ United 
Nations Statistical Commis-
sion, (2014)

GPS data  The National Roads 
Institute of Colom-
bia/  transport sta-
tistics

Both descriptive 
and prescriptive.

None The National Roads Institute of 
Colombia uses GPS data to improve 
traffic circulation and strengthen trans-
port statistics.

Mejia et al. (as cited in 
Letouzé et al., 2016, p. 29)/
The Ministry of Finance
in Colombia (as cited in 
Letouzé et al., 2016)

Internet data Google web 
Searches/ Colom-
bia’s Administra-
tive Department for 
National Statistics
(DANE)

Natural language 
processing.

Predictive and 
descriptive ana-
lytics.

   

Based on a methodol-
ogy for short-term fore-
casting of economic 
series developed by 
Hyunyoung and Varian 
(2011). 

Research using Google Trends to now-
cast economic activity. 

Letouzé et al. (2016, p. 30)
Colombian Ministry of 
Labour (as cited in Letouzé 
et al., 2016)

Ministry of Labour Web-scraping

Descriptive ana-
lytics

None Using web-scraping to monitor vacan-
cies in the job market.

Letouzé et al. (2016, p. 30)/
Global Forest Watch (2021)

Satellite Data World Resources 
Institute

Mostly descriptive 
analytics.

   

None Global Forest Watch using Satellite 
Data.

Letouzé et al. (2016)/p. 30 Multiple The World Bank,
Data-Pop Alliance

Multiple Multiple Supporting and scoping possibilities 
for big data use for SDGs with NSOs 
in Latin America.

DNP Colombia (2021) 
Multiple: including 
digital portals/ offi-
cial reports/

Different organ-
isations and pro-
grammes

Mostly descriptive 
and prescriptive.

Multiple None Multiple dashboards that involve data 
analytics projects at DNP Colombia.
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Literature Big data format Data source BDA typology Policy field/ SDG Evaluation method Project description

Cultivando futuro (2021)/ 
Vaca & Vega (2019)

Banking services/ 
internet connectivity/ 
government adminis-
trative data

Publications and 
reports of the Minis-
try of Agriculture.

Machine learning 
technologies.

Descriptive ana-
lytics

None Cultivando Futuro – Colombia. It aims 
to increase productivity and income of 
small-scale farmers providing techni-
cal assistance and access to banking 
services.

Letouzé et al. (2016)/ United 
Nations Statistical Commis-
sion, (2014)

GPS data  The National Roads 
Institute of Colom-
bia/  transport sta-
tistics

Both descriptive 
and prescriptive.

None The National Roads Institute of 
Colombia uses GPS data to improve 
traffic circulation and strengthen trans-
port statistics.

Mejia et al. (as cited in 
Letouzé et al., 2016, p. 29)/
The Ministry of Finance
in Colombia (as cited in 
Letouzé et al., 2016)

Internet data Google web 
Searches/ Colom-
bia’s Administra-
tive Department for 
National Statistics
(DANE)

Natural language 
processing.

Predictive and 
descriptive ana-
lytics.

   

Based on a methodol-
ogy for short-term fore-
casting of economic 
series developed by 
Hyunyoung and Varian 
(2011). 

Research using Google Trends to now-
cast economic activity. 

Letouzé et al. (2016, p. 30)
Colombian Ministry of 
Labour (as cited in Letouzé 
et al., 2016)

Ministry of Labour Web-scraping

Descriptive ana-
lytics

None Using web-scraping to monitor vacan-
cies in the job market.

Letouzé et al. (2016, p. 30)/
Global Forest Watch (2021)

Satellite Data World Resources 
Institute

Mostly descriptive 
analytics.

   

None Global Forest Watch using Satellite 
Data.

Letouzé et al. (2016)/p. 30 Multiple The World Bank,
Data-Pop Alliance

Multiple Multiple Supporting and scoping possibilities 
for big data use for SDGs with NSOs 
in Latin America.

DNP Colombia (2021) 
Multiple: including 
digital portals/ offi-
cial reports/

Different organ-
isations and pro-
grammes

Mostly descriptive 
and prescriptive.

Multiple None Multiple dashboards that involve data 
analytics projects at DNP Colombia.
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Annex 2. 
Lists of participant experts contacted for interview conducting

Interviewees
Major studies and professional  
experience with data analytics

Position at the time of 
interview

Interviewee 1 Electrical and electronic engineer
5 years experience 
Financial and credit risk sector/ experience in 
design and implementation of predictive and 
control models, data analysis, training and imp-
lementation of machine learning algorithms.

Lead Data Scientist at 
DNP’s Data Science 
Team.

Interviewee 2 Industrial engineer/ MSc in Economics
BDA related projects involving text analytics 
and machine learning for healthcare and public 
finances sectors.

Adviser at the Secto-
rial Direction of DNP 
Colombia.

Interviewee 3 Economist/ MSc Public Policy
6 years 3 of them at DNP Colombia
Financial analysis, public policy design and eva-
luation

Adviser at the Direc-
tion of Public Policy 
Evaluation at DNP 
Colombia.

Interviewee 4 Economist
5 years experience
Data analysis, big data, machine learning and 
econometrics.

Analytics professio-
nal at the Institute of 
Technological Evalua-
tion in Health  Colom-
bia (IETS).

Interviewee 5 Electronic engineer/ Industrial automatisation 
studies
6 years experience in data science
Data analytics, machine learning, computer 
vision and natural language processing (NLP)

Lead Data Scientist at 
DNP’s Data Science 
Team.

Interviewee 6 Economist/ emphasis on statistics and econo-
metrics, SDGs related projects management
6 years experience in data science

Researcher at Center 
for International Stra-
tegic Thought CEPEI 
Colombia.
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Annex 3. 
Model for Semi- structured interview

Operationalisation Interview questions/ Themes

General

Getting to know the participant’s 
professional profile and relevant 
experience with big data analytics 
projects

Please tell me about your major professional experi-
ence related to big data analytics.
How much time have you been working in this 
organisation and in the public sector?

Big data analytics

Recognise basic definitions and 
frame the scope of the topic.

What do you understand by big data analytics? 
How does your organisation work with big data?
At the international level, how do you place Colom-
bia regarding BDA initiatives for the public sector?

What is measured with big data analytics?

Evidence general knowledge in the 
field and understand the expertise 
of the participant.

In your understanding which are the main big data 
sources in Colombia?
What sort of analysis do you conduct with BDA?

BDA application as a contribution to programme evaluation design

Presenting the aim of the research: 
is BDA applicable to assess pub-
lic programmes and SDG achieve-
ment?

Do you consider that data analytics may be useful to 
assess public programmes related to SDG achieve-
ment? 
In your opinion which do you consider are the main 
challenges of using BDA in the context of public 
programme assessment?
Could you mention any examples of BDA applica-
tions to programmes in the public sector?

Decision-making

To what extent is the organisation 
data-driven in the decision making?

Inside the team/organisation, have you experienced 
changes in the process of decision making after the 
adoption of BDA? 

Outcomes

What expectations does the orga-
nisation/team have in connection 
with BDA application for pro-
gramme evaluation?

What kind of prospects and examples could you 
provide for SDG oriented programmes using BDA?
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