HERINGER

DATA TALENT AT YOUR SIDE

WHITEPAPER
GREEN SHIPPING MEETS DATA

How Cloud Analytics and Al enable
Decarbonized Maritime Operations




Dear participants

of the Global Ocean
Development Forum 2025,

The maritime industry stands at a decisive
crossroads. Stricter global regulations, growing
customer expectations for ESG transparency,
and the rapid spread of digital technologies are
driving fundamental change. Cloud analytics
and artificial intelligence now provide the
missing link: transforming fragmented
operational data into actionable intelligence that
enables both decarbonization and operational

excellence.

Heringer Consulting positions itself as a trusted Cloud integration partner. The five-stage
transformation blueprint presented in this paper moves from data structuring and cloud
migration to Al-driven optimization and automated ESG reporting. By combining Europe’s
regulatory leadership with the speed of implementation demonstrated in China, EU
shipping and port stakeholders can accelerate digital decarbonization — securing long-
term competitiveness while delivering measurable sustainability benefits.

Our goal is to provide you with practical insights and proven approaches that can help
maritime and logistics companies accelerate their digital transformation and remain
competitive in a rapidly changing global market.

| warmly invite you to explore this Whitepaper — and more importantly, to connect with us
for further dialogue. Whether it is to exchange ideas, discuss specific challenges, or
explore collaboration opportunities, | would be delighted to continue the conversation.

With kind regards,

Maik Heringer
CEO
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MARKET CONTEXT & DRIVERS

Global Regulation: IMO Strategy & EU
Emissions Trading

The International Maritime Organization (IMO) has adopted an ambitious strategy:
net-zero greenhouse gas emissions by around 2050, with interim reduction targets of
20%—-30% by 2030 and 70%— 80% by 2040 compared with 2008 levels (IMO, 2023).

At the same time, the EU Emissions Trading System (EU ETS) has included shipping
since January 2024, putting a direct price on maritime CO, emissions (with methane
and nitrous oxide to follow in 2026) (European Commission, 2024).

Implication:

Compliance has become a cost
factor. Carbon prices create
immediate financial pressure,
making accurate emissions data
pipelines indispensable.
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https://www.imo.org/en/mediacentre/hottopics/pages/cutting-ghg-emissions.aspx?utm_source=chatgpt.com
https://climate.ec.europa.eu/eu-action/transport-decarbonisation/reducing-emissions-shipping-sector_en?utm_source=chatgpt.com

Customer pressure:

ESG Transparency
iIn Procurement

Leading cargo owners — from global
retailers to automotive OEMs — are
already including maritime Scope 3
emissions in their sustainability reporting.
Freight tenders increasingly require CO,
data per container or per route, while
major logistics platforms are embedding
carbon calculators directly into customer
portals

Implication: ESG transparency is no
longer optional. Operators unable to
provide reliable, real-time carbon data risk
losing high-value contracts to greener
competitors.
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Technology Shift:

Sensors, loT & Data
Volume

Modern vessels generate vast amounts
of operational and environmental data —
from engine performance and fuel use to
weather conditions and navigation. Ports
add their own data streams, from crane
telemetry to container trackers and smart
grid infrastructure.

Yet most of this data remains siloed in
onboard systems or legacy IT.

Implication: The real opportunity lies in
integration. A cloud-first data platform
that unifies vessel, port, and ESG metrics
turns raw signals into actionable insights.



A Benchmark from China:
Qingdao Port

Qingdao Port illustrates how digitalization and decarbonization can reinforce each other:

« Al-driven berth and crane scheduling reduces idle fuel consumption.
. Automated container terminals cut energy waste and human error.
. loT-based emissions dashboards allow proactive management of CO, footprints.

Lesson for Europe: By adapting proven digital models to EU ports — with stronger
alignment to regulatory frameworks — operators can capture both sustainability and

efficiency gains.
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A DATA & CLOUD-DRIVEN PERSPECTIVE

The maritime sector has become data-rich, yet most companies still lack the ability to
transform raw signals into predictive, actionable intelligence. Heringer Consulting
leverages Cloud technologies to close this gap.

CO, Tracking & ESG Metrics

. Data ingestion and centralization via Azure Data Factory and Data Lake.

. Data governance aligned to IMO and EU CSRD standards.

. Real-time Power Bl dashboards providing emissions visibility per ship, per route, or
per container.

Value:
Compliance and differentiation — transparent carbon footprints strengthen both regulatory
position and customer trust.
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\‘ Fleet Optimization

. Predictive machine learning (Azure ML) identifies optimal speed profiles,
efficient routes, and proactive maintenance intervals.

. Digital twins simulate vessel performance under variable conditions, from
cargo loads to weather.

Result: Lower fuel consumption, reduced CO, output, higher profitability.

@/ Predictive Maintenance

. loT telemetry streams into Azure Event Hub for real-time monitoring.
. Synapse Analytics and Fabric/ Azure ML detects anomalies in engine
behavior or port equipment.

Result: Reduced downtime, lower costs, fewer emissions spikes from
inefficient operations.

Transparency & Compliance

« Global regulation is shifting from voluntary disclosure to mandatory ESG
reporting.

« Azure-based pipelines ensure auditable, tamper-proof emissions data.

« Pre-built reporting templates aligned to IMO and EU frameworks reduce
administrative burden.

Result: Trust and credibility with regulators, investors, and customers alike.
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LESSONS FROM CHINA'S PIONEERS

China has become a laboratory for green and digital shipping at scale.

. Qingdao Port: Al-based berth scheduling and electrified cranes reduce both
emissions and costs.

. Sino-German Ecopark: A real-world innovation hub for low-carbon logistics and
manufacturing.

. Green Shipping Corridors: Routes like Shenzhen—Los Angeles demonstrate
continuous emissions monitoring across full voyages.

Key message: Europe leads in regulation — China leads in rapid implementation.
Combining both creates a powerful pathway to accelerate maritime decarbonization.
Heringer Consulting can bridge proven Chinese practices with EU compliance
frameworks.
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BLUEPRINT FOR EUROPEAN STAKEHOLDERS

Step 1: Data Readiness

Audit sensors, establish governance, create a reliable baseline dataset.

Step 2: Cloud Migration

Integrate fragmented systems into a Cloud based Data Lake for a single source of truth.

Step 3: Analytics & Al

Deploy predictive routing, digital twins, and anomaly detection models.

Step 4: Visualization & Reporting

Deliver role-specific dashboards and automate compliance reporting.

Step b: Continuous Optimization

Create feedback loops, integrate alternative fuels, expand into green shipping corridors.

Outcome: A dynamic data ecosystem — adaptive, compliant, and value-generating.
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WHY THIS BLUEPRINT MATTERS
for Europe

European ports are world-class in infrastructure but fragmented in IT systems. By
adopting this model, stakeholders can:

. Ensure compliance more quickly and at lower risk.

. Unlock operational cost savings via Al-driven optimization.

. Offer customers transparent ESG data as a competitive advantage.

. Strengthen global competitiveness by combining EU regulatory rigor with Chinese
implementation speed.
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https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.imo.org%2Fen%2Fmediacentre%2Fhottopics%2Fpages%2Fcutting-ghg-emissions.aspx%3Futm_source%3Dchatgpt.com&data=05%7C02%7CRRuecker%40heringer-consulting.de%7C4e8854188efe44951c9e08dde4739023%7Ce09ed271862f4d829f2c337f56ea0625%7C0%7C0%7C638917907171147400%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=0q3Wh0Hx7xyU4YHU0%2FznaM%2FOmDj9QXR6aoakGCN9Vtc%3D&reserved=0
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fclimate.ec.europa.eu%2Feu-action%2Ftransport-decarbonisation%2Freducing-emissions-shipping-sector_en%3Futm_source%3Dchatgpt.com&data=05%7C02%7CRRuecker%40heringer-consulting.de%7C4e8854188efe44951c9e08dde4739023%7Ce09ed271862f4d829f2c337f56ea0625%7C0%7C0%7C638917907171164509%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=PZi%2BjdwL2RAjNTo9XRsdbLBkbp7172ZQx9ZJWW1OPv8%3D&reserved=0

CONCLUSION
How we work

Our focus is on Business Intelligence and Microsoft technologies, always in close
collaboration with our clients.

Our solutions optimize data-driven decisions through precise forecasts, automated
text analyses, and efficient MLOps pipelines.

With Microsoft Azure, we enable organizations to achieve scalable, reliable, and
future-proof Al integration. As your partner, we accompany you from consulting and
development to training and support.
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ABOUT US
Who we are

Since 2010, Heringer Consulting GmbH has been delivering tailored data solutions across
Germany. With more than 90 Data Talents at our offices in Cologne, Leipzig, Berlin,
and the Rhein-Main region, we support businesses on their digital transformation journey.

Contact

Heringer Consulting GmbH
Brusseler Strale 89-93
D-50672 Koln

Germany

@ +49 221 630 699-50
experten@heringer-consulting.de

@ www.heringer-consulting.de

m linkedin.com/ companyl heringer-consulting-gmbh @heringerconsulting
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