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Data Observatories



Introduction

Purpose: These platforms are essential for tracking 
long-term trends, forecasting, and supporting real-
time decision-making in areas like environmental 
monitoring, urban planning, and industrial 
emissions.

Big Data Role: Through Big Data technologies, data 
observatories handle massive datasets in real-time, 
which is vital for accurate carbon and resource 
monitoring.

e.g. the European Space Agency's Climate Change Initiative (CCI) collects 
satellite data to monitor global greenhouse gas (GHG) emissions and 
temperature changes, helping inform climate policies.

A data observatory, like a physical observatory, serves as a monitoring and analysis hub; however, instead 
of observing celestial phenomena, it collects and analyzes large datasets from various sources (e.g., 
sensors, satellites, and IoT devices) to track trends in areas like environmental changes and industrial 
emissions. It aims to provide insights from continuous observation, using digital tools to understand real-
world systems.
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Big Data and Carbon Monitoring

e.g. Google’s Environmental Insights Explorer (EIE) uses Big Data and machine learning to estimate carbon 
emissions for over 100 cities worldwide, helping cities plan for carbon reduction strategies.

Big Data enables continuous and high-resolution tracking of carbon emissions, helping identify 
the carbon footprint of industries, cities, and ecosystems. It plays a crucial role in climate 
change mitigation by pinpointing areas for emission reduction.

Key Elements: IoT devices, smart meters, 
and satellite imagery provide real-time data, 
forming the basis of carbon tracking efforts.

Examples: Predictive analytics based on Big Data can model 
future emissions and identify where efficiency improvements 
can lead to carbon reductions.
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Benefits of Data Observatories

Comprehensive Monitoring: 
Data observatories provide 24/7 
monitoring of emissions, resource 
usage, and energy consumption, 
delivering precise insights into carbon 
hotspots and trends.

Regulatory Compliance: 
Data observatories enable easier 
compliance with national and 
international climate regulations, 
helping companies stay aligned with 
environmental laws.

e.g. NASA’s Carbon Monitoring System (CMS) uses satellite and ground-based data to track global carbon dioxide emissions, assisting nations in 
meeting their climate commitments under the Paris Agreement.

Improved Decision-Making: 
Policymakers and industry leaders 
can use data-driven insights to 
make informed decisions about 
carbon reduction and resource 
optimization.
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Leveraging 4IR technologies & processes:
• Ability to do things that were impossible a few years ago;
• New approaches to solving problems via “new ways of 

doing”;
• Data as the new “oil”;
• AI, machine learning, data analytics making huge strides 

in the past couple of years;

Challenges & Opportunities for Global 
Data Observatories

Challenges: 
High costs of implementation, data integration across different platforms, 
and the complexity of handling large, real-time datasets. Additionally, 
there are technological barriers in ensuring accuracy and accessibility.

Opportunities: 
The adoption of these technologies can improve data accuracy, 
security, and integration. These tools also enable better 
forecasting and more detailed analysis of carbon data.

Scalability: 
With advanced technology, observatories can be scaled for global or regional 
monitoring, enabling precise emissions tracking across industries.8



Data Observatories in South Africa



Examples of Data Observatories in South Africa
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Background – GHG Monitoring in South Africa
South Africa’s GHG monitoring framework includes national reporting requirements under 
NEMAQA, a national GHG inventory, voluntary initiatives like the Carbon Disclosure Project, and 
the carbon tax system. 

National Reporting Requirements
South Africa enforces greenhouse gas (GHG) reporting 
through the National Environmental Management: Air 
Quality Act (NEMAQA), which mandates specific industries 
to monitor and report their GHG emissions. This is part of 
the country’s commitment to environmental sustainability 
and climate change mitigation.

National GHG Inventory 
South Africa compiles and submits a National GHG Inventory 
to the United Nations Framework Convention on Climate 
Change (UNFCCC). This inventory tracks emissions from 
various sectors, such as energy, agriculture, industry, and 
waste, providing a national overview of GHG emissions.

Carbon Tax
Introduced in 2019, South Africa’s carbon tax applies to 
industries exceeding certain GHG thresholds. This tax 
incentivizes companies to reduce their emissions by providing 
a financial cost for their carbon footprint, necessitating 
accurate annual emissions monitoring and reporting.

Voluntary Initiatives 
Companies also participate in voluntary GHG reporting initiatives 
like the Carbon Disclosure Project (CDP), which allows them to 
disclose emissions data, set reduction targets, and benchmark 
their environmental performance against peers.

Industry-Specific Efforts
Certain sectors, like mining and energy, participate in 
industry-led initiatives that encourage sustainable practices 
and GHG monitoring, but gaps remain in industries like the 
foundry sector, which lack dedicated GHG tracking systems.

South African Greenhouse Gas Emissions 
Reporting System (SAGERS)
The South African Weather Service (SAWS) manages 
emissions reporting under the SAGERS platform, helping 
industries comply with carbon tax and national regulations.
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Challenges – GHG Monitoring in South Africa

Addressing these challenges through targeted interventions, such as the development of 
industry-specific GHG inventories, affordable monitoring solutions, and data observatory 
approaches is essential for improving South Africa’s overall emissions tracking and meeting its 
environmental obligations.

Lack of Industry-Specific Inventories
Certain sectors, like the foundry industry, lack dedicated 
GHG inventories, limiting accurate emissions tracking.

Non-Compliance Among SMEs
Many small and medium-sized enterprises (SMEs) face 
technical and financial challenges in GHG reporting, 
resulting in unreported emissions..

Limited Skills and Expertise
There is a shortage of technical knowledge and skills to 
effectively operate and manage emissions monitoring 
technologies.

High Costs of Monitoring Technologies
Continuous Emissions Monitoring Systems (CEMS) are 
expensive, particularly for smaller companies, limiting 
widespread adoption.

Inconsistent Reporting and Data Quality
Reporting requirements vary across sectors, leading to 
inconsistencies in data quality and accuracy.

Lack of Knowledge on Proxy Measurements
Limited understanding of how to apply proxy measurements 
(e.g., energy and fuel usage) as an alternative to costly CEMS.



GHG Data Observatory for the Foundry Sector
Foundries comprise highly energy intensive unit operations. The foundries sector in SA contributes to GHG emissions through both 
direct carbon dioxide (CO2) emissions (scope 1) and indirect (e.g. electricity-related) GHG emissions (scope 2).​

OPPORTUNITY 4: TRUSTED DIGITAL 
INVENTORY
There is currently no GHG emission inventory for the 
South African foundry sector. This means that there is 
a clean slate with no legacy systems to take into 
account. This area is rife for innovation. CSIR / NFTN / 
NCPC well-positioned to provide this service.

OPPORTUNITY 2: KNOWLEDGE FOR 
DECISION-MAKING
Decarbonization is associated with energy efficiency 
and this will guarantee an improvement in the bottom 
line of a steadily declining foundry sector in the face of 
increasing energy prices, cheaper imports and a 
struggling economy. Digital transformation technologies 
and processes can be used to collect trusted data in 
order to support decision-making by stakeholders in 
this sector.

OPPORTUNITY 3: EXPANSION TO OTHER 
SECTORS
Once tested in the foundry sector, the technologies and 
processes can easily expanded to other industry 
sectors.

OPPORTUNITY 1: PROVIDE A 
TOOL FOR CBAM REPORTING FOR 
EXPORTERS
This is currently a huge challenge in the industry. 
Provide an affordable, accessible CBAM service for 
South African manufacturers.
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Objectives – GHG Observatory for Foundry sector

Development of a Foundry GHG Inventory
Create a dedicated GHG inventories, to enable accurate 
emissions tracking.

Support Compliance Among SMEs
Remove the technical and financial challenges regarding 
GHG reporting amongst small and medium-sized 
enterprises (SMEs), resulting full reporting of emissions.

Deskill the process
By building a “plug-and-play” system, with automatic 
emissions reporting, dashboards, etc., it becomes possible to 
deskill the emissions monitoring process. 

Affordable Monitoring Technologies
Foundries still need to have annual once-off audits. However, 
using proxy monitoring approaches and access to other 
information sources, it becomes possible to enable 
continuous monitoring using cheaper sensors.

Consistent Reporting and Data Quality
The system will adjust to reporting requirements that vary 
across sectors. In addition, the use of a blockchain backend 
will enable auditability and trust in the data and data quality.

Use of Proxy Measurements
The system should apply proxy measurements (e.g., energy 
and fuel usage) as an alternative to costly CEMS.





Aim & Future Expansion of the GHG Data Observatory

• Objective 1: Establish a sector-specific GHG emission 
inventory for the foundry industry, filling a critical data 
gap.

• Objective 2: Ensure compliance with international 
carbon regulations, providing standardized emissions 
data that can be used for global trade compliance.

• Objective 3: Promote energy efficiency and emissions 
reduction through the use of real-time data and 
analytics.

• Future Expansion: Expand the observatory to include 
other high-emission sectors in South Africa, 
broadening its impact.
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GHG Data Observatory Proof-of-Concept



Proof-of-Concept Solution
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Pilot at McWade Foundry

• McWade Productions is an aluminium foundry 
that supplies electrical components and 
accessory equipment for the electricity 
transmission and distribution industry.

• 3-month pilot (May – July 2024) of GHG 
Observatory deployed at McWade 

• Automatic data: energy (office and production 
floor electricity consumption) – one 
measurement per hour

• Manual data: gas, petrol, diesel, mileage, 
aluminium, copper, lg2, zinc, die casting 
production & sand-casting production – once at 
month-end
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Data Collection, Analytics and Integrity
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Data Integrity – CSIR Blockchain-as-a-Service 
(BaaS)

• The CSIR BaaS platform is a 
pluggable service that writes data to 
a blockchain platform to prove its 
integrity and provide traceability and 
transparency. 

• It receives foundry data (energy, gas, 
fuel, mileage, aluminum, copper, 
lg2, zinc, die casting production, and 
sand-casting production) from the 
Analytics Service, and provides a 
trust foundation, i.e. proof that the 
data has not been tampered with.
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Data Collection – Hardware Installations (I)

Factory distribution box Energy meter installation22



Data Collection – Hardware Installations (II)

Energy meter installation in 
office block distribution box

Raspberry Pi installation

Raspberry Pi
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Data Collection – Software (I)

Node-RED dashboard for manual entry of usage data
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Data Analytics - Architecture

• The analytics system consists of five interacting 
components

• API Server - receives data in JSON format 
from the IOT System.

• User interface (UI) server - serves a 
browser accessible GUI to the user.

• Compute server - carries out more 
complex calculations and analysis.

• Database - persists IOT data.
• Data store - stores supplementary 

multimedia.

• All servers, managed databases, and 
datastores are hosted on cloud-based 
infrastructure.
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Data Analytics - GUIs

User authentication

Company projects

Project dashboard26



Data Analytics - Reporting
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CBAM Report



Final Remarks



The Critical Need for a GHG Data Observatory

Ensure Global Competitiveness
To remain competitive in global markets, especially with the EU’s 
Carbon Border Adjustment Mechanism (CBAM), the GHG Data 
Observatory is essential for providing verified emissions data, 
preventing costly export tariffs, and ensuring continued access to 
international markets.

Take Control of Emissions
The foundry sector and other high-emission industries must take 
proactive steps to accurately track and manage GHG emissions. 
The observatory provides the tools to identify emission hotspots 
and drive decarbonization efforts.

Empower SMEs with Cost-Effective Solutions
By adopting proxy measurements and affordable monitoring 
technologies, the observatory offers a solution that allows smaller 
players to meet compliance standards without the high costs of 
traditional CEMS.

Support a Sustainable Future
By implementing the GHG Data Observatory, we can build a more 
sustainable and resilient industrial sector, supporting energy 
efficiency, environmental stewardship, and long-term economic 
viability.30



Thank you
Questions?

The time to establish the GHG Data Observatory is NOW—ensure regulatory 
compliance, promote sustainability, and secure the future of South Africa’s 

industries in the global economy.


	Slide Number 1
	Slide Number 2
	Data Observatories
	  Introduction
	  Big Data and Carbon Monitoring
	Slide Number 6
	  Benefits of Data Observatories
	Challenges & Opportunities for Global Data Observatories
	Data Observatories in South Africa
	  Examples of Data Observatories in South Africa
	Background – GHG Monitoring in South Africa
	Challenges – GHG Monitoring in South Africa
	  GHG Data Observatory for the Foundry Sector
	Objectives – GHG Observatory for Foundry sector
	  Key components
	Aim & Future Expansion of the GHG Data Observatory
	GHG Data Observatory Proof-of-Concept
	Proof-of-Concept Solution
	Pilot at McWade Foundry
	Data Collection, Analytics and Integrity
	Data Integrity – CSIR Blockchain-as-a-Service (BaaS)
	Data Collection – Hardware Installations (I)
	Data Collection – Hardware Installations (II)
	Data Collection – Software (I)
	Data Analytics - Architecture
	Data Analytics - GUIs
	Data Analytics - Reporting
	CBAM Report
	Final Remarks
	  The Critical Need for a GHG Data Observatory
	Thank you��Questions?

