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Abstract: Sustainable development involves meeting the needs of the current 
generation without affecting the possibility of future generations to meet their 
own needs. This implies the correlation of the immediate objectives with the 
long-term ones at local and global level, considering the economic and 
environmental aspects in close interdependence.  Released around 2010, Big 
Data is a generic term that refers those data sets whose features make it 
impossible to process with traditional database tools. Beyond the significant 
dimensions, Big Data is defined by the so-called set of Big Data Vs: volume, 
variety, velocity, veracity, volatility and, not least by the value that their analysis 
adds to the decision-making process. Starting with 2013, the United Nations 
through the Global Pulse initiative has defined a new concept - Big Data for 
Development. It aims to find those data sources whose analysis provides 
valuable information for ensuring the well-being and development of the society. 
In 2015, the United Nations launched a new agenda that supports 17 sustainable 
development goals, whose achievement involves integrated actions that will 
solve social, economic and environmental problems in a way that will reduce 
disparities. As we are in the middle of the digital revolution, the following 
question is inevitable: to what extent and in what way can the data collected and 
analyzed using the latest technologies help to implement policies that will lead to 
these objectives? This paper aims to provide a qualitative analysis of how Big 
Data analytics can influence decisions and catalyze the implementation of 
policies that will result in achieving sustainable development goals. 

1. Sustainable development – Concept, goals and European Union

implemantation 

1.1. The concept of sustainable development and its goals 

The last half century we have witnessed an explosive development in all 
life areas. The accelerated evolution of the worldwide economies and the 
increase of the globally birth rate have as effect, among other things, the 
awareness that planetary resources are limited and there is the possibility of 
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their breakdown, which would lead to a catastrophe. The deepening of social 
disparities and the degradation of the environment in all its components have 
also raised a lot of concerns. Starting from this reality, nowadays the phrase 
"sustainable development" is very frequently used.  In the vision of the World 
Commission on Environment and Development this is defined as "the 
development that aims to satisfy the needs of the present generations, without 
compromising the possibility of future generations to meet their own needs".  
This involves finding the development paths that ensure a balanced and 
integrated approach of the social, economic and environmental problems, 
because they are considered as inseparable components of evolution.  Also, the 
immediate objectives should be incorporated in the medium and long terms 
ones, and the actions at the local level should be harmonized with those at the 
global level.  

Considering planetary realities, in Brundtland Commission Report written 
in 1987 and known as "Our Common Future" (Brundtland Report, 1987), three 
vectors of sustainable development were established, namely: social equity, 
economic growth and environment (Strategia Națională pentru Dezvoltarea 
Durabilă a României - 2030). 

All these directions were considered by the United Nations which, on 
September 25th, 2015 adopted the Agenda 2030 for Sustainable Development. 
This establishes 17 general sustainable development goals, monitored through 
169 specific themes, measured based on about 230 targets (Agenda for 
Sustainable Development, 2015). 

Depending on the measurement methodology, standards and the 
availability of data needed for measurement or monitoring, they are divided into 
three categories. In categories 1 and 2 are those targets whose indicators are 
clearly conceptualized and for which the methodologies and standards are well 
established. The difference between the two categories is that for the targets in 
the first category the data are regularly produced by the countries, while for the 
second one these data are not regularly produced. The third category refers to 
those targets for which neither methodologies nor standards have yet been 
established (The Classification for Global SDG Indicators). Table 1 presents the 
Agenda 2030 for Sustainable Development goals (SDG), along with several 
measurable targets associated with each of them. 
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TABLE 1 General goals (SDG) and some specific themes in Agenda 2030 for 
Sustainable Development 

 
Nr. 

Crt. 

General goal Specific themes 

1 No Poverty - socio-economic status and wellbeing assessment 
- poverty mapping 
- disaster response 

2 Zero Hunger - food expenditures tracking 
- drought monitoring 
- early evaluation of crop yield 
- price indexing 

3 Good Health and Well-Being - diseases propagation   
4 Quality Education - the illiteracy prediction 

- school dropout prediction 
5 Gender Equality - gender prediction 
6 Clean Water and Sanitation - changes in water-related ecosystems  
7 Affordable and Clean Energy - access to electricity 

- electricity consumption 
8 Decent Work and Economic 

Growth 
- GDP level 
- unemployment rate 
- the scale of tourism 

9 Industry, Innovation and 
Infrastructure 

- investments in research and development 
- monitoring of greenhouse gas emissions 
- transport planning 

10 Reduced Inequality - assessment of socio-economic status and 
wellbeing 

11 Sustainable Cities and 
Communities 

- assessing urban poverty 
- mapping poverty 
- transport planning 
- land use 
- disaster response 

12 Responsible Consumption 
and Production 

- production estimation 
- consumption prediction 

13 Climate Action  - changes in water-related ecosystem 
- drought monitoring 
- disaster response 

14 Life Below Water - identification of illegal fishing 
- identification of the penetration of the vessels in 
the protected spaces 

15 Life on Land - identification of deforestation 
- combating desertification 
- protection of rare species 
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16 Peace, Justice and Strong 
Institutions 

- prediction of criminal phenomena 
- citizens' perception of violence 
- tracking the efficiency of justice systems 

17 Partnerships for the Goals 
Achievement 

- trade relations between advanced and 
developing countries 
- supporting developing countries to consolidate 
resources 
- setting up governmental, non-governmental, 
non-profit or civil society organizations to 
support sustainable development. 

 

1.2. The stage of implementation of the sustainable development 

objectives in the European Union 
Currently, Europe is one of the most suitable living areas on the planet. At 

global level, according to (Dezvoltarea durabilă în Uniunea Europeană, 2018), 
seven of the EU-27 member states are ranked among the top 10 in the global 
sustainable development goals hierarchy and all Member States are in the top 50 
of the 156 countries evaluated. However, it is clear that the EU must continue to  
 

 
Fig. 1 Trends of SDG implementation at European Union level 

 
work in all directions for sustainable development, because, according to the 
same document, there are goals for which progress has been made, but at the 
same time there are goals for which there has been a move away of the 
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proposed targets. Fig. 1 shows the trends concerning the implementation of 
sustainable development goals at the EU level. 
 

2. Big data - concept and characteristics 

 

Big Data is a relatively new and constantly evolving concept, and refers to 
those datasets, whose characteristics exceed the storage and processing 
possibilities of traditional database systems. Moreover, Big Data implies the 
existence of some features, known as the "Big Data Vs". The most known are 
data volume, variety and velocity (Danubianu, Barila, 2014). 

Although the word "Big" may suggest as the main attribute of the Big Data 
concept, a large volume, the size of the data must be evaluated by reference to 
the context, because there is no minimum imposed limit for a dataset to be 
included in this category. It is known that some organizations work with 
gigabytes or terabytes of data, while others, such as social media organizations, 
collect and manipulate petabytes or exabytes of data. But in both cases, there 
may be requirements for complex data processing and analysis that are specific 
to Big Data applications. The critical attribute for Big Data is the variety, 
generated by data joining from different sources with different formats. 
Combining this data for further analysis is a big challenge. The velocity is 
related to the speed with which data is generated and collected, as well as the 
speed with which they are processed and analyzed, and the resulting 
information is delivered to the stakeholders. There are organizations for which 
obtaining real-time information is essential, and a delay of a few seconds can 
make the difference between a good decision and a bad one. There are other 
organizations for which the analysis must be done with great precision, without 
strong restrictions on response times. Therefore, it must be considered that for 
each case, the correct information must be provided at the right time 
(Danubianu, Barila, 2014).  

Starting from these three Vs and based on the information we can obtain 
through a correct Big Data analysis, another V- value can be added. It is 
obvious that these datasets hide valuable information that can be revealed 
through specific analysis. Big Data analysis allows an organization to better 
understand the relationship between its evolution and events in the environment. 
This can lead to better decisions and a stronger competitive position 
(Danubianu, Barila, 2014). 

Big Data analysis is a complex process that consists of several phases: data 
acquisition and capture, data cleaning, data integration and aggregation, as 
stages of preparing a dataset for extracting information, modeling and finally 
results visualization. In addition, Big Data analytics refer strategies aimed to 
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target the discovery of models and associations that would otherwise be 
invisible. These allow organizations to leverage their data and to use it to 
identify new opportunities by providing valuable information to users. 

Big Data analytics can take many forms: 
 - descriptive analytics - combine raw data from multiple sources to 

consolidate information about the past without explaining the reason for the 
occurrence of different events or phenomena; 

- diagnostic analytics - explain, based on historical data the reason or 
context in which the different events take place, finding dependencies and 
identifying patterns; 

- prescriptive analytics - focus on the models that seek to solve specific 
problems and indicate the actions that should be performed. The results are 
reflected in rules and recommendations for the future; 

- predictive analytics - starting from the descriptive and diagnostic analyzes 
show what can happen. Their purpose is to detect trends, groups and exceptions 
and to predict future behaviors. They are valuable tools for forecasting 
(Paraschiv, Danubianu, 2019). 

The four types of analytics must be combined for a complete view on a 
topic. Essential tools for data analysis are visualization, statistics, detection of 
associations, and machine learning methods such as classification and 
clustering. 

 

3. Big data and sustainable development 

 

3.1. Big Data for Development (BD4D) 

Undoubtedly, we live in a complex, hyper-connected and volatile world, 
where we frequently face vulnerabilities and risks, and the watchword has 
become - agility. In this context Big Data analyzes can ensure agile and 
sustainable development policies. 

In 2012, the Global Pulse Group (Big Data for Development, 2012), a 
United Nations initiative that functions as a hub for applying data science 
innovations to global development and solving humanitarian challenges, 
proposes a distinct dimension for Big Data, namely: Big Data for Development 
(BD4D). 

The Big Data for Development concept aims to identify those sources 
whose analysis provides valuable information for ensuring the well-being and 
development of the society and which are relevant to the policies and planning 
of the development programs. This is distinguished from the traditional idea of  
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Table 2. Big Data sources and applications for sustainable development 
 

Target theme Big Data sources Applications supporting sustainable 

development 

1. No Poverty 

- socio-economic 
status and wellbeing 

assessment 
- poverty mapping 
- disaster response 

- mobile phone 
data 

- satellites data 

- the mobile services expenses pattern is 
an indicator of the standard of living; 

- the analysis of telephone calls records 
details allows the identification of 

people mobility after disasters; 
- the analysis of satellites data leads to 

poverty mapping; 

2. Zero Hunger 

- expenditures on food 
tracking; 

- food prices 
monitoring; 

- drought monitoring 
and early  crop yield 

assessment; 

- online prices; 
- mobile phone 

data; 
- satellites data 

- various surveys 
data; 

- social media data; 

- the analysis of the mobile phone 
activity, airtime credit and several food 

items purchase reveal a strong 
correlation; 

-tracking the food-related posts on social 
media could reveal, in an early stage, 

food inflation; 
- the drought detection and 

quantification is possible by analyzing 
data provided by meteorological 

satellites; 
- satellites data allow to monitor 

topographical changes and to estimate 
crop yields; 

3. Good Health and Wellbeing 

- diseases propagation 
(in order to ending or 
limit epidemics and 

communicable 
diseases); 

- reduction of deaths 
and injuries caused by 
road traffic accidents; 

- mobile phone 
data; 

- social media data; 
- medical records; 

- search engine 
query data; 

- sensor data; 
- satellites data; 

-analyzing of mobile phone user’s 
mobility and mining the social media 

contents allow to predict diseases 
propagation; 

- supplementary using the medical 
records and search engine query data it 

is possible to establish the seasonal 
trends of diseases; 

- data provided by sensors, especially 
from various wearables, allow to 

monitor the individuals and collective 
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health; 
- models build from historical data 

related to weather, geotagged crash data 
and data about different events could 

identify the dangerous areas; 

4. Quality Education 

- the illiteracy 
prediction 

- school dropout 
prediction; 

- trends in education; 

- mobile phone 
data; 

- social media data; 
-structured and 

unstructured data 
from surveys or 

educational 
databases; 

- the analysis of mobile phones records 
allows to obtain indicators reflecting the 

socioeconomic level, that is strong 
related with education quality; 

-by mining social media content in 
various areas it is possible to find 

predictors of illiteracy; 
- data collected from learning 

management systems or from massive 
open online courses allow to build 

models of engagement or effectiveness 
of learning; 

5. Gender equality 

- gender inequality 
reduction; 

- empower women and 
girls; 

- gender prediction; 

- social media data; 
- mobile phone 

data; 
- medical records; 

-jobs requests 
records; 

- mobile phones 
calls records 

- models built on mobile phone data 
could predict the user’s gender; 

6. Clean Water and Sanitation 

- detecting changes in 
water-related 
ecosystems; 

- tracking  the water 
quality; 

- satellites data; 
- sensor networks 

data; 
- smart metering; 

- based on satellite data analysis it is 
possible to detect the dynamic of water 

surfaces and to predict their future 
evolution; 

- water quality can be assessed starting 
from data collected from various sensor 

networks; 

7. Affordable and Clean Energy 

- access to electricity 
- electricity 

- satellites data; 
- smart metering 

- analyzing data collected from 
generators and transformers, obtained by 
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consumption smart metering, combined with data 
provided by satellites it is possible to 

estimate the size of population without 
access to electricity, or to estimate the 

trends in energy usage 

8. Decent work and Economic Growth 

- GDP level 
- unemployment rate 
- the scale of tourism 

 

- mobile phones 
data; 

-search engine 
query data; 

- postal data; 
-satellites data; 

-web scraped data; 

- daily data collected from online 
retailers allows to build a price model 

that can contribute to monitor the 
economic growth; 

- the nighttime luminosity detected from 
satellite data is an indicator for the 

economic development; 
- mining the social media content 
combined with other data types 

concerning the economic growth 
generate models to predict the 

unemployment rate; 
- data from call activities on roaming 

may be used as a basis for scale of 
tourism assessing; 

9. Industry, Innovation and Infrastructure 

- investments in 
research and 
development 

- monitoring of 
greenhouse gas 

emissions 
- transport planning 

- mobile phone 
data; 

- satellites data; 
- sensor data; 

- data from mobile phone calls, Google 
traffic or satellite data allow to build 

traffic models that can be used to predict 
future changes in traffic; 

 

10. Reduced Inequalities 

- assessment of socio-
economic status and 

wellbeing 

- mobile phone 
data; 

- social networks 
data; 

- the mobile services expenses pattern is 
an indicator of the standard of living; 

11. Sustainable Cities and Communities 

- assessing urban 
poverty 

- mapping poverty 

- mobile phones 
data; 

-satellites data; 

- poverty can be related to energy 
consumption, so, many data types 

provided by satellites can be used to 
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- transport planning 
- land use 

- disaster response 

-search engine 
query data; 

map the poverty; 
- the analysis of telephone calls records 

details allows the identification of 
people mobility after disasters; 

 

12. Responsible Consumption and Production 

- production 
estimation 

- consumption 
prediction and 

reducing food waste 

- mobile phones 
data; 

-satellites data; 
-search engine 

query data; 
- smart metering 

- tracking the food-related posts on 
social media could reveal, in an early 

stage, food inflation; 
- satellites data allow to monitor 

topographical changes and to estimate 
crop yields; 

13. Climate Action 

- changes in water-
related ecosystem; 

- drought monitoring; 
- disaster response; 

- mobile phone 
data; 

- satellite data; 
- sensor networks 

data; 

- based on satellite data analysis it is 
possible to detect the dynamic of water 

surfaces and to predict their future 
evolution; 

- the drought detection and 
quantification is possible by analyzing 

data provided by meteorological 
satellites; 

- the analysis of telephone calls records 
details allows the identification of 

people mobility after disasters; 

14. Life Below Water 

- identification of 
illegal fishing 

- identification of the 
penetration of the 

vessels in the 
protected spaces 

- satellite data; 
 

- data from satellites can help to monitor 
water pollution levels; 

15. Life on Land 

- identification of 
deforestation 
- combating 

desertification 
- protection of rare 

species 

- satellite data; 
- sensors data; 
-search engine 

query data; 
 
 

- combining data from satellites with 
meteorological data and data collected in 

various databases it is possible to map 
the forests and to track and predict the 

deforestation; 
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16. Peace, Justice and Strong Institutions 

- prediction of 
criminal phenomena 
- citizens' perception 

of violence 
- tracking the 

efficiency of justice 
systems 

- mobile phone 
data; 

- social media data; 

- social media data can help to build 
crime prediction models trough the 

linguistic  analysis combined with topic 
modelling; 

-social media data is a source for 
sentiment analysis concerning the 

efficiency of justice systems; 

 
Big Data by the data sources, the modes of analysis and the purpose of 

using the obtained results. 
Specifically, according to the Global Pulse initiative, the corresponding Big 

Data sources for development have several common features, namely: the data 
are generated digitally and can be easily manipulated by the computing systems, 
they are produced in daily activities or through the interaction with digital 
services, they are collected automatically, they allow temporal or geographical 
tracking and are analyzed continuously and in real time (Big Data for 
Development, 2013). Table 2 presents a summary of the relationships between 
Big Data sources and their applications that are useful for achieving the 
sustainable development goals.  

Through proper exploration and analysis, Big Data allows for a better 
understanding of human behavior and provides decision makers with support 
for healthy global development. Experts believe that the information obtained 
from Big Data analyzes is useful: 

- to respond quickly to the needs of the population as a result of early 
warnings  

triggered by detecting anomalies that may indicate various types of crises; 
- to raise in real-time the awareness concerning potential issues and to 

develop targeted programs and policies for solving them; 
- to obtain real-time feedback about the impact generated by the 

implemented programs and policies in order to make the necessary adjustments. 
The core of these analyzes consists of algorithms that detect patterns in 

data, trends and correlations for various periods of time and can generate 
valuable information by linking data from different sources. 
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3.2. Big Data for Development projects – some worldwide 

examples 

 
Last years, a lot of studies have been carried out and numerous projects 

aiming to assess the effectiveness of Big Data analyzes for development have 
been implemented. For example, in Frias-Martinez & Virseda (2012) and Frias-
Martinez, Virseda-Jerez & Frias-Martinez, E. (2012), Frias-Martinez et. al. 
studied the relationship between socio-economic status, physical mobility and 
data regarding the use of mobile phones. 

In Berhan, Tadesse, Atnafu & Hill (2011), Berhan et. al. analyzed data 
collected from satellites to monitor drought conditions and the extent of this 
phenomenon, and in Kogan, Adamenko & Kulbida (2011), Kogen et. al. used 
data from satellites to develop vegetation health indices for early assessment of 
crop yield. 

Top companies such as Nike, Ikea or Hitachi have developed big data 
systems to understand the impact of their activities along the value chain in 
which they operate Big data and open data as sustainability tools (2014). In 
2014 Cisco signed a partnership agreement with three local administrations in 
Denmark, with the objective of developing tomorrow's digital infrastructure - 
Internet of Everything. This agreement includes technical solutions aiming to 
improve the services for citizens. In July 2014, the city of Beijing signed a 10-
year agreement with IBM - Green Horizon- which uses big data-based tools to 
solve the city's smog problem. Also in 2014 Google announced its intention to 
use Skybox satellites to update and increase the accuracy of Google Maps. This 
makes possible to estimate the dynamics of natural resource reserves almost in 
real time. 

More recently, in 2016, Jean et al. (Jean, Burke, Xie, Davis, Lobell & 
Ermon (2016), applied new achievements in the field of machine learning to 
measure regional poverty in Africa starting from the analysis of day and night 
images taken from satellites. 

 
3.3.  Big Data for Development in Romania 

 

Romania adopted its first sustainable development strategy in 1999. This 
strategy aims to improve progressively and maintain the well-being of the 
population in correlation with the need for the rational use of natural resources 
and the ecosystems conservation. With the accession to the European Union, in 
2007, the national priorities were adjusted through the National Sustainable 
Development Strategy. As a member of the United Nations and European 
Union, Romania joined the Agenda 2030 and established the national 
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framework for the implementation of the 17 sustainable development goals 
Strategia Națională pentru Dezvoltarea Durabilă a României 2030). 

The National Strategy on Digital Agenda for Romania 2020 (2015) 
highlights the role of information and communications technology (ITC) in 
supporting the development of the economy and society, and according to the 
National Strategy for Research and Innovation 2014-2020 (2014) one of the 
essential dimensions of modern IT solutions is data. 

As a result, many companies intend to develop Big Data projects in 
Romania, aiming to support essential processes for sustainable development, 
such as developing smart cities, increasing productivity, improving resource 
consumption or developing quality education. There are identified and partially 
developed systems that will be sources for Big Data for development, but the 
need for a specific infrastructure for Big Data analysis and the lack of adequate 
investments is still a brake on the implementation of major projects. 

 
 

Conclusion: 

 
Big Data allows the analysis of large, variate and dynamic data sets helping 

to make informed strategic decisions. Big Data for Development refers to 
transforming complex data into actionable information, with the purpose of 
supporting sustainable development. 

Despite the many challenges that Big Data for Development must face (e.g. 
privacy issues, access, infrastructure), understanding and using the models from 
analyzing data that human communities produce can be considered true 
catalysts for sustainable development. 
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