Proving Green: Ensuring Genuine Sustainability for EFB

In the competitive realm of renewable energy, claims of “green” credentials are under constant
scrutiny. A European biomass power plant, which relied on empty fruit bunches (EFB) as its primary
fuel source, found its sustainability claims challenged by environmental non-governmental
organizations (ENGOs). Although the power plant was receiving credits for producing green energy,
ENGOs argued that the underlying supply chain was flawed—alleging that the palm oil plantations
in Malaysia, from which the EFB were sourced, were being developed outside of environmentally
sanctioned zones. This disconnect raised serious concerns about the true sustainability of the
biomass fuel and, consequently, the legitimacy of the green energy credits.

Under intense ENGO pressure and facing mounting regulatory scrutiny, the power plant’s
management sought an indisputable solution to validate the provenance of the EFB supply chain.
They required a comprehensive, technology-driven system that could trace every consignment of
EFB back to palm oil plantations that strictly adhered to the allowed environmental zones, thereby
restoring confidence in their green energy claims.

Wintermarch Group was engaged to design and implement a state-of-the-art digital tracking and
verification system that spanned the entire EFB supply chain—from the palm oil mills in Malaysia to
the biomass power plant in Europe. Our solution began with an extensive mapping of the supply
chain, focusing on critical geographic and operational touchpoints. High-resolution satellite
imagery from platforms such as Sentinel and Landsat was integrated into our Geographic
Information System (GIS). Custom Python algorithms analyzed these images to delineate allowed
zones as defined by local environmental regulations in Malaysia, and to detect any signs of
unauthorized palm oil cultivation outside these designated areas. The resulting geospatial datasets
were securely stored in Amazon S3, where AWS Lambda functions continuously processed
updated imagery and maintained dynamic geofences. Should any discrepancies emerge—such as
indicators of plantation development beyond the permitted boundaries—the system would trigger
immediate alerts, allowing for swift intervention.

Complementing the remote sensing capabilities, a network of ruggedized GPS transponders was
deployed on all vehicles transporting EFB from the Malaysian palm oil mills. These devices, built to
withstand the challenging conditions of rural Malaysia, utilized dual-mode connectivity (leveraging
LTE-M and NB-loT) to ensure uninterrupted data transmission. Each vehicle’s journey was
meticulously logged via MQTT protocols and securely ingested into AWS loT Core. Real-time
telemetry data was processed by AWS Kinesis Data Streams, with AWS Lambda functions applying
custom validation logic to compare each vehicle’s geolocation against the established geofences.
This ensured that only EFB sourced from plantations within the approved zones was tracked and
approved for shipment.

At critical logistics nodes—such as the loading docks at palm oil mills and the receiving terminals
at the biomass power plant in Europe—RFID scanners and barcode readers were installed to record
every transfer of EFB consignments. These systems interfaced with custom API gateways, enabling
even local vendors with legacy systems to be seamlessly integrated into the centralized digital



framework. Each custody event, including consignment weights, unique identifiers, and precise
timestamps, was logged into an immutable record maintained in Amazon DynamoDB, thereby
creating a comprehensive digital chain-of-custody.

To further enhance the system’s credibility, critical custody events were committed to an IBM
Blockchain ledger built on Hyperledger Fabric. Secure API calls from AWS Lambda ensured that
every blockchain transaction encapsulated essential metadata—such as geolocation coordinates,
timestamps, and geofence compliance confirmations—thereby creating an indisputable, tamper-
proof audit trail. This blockchain integration was critical in demonstrating to ENGO stakeholders
and regulatory bodies that the EFB consignments used in the European power plant were indeed
sourced exclusively from sustainably managed, environmentally compliant plantations in Malaysia.

Data transformation and visualization were handled with AWS Glue and Amazon QuickSight. AWS
Glue cataloged and normalized the diverse data streams from satellite imagery, GPS telemetry, and
RFID systems into a cohesive dataset, while QuickSight dashboards offered real-time, interactive
visualizations. Stakeholders could examine detailed maps of collection routes, monitor alerts
triggered by geofence breaches, and verify that each EFB consignment’s provenance was certified
via the blockchain ledger. These comprehensive dashboards not only provided operational
transparency but also served as compelling evidence in sustainability reports and regulatory
audits.

The deployment of this comprehensive system was executed in a phased, iterative manner. A
controlled pilot was initiated at a single palm oil mill in Malaysia to validate sensor configurations,
geofencing algorithms, and data integration workflows. Lean six sigma methodologies were applied
rigorously during this pilot phase, enabling rapid identification and correction of any process
inefficiencies. Once the pilot demonstrated full operational reliability and consistent adherence to
allowed zone requirements, the system was gradually scaled across the entire network of
collection points and transport routes.

The transformative impact of this integrated, technology-driven solution was profound. With an
end-to-end digital chain-of-custody firmly in place, the European biomass power plant was able to
provide indisputable evidence that its EFB fuel was sourced exclusively from palm oil plantations
developed within the approved, environmentally compliant zones. This robust verification not only
quelled ENGO criticisms but also reinstated the legitimacy of the green energy credits awarded to
the power plant. Enhanced transparency and traceability fortified the client’s reputation as a
responsible operator, setting a new industry benchmark for supply chain integrity in renewable
energy.

Wintermarch Group’s innovative fusion of AWS cloud services, advanced loT sensor networks, and
blockchain verification has redefined material provenance in the renewable energy sector. If your
organization faces similar challenges in establishing true sustainability and ensuring regulatory
compliance across global supply chains, we are ready to partner with you.

Contact Wintermarch Group at info@wintermarch.com to discover how our expertise can
drive measurable, sustainable success for your operations.



