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1. WHAT IS BIG DATA?

Big data are data sources that can be – generally – described as: “high 
volume, velocity and variety of data that demand cost-effective, innovative 
forms of processing for enhanced insight and decision making.”
Gartner

• The term Big Data refers in general to data generated by business transactions, social 
media, phone logs, communication devices, web scraping, sensors etc. 

• Big data is often largely unstructured, meaning that it has no pre-defined data model 
and/or does not fit well into conventional relational databases

• Can involve terabytes, petabytes and even exabytes of data created and collected 
over time.
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The term Big Data refers in general to data generated by business transactions, social media, phone logs, communication devices, web scraping, sensors etc. Big Data has attracted considerable and increasing interest from NSOs regarding the potential to complement traditional statistics. This is particularly important in the context of the need to measure and monitor progress towards the Sustainable Development Goals (SDGs) and other targets.Big Data has the potential to supplement, complement or partially replace, existing statistical sources such as surveys, or provide complementary statistical information but from other perspectives. It could also improve estimates or generate completely new statistical information in a given statistical domain or across domains.Big Data is widely used in the commercial sector for business analytics, but there is less evidence of its use thus far in the world of official statistics. Despite the high expectations for using Big Data, the reality is that while the technology needed to process these huge data sets is available and maturing,



2. TYPES OF BIG DATA?

1. Transactional data is generated from all the daily transactions that take place both 
online and offline. Invoices, payment orders, storage records, delivery receipts.

2. Sensors/meters and activity records from electronic devices: the quality of this 
kind of source depends mostly on the sensor's capacity to take accurate 
measurements in the way it is expected. Machine data is defined as information 
generated by industrial equipment, sensors installed in machinery, and even web logs 
that track user behaviour. 

3. Social interactions: this covers data produced by human interactions through a 
network. The most common is the data produced in social networks. 

4. Citizen-generated data (CGD) is data produced by non-state actors under the active 
consent and participation of citizens to primarily monitor, demand or drive change on 
issues that affect them directly. 

UNECE classification of Big Data sources:
https://statswiki.unece.org/display/bigdata/Classification+of+Types+of+Big+Data

https://statswiki.unece.org/display/bigdata/Classification+of+Types+of+Big+Data


3. WHY USE BIG DATA?

• Big Data has attracted much from NSOs regarding  the 
potential to complement traditional statistics. 

• This is particularly important in the  context of the need to 
measure and monitor progress towards SDGs.

• Big Data has the potential to supplement, complement or 
partially replace, existing statistical sources. 

• It could also improve estimates or generate completely new 
statistical information in a given statistical domain or across 
domains.

“What does Big Data mean for official statistics?”
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8.5.1 Types of Big DataThere are several categories of Big Data.Structured data: all the data received from sensors, weblogs and financial systems are classified under machine-generated data. These include medical devices, GPS data, data of usage statistics captured by servers and applications and the huge amount of data that usually move through trading platforms, to name a few. Human-generated structured data mainly includes all human input data into a computer, such as his name and other personal details. When a person clicks a link on the internet, or even makes a move in a game, data is created.b) Unstructured data: while structured data resides in the traditional row-column databases, unstructured data is the opposite- they have no clear format in storage. The rest of the data created, about 80% of the total, account for unstructured Big Data. Until recently, there was not much to do to it except storing it or analysing it manually. Unstructured data is also classified based on its source, into machine-generated or human-generated. Machine-generated data accounts for all the satellite images, the scientific data from various experiments and radar data captured by various facets of technology. Human-generated unstructured data includes social media data, mobile data and website content. This means that the pictures we upload to Facebook or Instagram the videos we watch on YouTube and even the text messages we send contribute to the mass of unstructured data.c) Semi-structured data: information that is not in the traditional database format as structured data but contains some organizational properties that make it easier to process is included in semi-structured data. For example, NoSQL documents are considered semi-structured since they contain keywords that can be used to process the document easily.Semi-structured data: information that is not in the traditional database format as structured data but contains some organizational properties that make it easier to process is included in semi-structured data. For example, NoSQL documents are considered semi-structured since they contain keywords that can be used to process the document easily.
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4. CHALLENGES USING BIG DATA

• Big Data is widely used in the commercial sector for business 
analytics

• There  is less evidence of its use thus far in the world of official 
statistics….

• The technology needed to process these huge data sets is 
available and maturing, the biggest obstacle for an NSO is 
often to gain access to the data. 

• Private sector may take advantage of the Big data era and 
produce more and more statistics that beat official statistics on 
timeliness and relevance
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4. CHALLENGES USING BIG DATA

• Private companies know the value of data and don’t want to 
give it away…

• Legal constraints concerning privacy and confidentiality of client 
information;

• The costs of setting up the necessary infrastructure and training 
staff for a non-core business-related activity.
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4. CHALLENGES IN USING BIG DATA

Data privacy - SOs need to ensure that data sources and indicators used are 
obtained without violating privacy or confidentiality regimes.
Costs - NSOs must also invest in security layers and adapt traditional 
information technology techniques such as cryptography, anonymisation, and 
user access control to Big Data characteristics. 
Data quality: 
• Big Data is often largely unstructured. 
• Diverse structures coming from diverse sources in various formats such as 

logs, call-centres, web scrapes and social media. 
• Data formats will differ, and matching them can be problematic. 
Unreliable data: 
• not always created using rigorous validation methods which can adversely 

affect quality. 
• Can be inaccurate, contain wrong information, contain duplications and other 

contradictions.
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Data privacy: with Big Data, the biggest risk concerns data privacy. Enterprises worldwide make use of sensitive data, personal customer information and strategic documents. A security incident can not only affect critical data and bring a downward reputational effect; it can also lead to legal actions and financial penalties. Taking measures for data privacy is vital - as recent high-profile cases have shown, if not sufficiently protected this information can be used to profile individuals and be passed on to third parties leading to loss of consumers’ trust. Thus, NSOs need to ensure that data sources and indicators used are obtained without violating privacy or confidentiality regimes.b) Costs: NSOs must also invest in security layers and adapt traditional information technology techniques such as cryptography, anonymisation, and user access control to Big Data characteristics. Even though that the access to data for NSO should ideally be free of charge as with access to administrative data, it may be necessary to pay the one-off cost of preparing the data transfer system such as an API.c) Data quality: Big Data is often largely unstructured, meaning that such data sources have no pre-defined data model and does not fit well into conventional relational databases. Diverse structures also cause data integration problems as the data needed for analysis



4. CHALLENGES USING BIG DATA

Methods: 
• using Big Data requires new methods and techniques. 
Data impermanence: 
• an NSO cannot guarantee that a data source will be reliable as it has 
no control over or relationship with the data owner as with traditional data 
sources. 
• Formats can change at any time without warning that can render data 
capture and subsequent processes that have been put in place by the 
NSO unworkable. 
• Data sources can even disappear completely if the business rules 
generating the data are changed.
Data gaps: 
• SDGs have a fundamental commitment to leave no-one behind. 
• Vulnerable populations may not be covered by Big Data if using 
sources such as mobile phones are not available to the poorest and most 
marginalised groups of society.
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comes from diverse sources in various formats such as logs, call-centres, web scrapes and social media. Data formats will differ, and matching them can be problematic. Unreliable data: Big Data is not always created using rigorous validation methods which can adversely affect quality. Not only can it be inaccurate and contain wrong information but can also contain duplications and other contradictions.d) Methods: using Big Data may require new methods and techniques. For instance, new modelling techniques may be called for, especially if Big Data is used for producing early indicators or even nowcasting. Artificial Intelligence and deep learning techniques may be used for processing unstructured text messages or satellite images.e) Data impermanence: an NSO cannot guarantee that a data source will be reliable as it has no control over or relationship with the data owner as with traditional data sources. Formats can change at any time without warning that can render data capture and subsequent processes that have been put in place by the NSO unworkable. Data sources can even disappear completely if the business rules generating the data are changed.f) Data gaps: the SDGs have a fundamental commitment to leave no-one behind. Vulnerable populations may not be covered by Big Data if using sources such as mobile phones are not available to the poorest and most marginalised groups of society.



5. IMPLICATIONS FOR AN NSO

• Collaboration of NSOs with private data source owners. 
• Statisticians are needed with a different mind-set and new 

skills. 
• NSOs need to develop the necessary internal analytical 

capability through specialised training.
• NSO as brokers of Big Data?
• NSO to provide “Quality Stamp” ?
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12.5.3.4 “New” skills and competencies: Accessing and use of Big DataAccessing and using Big Data is an area where NSOs have developed new skill sets and competencies in recent years. A discussion on what this entails in terms of training and development of NSO staff can be found in New data sources for official statistics – access, use and new skills, UNECE (2019).A multifaceted transformation of national statistical systems is needed to meet the new data innovation challenges and to reap benefits from using Big Data. Existing capacity building programmes should be broadened and possibly be focused on transforming the technology architecture and the workforce, exploiting more Big Data sources and redirecting products and services. The transformation of the technology architecture should facilitate the shift from physical information technology equipment on-site towards introducing a cloud-computing environment along with the adoption of common services and application architecture for data collection, registers, metadata and data management, analysis and dissemination.



6. EXAMPLES

https://statswiki.unece.org/display/BDI/UNECE+Big+Data+Inventory+Home
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6. EXAMPLES

https://thedataeconomylab.com/explorer/big-data-project-inventory/

https://thedataeconomylab.com/explorer/big-data-project-inventory/


6. EXAMPLES

https://marketplace.officialstatistics.org/catalogsearch/result/?q=big+data

https://marketplace.officialstatistics.org/catalogsearch/result/?q=big+data
https://marketplace.officialstatistics.org/catalogsearch/result/?q=big+data


7. OTHER ALTERNATIVE DATA SOURCES

“Synthetic data generated from computer simulations or algorithms provides an inexpensive 
alternative to real-world data that’s increasingly used to create accurate AI models.”
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https://pages.nist.gov/HLG-MOS_Synthetic_Data_Test_Drive/


8. RESOURCES
• UN Big Data inventory:  

https://statswiki.unece.org/display/BDI/UNECE+Big+Data+Inventory+Home
• GWG Big Data project inventory: 

https://thedataeconomylab.com/explorer/big-data-project-inventory/
• Big data in official statistics, CBS (2020); https://www.cbs.nl/en-

gb/background/2020/04/big-data-in-official-statistics
• Recommendations for access to data from private organizations for official 

statistics, Global Working Group on Big Data for Official Statistics (2016); 
https://unstats.un.org/unsd/bigdata/conferences/2016/gwg/Item%202%20(i)
%20a%20-
%20Recommendations%20for%20access%20to%20data%20from%20priv
ate%20organizations%20for%20official%20statistics%20Draft%2014%20Ju
ly%202016.pdf

• UN Global Working Group on Big Data. 
https://unstats.un.org/bigdata/index.cshtml

• Synthetic Data for Official Statistics: A Starter Guide 
https://github.com/usnistgov/HLG-
MOS_Synthetic_Data_Test_Drive/raw/nist-
pages/guide/Synthetic%20Data%20for%20NSOs%20A%20starter%20guid
e.pdf
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Thank you for your attention….

Q&A


	�
	CONTENTS
	1. What is Big Data?
	2. Types of Big Data?
	3. Why use Big Data?
	4. Challenges using Big Data
	4. Challenges Using Big Data
	4. Challenges in using Big Data
	4. Challenges using Big Data
	5. Implications for an NSO
	6. Examples
	6. Examples
	6. Examples
	7. Other alternative data sources
	8. Resources
	Slide Number 16

