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Where Are We Right Now?

BANGKOK:  41°C
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Global Emissions Trading Systems (ETS) – Year 2013

Source: ICAP ETS Map , https://icapcarbonaction.com/en/ets

7 ETS in force
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Global Emissions Trading Systems (ETS) – Year 2023

Source: ICAP ETS Map , https://icapcarbonaction.com/en/ets

28 ETS in force
9 ETS under development
11 ETS under consideration
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EU Carbon Border Adjustment Mechanism (CBAM)

Source: https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en#latest-developments

Year 2026
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Putting a Price on Emissions in Asia 

Thailand

Singapore

Malaysia

Hong 
Kong
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Types of Emissions and Regulatory Response

Operating Emissions
(Scope 1 and Scope 2)

Scope 1 = Emissions from operating 
facilities

Scope 2 = Emissions from buying energy 
for those facilities (electricity, steam, gas, 
etc.)

Regulatory Approach: 
▪ Restrict (Cap) and make excess 

expensive linked to market demand 
(Trade)

▪ Carbon Offsets and Carbon Credits
▪ Carbon Tax (Price to every ton of 

emission)

Emissions Companies Create Elsewhere

(Scope 3)

Upstream supply chain (emissions resulting 
from supplying the facility with their raw 
materials and consumables)

Downstream emissions resulting from 
transporting and using the products ≥ 80%

Regulatory Approach: 
▪ Incentivize fuels that generate less 

emissions 
(i.e. lower carbon intensity raw materials and      
consumables)
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Base-
Lining

Towards 
optimized 

integration, new 
feedstocks and 
new products

Tool Building 
/Quick WinsReadiness Launch Commitment Re-Alignment

Towards 
Hydrogen and 

CO2 Capture 
and Utilization

Quick Wins 
Implementation

Build Core Tool 
Kit / Draft 
Roadmap 

Development

Energy Benchmarking, Efficiency 
Improvements

Power of 
Digital

Optimization & 
Reporting

Networks Thinking Outside the Box – Carbon Sequestration, Green 
Hydrogen, Green Electricity, Energy Clusters

Suite of Technologies

• Use of Digital Energy 
Management System  
(DEMS) to constantly 
tune energy and 
emissions solutions

• Focus on energy 
benchmarking  and 
efficiency improvements 
within your facility 

• Start looking outside 
your facility for help in 
achieving Scope 1 and 2 
Net Zero goals

DEMS

IP3EM

Roadmapping to Net Zero

GPS*
Navigation

*GPS = Guided by Petro-Sim
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*GPS = Guided by Petro-Sim

GPS*
Navigation

Base-
Lining

Towards 
optimized 

integration, new 
feedstocks and 
new products

Tool Building 
/Quick WinsReadiness Launch Commitment Re-Alignment

Towards 
Hydrogen and 
CO2 Capture 

and Utilization

Quick Wins 
Implementation

Build Core Tool 
Kit / Draft 
Roadmap 

Development

Energy Benchmarking, Efficiency 
Improvements

Power of 
Digital

Networks Thinking Outside the Box – Carbon Sequestration, Green 
Hydrogen, Green Electricity, Energy Clusters

Digital Energy 
Management System  
(DEMS)

• Compliance and 
Reporting, Auditing 
and Dashboarding

• Energy Supply 
Optimization
• Increasingly 

important as 
energy supply 
options proliferate.

DEMS

IP3EM

Energy Management Systems (EMS) As Enablers

Optimization & 
Reporting
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Emissions for a Typical Refinery

Scope 1 & 2 CO2 Emissions from an Average 150 MMBPD Fuels Refinery (Tonnes CO2 per Hour)

Scope 1 & 2 Total Emissions = 249 T/H
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Emissions Reporting & Tracking
• Scope 1 Tank Emissions
• Scope 3 Supply Chain Emissions
• Auditability for Official Reporting
• Reliability based on reconciled balance
• NetZero target setting and tracking

Emissions Monitoring & Optimization
• GHG Scope 1 & 2
• Open/Closed loop
• GHG emissions monitoring
• Optimization based on GHG 

Emissions reduction and/or cost

GHG Emissions Accounting
Daily

Reconciled metering 
bias

Daily

Energy and
GHG Emissions 
Management

Real time

Insight Auditability Compliance Standardization Reliability Frequency Continuous 
improvement

GHG Emissions 
Accounting

Daily

Emissions Management Solution – Monitoring and Optimization
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Optimization: Step-Change Improvement 

• Quicker Reactions to 
Emissions Reduction 
opportunities

• Real Example of Visual MESA®

working at a Refinery

• “No regrets” investments. Cost 
savings aligned with 
emissions reduction goals, 
always a good practice 

European Integrated Refinery & Petchem Complex Key Considerations

Estimated CO2 emissions reduction: 36 k ton/year

EMS Off EMS On
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Energy Management System – Financial Incentive

Scope 1 & 2 Total Emissions = 249 T/H 
(~ 2 Million Tonnes per Year CO2)

Energy Management System “ON”

3% Reduction of Emissions @ 80Euros / Tonne 
(Approx. EU marginal compliance credit cost)

4.5 Million Euros annual savings
EMS System Payback less than 6 months
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Base-
Lining

Towards 
optimized 

integration, new 
feedstocks and 
new products

Tool Building 
/Quick WinsReadiness Launch Commitment Re-Alignment

Towards 
Hydrogen and 
CO2 Capture 

and Utilization

Quick Wins 
Implementation

Build Core Tool 
Kit / Draft 
Roadmap 

Development

Energy Benchmarking, Efficiency 
Improvements

Power of 
Digital

Optimization & 
Reporting

Networks Thinking Outside the Box – Carbon Sequestration, Green 
Hydrogen, Green Electricity, Energy Clusters

• Role of Energy 
Efficiency

• Integrated Solutions 
Process for Emissions 
Reduction beyond 
20%

• Scenario Planning 
and Investment 
Evaluations for 
Future

• A Trusted and 
Credible Tool for the 
Future

DEMS

IP3EM

Roadmapping with GPS* Navigation

GPS*
Navigation

*GPS = Guided by Petro-Sim
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Energy Efficiency Improvements: A Journey

Case Study: Energy Efficiency Improvements at Q2 Refinery Key Considerations

• Multi-year energy 
improvement approach

• Example of operational and 
capital projects improvement 
at a European Refinery

• The road might be “bumpy”, 
but the result is consistent 

Supported by energy, process and subject matter experts with over 20 years 
experience using KBC’s superior tools and proprietary leading technologies 
our client saw a 20% reduction in energy index over 4 years, resulting in them 

becoming a top quartile performer
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IP3EM – Energy Process Demand, Utility Supply and Emissions with 
Integrated Renewable Feedstock Processing

Integrated Process 
Models

Detailed kinetic process 

Detailed energy demand 

Crude Assay
• Carbon 

Intensity

Process GHG Emissions
• Volume

Process Utility Model
BT Benchmarking Energy Gaps
Heat Integration Analyses 
Steam system model 
including CHT 

Steam
• Tonnes

Electricity
• MW

Heater Flue Gasses
• Tonnes

Fuel Gas
• BTU

Refined Products
• Carbon Intensity

Fuel Oil
• BTU

Natural gas
• Tonnes

Purchased 
Electricity
• MW

Purchased 
Hydrogen
• Tonnes

Carbon 
Capture Captured 

CO2

Steam

Electricity

Hydrogen 
Production

GHG 
Emissions

Process

Heater Firing
Fuel Gas

GHG Emissions

GHG Emissions

Flare gasRenewable 
Fuels 

Processing
Renewable 
Feedstocks
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Energy Efficiency Improvement – Financial Incentive

Scope 1 & 2 Total Emissions = 249 T/H 
(~ 2 Million Tonnes per Year CO2)

Energy Efficiency Improvement 
Quick-Wins and CAPEX Projects

Process Energy Metrics Implementation

15% Reduction of Emissions @ 80Euros / Tonne 
(Approx. EU marginal compliance credit cost)

21.6 Million Euros annual savings
Attractive CAPEX project paybacks
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GPS*
Navigation

Base-
Lining

Towards 
optimized 

integration, new 
feedstocks and 
new products

Tool Building 
/Quick WinsReadiness Launch Commitment Re-Alignment

Towards 
Hydrogen and 
CO2  Capture 

and Utilization

Quick Wins 
Implementation

Build Core Tool 
Kit / Draft 
Roadmap 

Development

Energy Benchmarking, Efficiency 
Improvements

Power of 
Digital

Optimization & 
Reporting

Networks Thinking Outside the Box – Carbon Sequestration, Green 
Hydrogen, Green Electricity, Energy Clusters

• Collective Action for 
Large Scale Emissions 
Reduction Projects
• Energy networks
• Aggregating 

Emissions 
Sources

• Using Scale to 
minimize risk 
and maximize 
capital 
efficiencies

• Who is The Client? 
How to build cases for 
collective action?

DEMS

IP3EM

Thinking Outside The Box
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Carbon Capture

Electrification Hydrogen Firing

Finding the 
optimal balance

“Going it Alone” – Not an Option
Emissions Impact of Internal Approaches

Carbon
Capture

Hydrogen
Firing

Electrification

Crude & Vacuum Electric Heating

Crude & Vacuum SMR H2 Firing

Crude & Vacuum Stack Capture

Stack CO₂ Avoided -37

Scope 2 Increase 119

Base Emissions 221

Net Change 82

New Emissions 303

Stack CO₂ Avoided -37

SMR CO₂ Add. 50

Boiler Change -3

Scope 2 Increase 0

Base Emissions 221

Net Change 10

New Emissions 231

CO₂ Captured -33

Boiler Increase 8

Scope 2 Increase 11

Base Emissions 221

Net Change -14

New Emissions 207
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Carbon Capture Projects Require Significant Capital
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# Name Main Product Non-CO2 feeds

1 Methanation Methane H2

2 Methanol Methanol H2

3 Fischer-Tropsch Syncrude / SAF H2

4 Oxo Synthesis Butanal Propylene, H2

5 Carbonation Building material Steel slag

6 Xylenes Mixed Xylenes H2

7 Urea Urea Ammonia (NH3)

8 Polyols
Polyether
carbonate polyol

Propylene
oxide (PO)

9
Polymeric 
Carbonates

Polypropylene 
carbonate (PPC)

Propylene oxide

CO2 Utilization Operating Margins

Carbon Utilization – Ready For Prime Time?

Source: KBC Analysis
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Network Solutions for Carbon Intensity Reduction Opportunities

Logistics, 
Transportation

Agriculture

Solar

Existing refineries, Pet-chem, 
LNG, NG

Wind, 
Geothermal

New plants  - CCUS, H2, 
W2C, biochemicals, etc.

H2 import 
CO2 import
Ammonia/ 

LNG import

Hydrogen Network

Water Network

Steam

Electricity

Carbon

Other Industries Steel, 
Power, Chemicals, Pulp 

and Paper Commercial Buildings. 
Residential

ISBL Solutions, 
Multi-site refinery 
solutions and or 

Network Solutions

ISBL

Potential 
Reduction 
Pathways
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Improvements of 15-20% CO₂ Emission Reduction Start with Energy Management
and Efficiency

Roadmapping with Models Detailed picture of emissions and a tool to build a reduction 
plan within and beyond plant boundaries. 

Options Beyond
Efficiencies Simulation of Emissions Reduction Options Beyond 20%

Out of the Box Thinking:
Networks

Evaluate Emissions and Cost reduction opportunities using 
broad models of energy and emissions systems across industry 
networks

Key Take Aways and Next Steps
Decarbonization Pathways to Net Zero Emissions
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KBC Decarbonization Assistance
• Energy Management System

• Monitoring, Dashboarding, Reporting, Auditing, Certification
• Energy and Emissions Reduction Optimization

• GPS (Guided by Petro-SIM®) Roadmapping
• Energy Efficiencies (SER), Profit maximization (PIP)
• IP3EM

• Refineries
• Petrochemical facilities
• Mid-stream/Upstream

• Technology Evaluation
• Licensor selection
• Project risk assessment
• Project integration analyses
• Project financing assistance

• Cross-Sector (Network) Emissions Reduction
• Network opportunity assessments
• National, Regional and Municipal emissions reduction opportunity assessments
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Thank you
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