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[bookmark: _Toc92040449]About this Project

After the 2021 DOF Sustainability Report, I have been engaged by DOF to establish a Sustainability Plan for the organisation. 

This document shall make proposals to better interpret raw data through applications related to the Fourth Industrial Revolution (4IR). Specifically, this Plan shall look at the ESG and commercial opportunities associated with optimising vessel hardware to utilise real-time and predictive information. 

[bookmark: _Ref91142745]Terms of Reference

Within this Plan, the following areas shall be clarified;
· The theoretical benefits of 4IR applications 
· Recommended applications of real-time and predictive information across DOF's Value Chain;
· The ability of these applications to address Climate Risks Scenarios (CRS) (Appendix A) and/or realise business opportunities.
· The proposed time and resources associated with this undertaking.
· Individual actions, milestones and assessment criteria for ongoing implementation and tracking. 

The direct financial costs associated with this Plan’s proposals have been intentionally omitted. It is expected that Finance and Cost Control departments calculate indicative costs based on the man-hours provided and tender prices received from third-party vendors using existing management system processes.   

This Plan should be read in conjunction with the 2021 DOF Sustainability Report. 
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[bookmark: _Toc92040450]4IR Technological Revolution

[image: ]The World Economic Forum describes the recent phenomenon of merging human and machine interfaces as the Fourth Industrial Revolution (4IR). 4IR distinguishes itself from the previous industrial revolutions by converging physical, digital and biological spheres (2030 Vision, 2020) (Khan & Isreb, 2018).  

The Cyber-physical systems associated with 4IR have unique business opportunities to bolster efficiency within existing values chains and present new, client-centric, efficient and eco-friendly technologies. 4IR applications such as ‘Big Data’ processing, Artificial Intelligence, robotics, Internet of Things (IoT), and cyber-physical infrastructure interweave sustainability and competitive excellence (Betti, et al., 2021). 

[bookmark: _Ref90629712][bookmark: _Toc91575580]Figure 1Industrial Revolutions (Schwab, 2021)
4IR value propositions require an alternative approach to problem-solving and novel thinking for change. Digitalisation in the third industrial revolution (3IR) allowed businesses to ‘do things better’, 4IR provides a more comprehensive toolbox to think holistically and contemplate whether ‘we can do better things’? (Khan, et al., 2021). This question is at the heart of sustainable business and the Climate Risks outlined in Appendix A. 
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[bookmark: _Toc91575581]Figure 2 Sustainability at the Core of 4IR (Betti, et al., 2021)
[bookmark: _Toc92040451]The current role of data in DOF

[image: Graphical user interface, application

Description automatically generated]Digitalisation and automation are existing tools within the marine industry used to maximise competitiveness amongst industry peers and deliver increased efficiency (Det Norske Veritas, 2020). 

Within DOF, metadata gathered from vessel sensors and other data points have vastly improved its capacity to monitor, control, and verify vessel systems. Data of this kind has become an essential performance indicator of the organisation (Figure 3). This approach has been applied across vessel-critical systems, predictive maintenance, positioning systems and to collate asset ‘uptime’ (DOF ASA, 2020). 

However, the current data management applications within DOF are digitally orientated, limited to electronic, automation and IT systems. The existing approach is akin to 3IR, lacking the cyber-physical 4IR attributes above.
[bookmark: _Ref92103062][bookmark: _Toc91575582][bookmark: _Ref92103055]Figure 3 Critical System 'Uptime' (DOF ASA, 2020)				
[bookmark: _Toc92040452]Improvement Initiatives

DOF has identified the theoretical opportunities in upgrading, integrating, and overlaying 4IR principles into its Value Chain and existing technologies. This has been correlated to the corporate strategy of maintaining market position as ‘Top 5 for environmental and social sustainability’ in the industry (Figure 4). 
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[bookmark: _Ref90457459][bookmark: _Toc91575583]Figure 4 Market focus areas (DOF ASA, 2020)
Despite this, there is a void between DOF’s aspiration to use 4IR technologies and its relationship in maintaining a position of ESG leadership in the industry. In particular, the omission of a clear strategy, grasp of stakeholder collaborations and SMART milestones or actions. 

This Plan takes inspiration from the World Economic Forum’s ‘Game-Changers for Oceans’ model (Figure 5) and shall examine the use of ‘Real-time and predictive’ 4IR information in the marine industry. For DOF, the ‘Intelligent Efficiency’ (IE) Project is the most mature and scalable example of 4IR technology. 
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[bookmark: _Ref91493157][bookmark: _Toc91575584]Figure 5 4IR Game Changers for the Ocean (World Economic Forum, 2017)















[bookmark: _Toc92040453]Intelligent Efficiency (IE) Project

In partnership with a supplier, DOF has developed a digital product (‘Intelligent Efficiency’) to merge physical, digital and biological realms to increase proficiency sustainable decision making. 

IE utilises (3IR) data points from existing hardware associated with vessel positioning, engine power management, automation, navigation systems and weather forecasting data (Figure 6). Overlayed 4IR datasets process this raw information to create cyber-physical datum.
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[bookmark: _Ref90634767][bookmark: _Toc91575585][bookmark: _Toc90645294][bookmark: _Toc90645295][bookmark: _Toc90645296][bookmark: _Toc90645297][bookmark: _Toc90645298][bookmark: _Toc90645299][bookmark: _Toc90645300][bookmark: _Toc90645301][bookmark: _Toc90645302][bookmark: _Toc90645303][bookmark: _Toc90645304]Figure 6 DOF 'Digital Product’
By collating and utilising real-time and predictive information, the product provides the vessel bridge crew with clear decision-making criteria for reducing fuel consumption at a given moment. This can be achieved by engine optimisation or establishing the most efficient transit route. IE outputs are also relayed to onshore stakeholders such as clients, project managers and vessel supervisors. Onshore teams can visualise daily fuel performance against vessel ‘baselines’ within different operating modes to reveal eco-efficiency improvement areas.
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[bookmark: _Toc91575586]Figure 7 Intelligence Efficiency on Bridge Display         Figure 8 Fuel Savings Page
As of November 2021, IE software has been proven in prototype phases and is approved for fleet roll-out. Across the ‘pilot vessels,’ an average fuel-saving of 11.36% was observed through IE engine optimisation. It is believed that the combination of engine optimisation and efficient voyage planning may reduce total fuel consumption by up to 30% (DOF ASA, 2020). 

**As the contribution of IE Voyage Planning fuel savings have not been fully verified, any figures related to fuel savings within this Plan are based on IE Engine Optimisation as it is the most reliable dataset. 














































[bookmark: _Toc92040454]Relationship with DOF Value Chain

Beyond the pilot phase, ‘Intelligence Efficiency’ utilisation has interactions across the following areas of DOF’s Value Chain (Figure 9). 
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[bookmark: _Ref90735339][bookmark: _Toc91575587]Figure 9 Real-time and predictive information: Intelligent Efficiency
This Sustainability Plan shall outline these value chain interactions, suggested improvement initiatives and associated ESG opportunities in more detail across the following sections.  
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[bookmark: _Ref91145182]BA Training and Awareness

Training and awareness material shall incorporate Shared Value Creation (SVC) principles (Porter & Kramer, 2011) to ensure client awareness of IE’s economic, environmental and social value creation potential. 

IE affords DOF the ability to reconceive its product (vessels), as required by Porter and Kramer’s SVC concept. The technology reimagines a conventional vessel utilisation model of ‘increased charter time, equating to maximised company revenue’. Instead, the value proposition is that DOF vessels can pass-on efficiency savings within client supply chains via optimised engines and voyage planning. Subsequently, Clients decrease their Scope 3 emissions and tax overheads whilst simultaneously managing their climate change obligations and reputational risk profile 

The training and awareness proposal shall go beyond economic justifications for IE. BA teams shall become capable of communicating IE’s societal and environmental credentials. This includes (but is not limited to):

· [image: Graphical user interface, application

Description automatically generated]The societal duty upon ship operators and clients to prolong the useful life of assets, helping to mitigate socio-environmental impacts associated with international shipbreaking/waste management (International Labour Organisation, 2021) ;

· The favourability of extending vessel useful life within the hierarchy of circular economy models (Figure 10);

· Ability to moderate air pollution within coastal communities (United Nations Environment Program, n.d.); and 

· Quantitative evidence of IE’s contribution towards societal GHG emission reduction goals (i.e Paris Agreement,  UN Sustainable Development Goals and Client Scope 1,2 & 3 targets);
[bookmark: _Ref90653074][bookmark: _Toc91575588]Figure 10Circular Economy within Ship Management (Sustainable Shipping Initiative, 2021)



Contributing to one-third of global Scope 3 emissions (Grijpink, et al., 2020), major players within the oil and gas sector are becoming increasingly attentive to their downstream carbon footprint. Field operators have a conundrum of balancing immediate profitability against societal energy demand and emission reduction expectations. The BA training and awareness initiative caters to this challenge by recognising our client’s ‘socially embedded’ market pressures. As such, DOF seeks to diversify its competitive strategy from dependence on a vessel utilisation. Instead, IE is used to increase corporate diplomacy and convey mutual ESG values with customers and their stakeholders (Meyer, 2018). Subsequently, DOF builds resilience to the transition of ESG prioritisation as criteria to business acquisition (Appendix A). 

[bookmark: _Ref91145188]Anti-consumption and Green Demarketing Strategy

An effective sustainability marketing strategy can position DOF as an active brand in environmental and social management (Tosun, 2016). It will also mitigate ‘Reputational Risks’ (Appendix A) and contribute towards aspirations of becoming an ESG market leader (Figure 4). 

The proposed initiative shall evaluate the effectiveness of Soule & Reich’s interpretation of ‘Demarketing’; ‘Green Demarketing’;
[image: Text, letter  Description automatically generated]









For DOF, this would focus on its most significant material concern; Physical release and market pressures regarding GHG emissions whilst operating vessels (DOF ASA, 2020)( Figure 11). 

[image: ]
[bookmark: _Ref90651697][bookmark: _Toc91575589] Figure 11 Business Acquisition & Charter CRS Mitigations (Appendix A)
A ‘green demarketing’ approach would seek to decrease client category consumption (time spent operating vessels and consuming fuel) by promoting IE as a means ‘to do more with less’ and act as a market differentiator. IE could reduce client category consumption through;
· Reduce fuel usage across vessel operating modes; 
· Increased voyage efficiency/decreased voyage durations;
· Additional accuracy in project and tender planning schedules;
· Reduced time waiting on weather;
· Improved decision-making criteria on weather critical operations. 

This strategy deviates from the standard model of maximising charter periods. Instead, it focuses on strengthening DOF’s ESG profile to manage stakeholder expectations and illicit repeat business. IE is also a unique to DOF, allowing it to become a ‘focal brand’ and maintain exclusivity with clients prioritising GHG emission reduction within their supply chain (Goel, 2020) (Soule & Reich, 2015).

Nevertheless, the strength of association between ESG reputation and client attitudes or willingness to provide repeat business remains unsubstantiated. The trade-off between charter durations and increased ESG reputation must be examined further as part of this initiative. 
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[bookmark: _Ref91844942]Project Execution 
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Execution of IE application across DOF’s fleet

Figure 12 hypothesises how IE may mitigate some Market and Technology CSR transition risks (Figure 13) within the Project Execution area of DOF’s Value Chain. 
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[bookmark: _Ref91403329][bookmark: _Toc91575590]Figure 12 Market and Technology Mitigations 
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[bookmark: _Ref91497491][bookmark: _Toc91575591]Figure 13 CSR Market and Technology (Thompson, 2021)























IE Fuel and GHG Saving Potential

[image: Graphical user interface, diagram

Description automatically generated with medium confidence]With 99.8% of its carbon footprint coming from vessel operations (DOF ASA, 2020), much of DOF’s ability to mitigate GHG emissions correlate to fleet performance and fossil fuel consumption. Therefore, with a fuel-saving potential of up to 11.8% (excluding Voyage Optimisation), IE has a significant role in lowering DOF’s impact on the environment and reaching decarbonisation ambitions. 

[bookmark: _Toc91575592]Figure 14 DOF Scope 1&2 Emissions
When IE roll-out is accelerated across the DOF fleet, as intended by this Plan, the extent of emission avoidance becomes more evident for the organisation and broader society (Figure 15). See Appendix B for supporting information. 

[bookmark: _Ref91435806][bookmark: _Toc91575593]Figure 15 IE tCO2e saving potential according to roll-out (see Appendix B for further details)







Figure 16 considers the carbon savings associated with the 50% fleet roll-out of IE (excluding Voyage Optimisation savings). 
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[bookmark: _Ref91517087][bookmark: _Toc91575594]Figure 16 tCO2e saving equivalent of... (United States Environmental Protection Agency, 2021)
This proposal also makes immediate financial sense. Had DOF implemented IE across 50% of its fleet in 2021, it would have saved 9,539 metric tonnes of fuel. Based on current fuel prices at (Global Top 20 Ports - 27/12/2021), this translates to a saving of 5,828,329USD in marine fuel costs (Shipandbunker, 2021). Despite not yet having an established budget for IE roll-out, the annual fuel saving would likely justify IE’s upfront CAPEX cost or, at a minimum, rationalise it over a 2-year implementation period.

The growing uncertainty around climate change legislation and carbon pricing also make IE's low-cost, high-impact traits an attractive business proposition. IE can attenuate exposure to impending carbon pricing initiatives and fiscal controls at a relatively low cost. Again, this builds some reliance against CSR transition risk outlined in the DOF 2021 Sustainability Plan
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[bookmark: _Toc91575595]Figure 17 Carbon Credit Pricing
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[bookmark: _Toc92040455]Assessment Milestones

The following milestones shall be used to track IE's implementation throughout 2022. These milestones are intended to support the individual activities/actions outlined for ‘Business Acquisition / Chartering (BA)’ and ‘Project Execution’ areas of DOF’s Value Chain. 
[image: ]
Figure 18 IE Project Milestones
It is proposed that the above Milestones shall be reviewed;
· Bi-annually within the DOF Corporate Management Review meeting;
· Quarterly as part of the Board of Directors meeting;
· Monthly as part of Business Unit KPI’s reporting to Corporate Office. 

The DOF 2023 Improvement Plan shall consider the success of these milestones in planning the next phase of IE Project Roll-out.   
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[bookmark: _Toc91575596]Figure 19 Scenario Risk & Opportunities
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	Vessel Operational Mode
	IE Action / Recommendation
	% of Fuel Used in Vessel Operational Mode**
	Fuel-saving potential, based on IE application ***

	In Port / Standby
	Optimisation of 2 to 1 engines during operational mode. 
	8%
	10%

	Dynamic Positioning 2

	· Optimisation of 3 to 2 engines more frequently during operation. 
· Reduction in number of thrusters operating during low demand
	17%
	4%

	Dynamic Positioning 3
	Optimisation of 4 to 2 engines during operational mode
	20%
	16%

	Transit at optimal speed
	Speed optimisation to achieve Eco-efficiency (ltrs/nautical mile)
	38%
	15%

	Fuel Saving average across all modes
	11.3%

	** Data derived from actual fuel used (26/12/2020 – 26/12/2021)
*** Actual data gathered from 2021 Pilot Study




[bookmark: _Ref91436855][bookmark: _Toc91575597]Figure 20 IE Fuel Savings Based on Operational Mode 






	
	
	IE Saving Potential within DOF (26/12/2020 – 26/12/2021)
	

	            
Scale of IE Roll-out



	Application of IE
	Average Fuel-saving potential, based on IE engine optimisation
(Error! Reference source not found.)
	Fuel Oil Used **

(26/12/2020 – 26/12/2021)
(Metric Tonnes)
	tCO2e Emissions ***

(26/12/2020 – 26/12/2021)
(Metric Tonnes) 
	Net tCO2e emission reduction ****

(Metric Tonnes)

	
	IE savings from IE implementation on Pilot Vessel 2021


	
	Pilot Vessel #1 
	11.3%
	5182
	16429
	1807

	
	2022 DOF Sustainability Plan IE Proposal


	
	Across 50% of DOF’s Fleet 
(31 Vessels)
	11.3%
	86,272
	272,579
	29,983

	
	Future Scope for Implementation across DOF



	
	Application of IE - Across 100% of DOF’s Fleet 
(62 Vessels)
	11.3%
	172,546
	545,159
	59,967

	** Based upon GRI Report within DOF Integrated Report 2020 (DOF ASA, 2020)
*** Based on DEFRA 2013 Conversion Factors for Marine Diesel Fuel Oil (Department of Energy and Climate Change, 2013);
**** Derived from 2021 Fuel Oil usage, DEFRA 2013 Conversion Factor and Average fuel saving using IE
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Figure 21 GHG Emission Reduction Potential (Actual Savings on Pilot Vessel


Pilot Vessel only


1807 tCO²e abated


50% of DOF Fleet


29,983 tCO²e abated


100% of DOF Fleet


59,967 tCO²e abated
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Corporate different regions to ensure the X
HSEQESG Team strategic approach is consistent;

o Market Research / Analysis;
* Video Conferencing

Suggested Manhour Budget
« Research & Development: 75hrs:
«Proposal Development: 15hs.
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“Green demarketing, as we
define it, is a brand’s strategic attempt to reduce consumption at a category level
through encouraging focal brand purchase, ostensibly out of concern for the
environment” (Soule & Reich, 2015)
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0il and Gas - Market and Technology

By 2040 global demand for Oil and
Gas decrease. Carbon Capture and
Storage technology has not
permitted sustainable use of fossil
fuel

Oil prices reach a level thatis
unsustainable for operators to
continue exploration and/or
expansion, and DOF's share in this
market disappears (3)

N

Oil and gas as an energy
source remains predominant,
but production plateaus (1)

Oil prices are maintained at a
level that supports existing oil
and gas supply chains(3)

DOF's fleet is required toreduce
emissions by 40% by 2030in line
with IMO commitments tothe UN|
)

Significant write-down of DOF
owned assets requiring premature
end of life disposal (4)

Significant advancements in

Research and Development,
technology and digitalisation
increase vessel energy effici

capabilities

Clients and other key \
stakeholders expect significant
reductions in emissions
through efficiency
improvement campaigns. IMO
reduction commitments
remain on a 'voluntary' basiy

-~ R&D into energy efficiency
& continues, but mainly on a
NC cost-saving basis )

Divestment from the indust
based on 'ESG' preferences,
increasing competition (5)

0Oil and Gas production levels
increase. However, increased
security risk due to geopolitical
conflicts assodated with
diminishing finite resources (1)(2)

Oil prices consistently reach new
highs but remain volatile (3)

Significant uncertainties in
operational impacts and reactions
from financial markets
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Project Execution - Sustainabi

Objective: Roll-out of IE across 50% of DOF fleet by Q4 2022

Steps to achieve objectives:

Establish a Project Sponsor and
Charter for IE Roll-out 2022

‘Who will do the work?

Chief Operating Officer (CO0)

Global Vessel Superintendent
Vessel Conversion Project Manager

‘What does success look like?

Project Charter Signed and backed by
COO marine

Fleet memo created to distribute amongst
marine departments

Cost-codes and budget for procurement
and timesheets established.

‘What non-financial resources are
needed for this step? Where will
they come from?

Tnternal Resources:
NA - Project Charter developed
using Microsoft applications

Suggested Manhour Budget
o Thrs

Due date Further
Discussion
2022 Section #

‘External Resources:
None

Tdentify, through consideration of
operational and technical parameters,
vessels that shall have IE installed in
2022

‘Global Vessel Superintendent
Vessel Conversion Project Manager

32 Vessels (50% of flee) selected as
‘appropriate for 2022 IE Execution Phase

Taternal Resources only:
* Decided within Q4 2021
Vessel Managers call

Suggested Manhour Budget
7.5hrs

Establish a Global [E installation
support team.

‘Global Vessel Superintendent
Vessel Conversion Project Manager

Established point of contact(s) for
‘business unit vessel managers to direct
technical questions during Vessel
“Execute’ phases.

Tnternal Resources;

o IE Support Team shall be a
dual-role using internal
resources

« Communication channels to IE
Installation Support Team:

« Time for Support team:

Suggested Manhour Budget: 15hrs
o Setup: 7.5hrs;
« Over Execute Phase: 7.5
pw

‘External Resources:
None
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Tdentify and establish IE (hardware)
distribution hubs across each of DOF's
four regions

Global Vessel Superintendent
Vessel Conversion Project Manager

Global Supply Chain Lead. - Local
Supply Chain Support

Strategically located “hubs
with the logistical capacity
to supply Vessels with
hardware, within vessel
localities and according to
the master schedule.

Budget established for
required External
Resources.

Tnternal Resources;

« Interdepartmental collaboration: supply-
chain/logistic/marine technical/ Commercial
departments:

« Coordination between Global Supply Chain
Lead and local logistic departments

Suggested Manhour Budget
« Setup: 15hrs
Over Execute Phase: 22.5 p/w.

‘External Resources:

« Integration with supplier distribution
centres
o Use of 3% party logistics carriers

Develop an IE installation and
integration technical memo,
considering pilot vessel feedback.

‘Global Vessel Superintendent
Vessel Conversion Project Manager

A step-by-step guide to
installation and integration
Of IE hardware

Reference to Global IE
Installation Support Team.

Taternal Resources:
* Time in developing the memo;
« Interface with IE Supplier Technical Team.

Suggested Manhour Budget
« _Establishing Document: 37.5 hrs.

‘External Resources:
« Integration with IE supplier/partner
technical team:

Establish a master dry-docking
schedule to determine the window for
IE hardware installation.

2) Business Unit Vessel Managers
submit their Vessel’s dry-docking
schedule

b) Vessel Superintendent collates
information into a master register

Finalised ‘Master' dry-
docking schedule for all
vessels and used s the basis
for scheduling individual
Vessel IE installation

Taternal Resources:
« Time spent collaborating schedules:

Suggested Manhour Budget
Establishing Document

« Submission of vessel docking schedule: 2.5
*Master Schedule 7.5hrs

‘External Resources:

« Interface confirmation with dry-docking
subcontractors.

Schedule IE installation within the next
dry-dock, including updating the dry
docking budget

‘Business Unit Vessel Manager

100% of Vessel dry-docking
schedules to include IE.
hardware installation by Q4
2022

Taternal Resources:
« Time spent updating docking plan

Suggested Manhour Budget
« Establishing Document: 7.5 hrs.
* Review: x3 PAX /22 Shrs

‘External Resources:
o NA
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Execute Phase — Approximatel
Installation and Integration of IE

hardware and software, as per:

© Dry-docking Master
Schedule;

o IE Installation and
Integration Technical
Memo;

o Local operational
parameters (i.e. client
commitments, COVID
restrictions, subcontractor
availability)

00manhours per Vessel.

‘Business Unit Vessel Manager
Vessel Master

* 50% of DOF Vessels have IE
integrated onboard by Q4 2022

* <10% schedule overrun against
master dry-docking schedule.

o +/- 10% cost of Dry-docking budget

Internal Resources

Physical Installation and
Integration involving:

Onsite:
« Vessel Master/Chief
Officer

Offsite Support:

Business Unit Vessel

Manager;

+ Operations Manager:

« IE Global Support Team (a5
required for support)

Suggested Manhour Budget per
Vessel:

o 200hrs (subject to further
information and pilot study
Lessons Learned
finalised)

‘External Resources:

o IE Supplier/Partner installation
technicians;

*_Dry-dock labouristevedores:

Roll-out of IE user manual for Vessel
crew and onshore management teams

Offshore: IE Supplier Installation
Technician;

‘Onshore: IE Supplier Contract
Holder

‘The below personnel trained in IE system

use:

o Vessel Master / Chief Officer / 1%~
23 Bridge Officers trained in IE
usage post-installation.

+ Onshore Vessel Manager, HSEQ
Department and Project Manager

Tnternal Resources:

* The time involved in
training participation
(onshore/offshore)

Suggested Manhour Budget per
Vessel:
« Offshore - 4PAX/30hrs
(per swing)

o Second crew swing
trained by the
existing crew once
arrived on Vessel
(30hrs)

«_Onshore - 10PAX/75hrs
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Alternative Fuel & Energy Sources;

« IE provides a low CAPEX alternative to installation of
alternative fuel technologies. This is especially relevant
given the technology gap between alternative fuel
technologies and industry reduction targets (OECD, 2018)
(International Maritime Organisation, 2021).

« Engine Opimisation systems (like IE) can be used in
combination with alternative fuels and energy sources as
part of a ‘Shipboard Micro-grid' (Fang & Wang, 2021).

Increased Requirements On Fleet For Energy Efficiency

« Anecdotally I, is expected to reduce vessel fuel and GHG
emissions by up to 30% (DOF ASA, 2020);

« IE will 'buy-time' for DOF to introduce unproven energy
efficiency technologies. This temporarily mitigates some of
the transition risk towards GHG reduction targets.

« IE s provides immediate return on investment, and short a
short payback period (DOF ASA, 2020).
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Analysis - Market and Technology
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Roll-out of IE across 50% of DOF vessels, has a tCO2e equivalent saving of;
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applicable vessels

50% of DOF Vessels have |E
integrated onboard. Crew trained
in IE use on board.
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Scenario 1   –   Optimistic  Scenario 2   –   Realistic  Scenario 3   –   Pessimistic  

Physical Risk     Sea level rise of 0.28  -   0.55m    (1)     Sea level rise of 0.44  -   0.76m  (1)     Sea level rise of 0.98 - 1.88 m  (1)  

   Increase in vessel downtime as a  result of waiting on weather     Significant increase in vessel  downtime as a result of  waiting on weather     Significant weather events  impacting  asset integrity and  vessel ability to continuously  operate  

       The e xisting fleet of vessels  is  unable to accommodate  personnel working in climatic  extremes   (1)     The e xisting fleet of vessels  is  unable to accommodate  personnel working in climatic  extremes   (1)  

       New transit routes open up as  a result of continued ice loss  (1) (2)     New transit routes open up as a  result of continued ice loss    (1) (2)  

Information Sources:    (1)   -   (Intergovernmental Panel on  Climate Change, 2021)   (2)   (Dasgupta, 2019)    

Scenario 1   –   Optimistic  Scenario 2   –   Realistic  Scenario 3   –   Pessimistic  

Policy and Regulations     Legally binding  IMO  emission  reduction targets applied to DOF  core  operations   and new builds   (1) (2)     Stakeholder pressure to apply  emission reduction measures,  however sporadic and not  enacted in regulation       Stakeholder pressure, however,  IMO have to  failed  implement  emission targets an d complete  lack   of   uptake in  the  industry   (2)    

     Fossil fuel extraction activities  are  directly impacted by   command  and control   climate regulations,  limiting DOF ' s core market     Stakeholders expect  multinational, listed  companies to report on  climate risk but not required  by law   (3)     Very little pressure on  the  oil and  gas industry to curb production.  Stakeholder expectations are  misaligned with   lacklust re   mandatory reporting and climate  change regulations    

     Widespread climate change fiscal  policies (like carbon  pricing)  significantly increase DOF ' s  operating ex p enditure   (3) (5)     Geographical variations in  climate change fiscal policies  make some areas more  favo u rable to operate than  others   (3)     Few and weak climate command  and control policies, with little  effect o n   DOF operations  

   Implementation of  the  EU  taxonomy act makes investment  into carbon - intensive industries  less attractive to investors  (4)              

       Fossil fuel subsidy reform  encourages  renewable energy  uptake whilst   creat ing   a sharp  decline in fossil fuel demand   (6)                

Information Sources:   (1)   (International Maritime Organisation, 2021)   (2)   (Climate Action Tracker, 2021)   (3)   (Nelson, 2019)   (4)   (Doyle, 2021)   (5)   (Schmalensee & Schoenbrod, 2021)   (6)   (United Nations Environment Program , n.d.)    
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Scenario 1   –   Optimistic  Scenario 2   –   Realistic  Scenario 3   –   Pessimistic  

Oil and Gas  -   Market and Technology       By 2040 global demand for Oil and  Gas  decrease . Carbon Capture and  Storage technology has not  permitted  sustainable use of fossil  fuel     Oil and gas as an energy  source remains predominant ,   but production plateaus   (1)       Oil and Gas production levels  increase. However, increased  security risk due to geopolitical  conflicts associated with  dimi ni shing finite resources   (1) (2)    

     Oil prices reach a level  that   is  unsustainable for operators to  continue  exploration and/or  expansion, and DOF's share in this  market disappears   (3)     Oil prices are maintained at a  level that supports existing oil  and gas supply chains (3)     Oil prices consistently reach new  highs but remain vo latile  (3)    

         DOF ' s fleet  is  required to reduce  emissions by 40% by 2030 in line  with IMO commitments to the UN  (1)     Clients and other key  stakeholders expect significant  reduc tions in emissions  through efficiency  improvement campaigns. IMO  reduction commitments  remain on a  ' voluntary '   basi s       Significant   uncertainties in  operational impacts and reactions  from financial markets  

       Significant write - down of DOF  owned   assets  requiring  prema ture  end of life   disposal   (4)     Divestment from the industry  based on  ' ESG '   preferences,  increasing competition   (5)          

       Significant advancements in  Research and Development,  technology and digitalisation   increase vessel energy efficiency  capabilities      R&D into energy efficiency  continues, but mainly on a  cost - saving basis        

Information sources:   (1)   (Cohen, 2019)   (2)     (Femia & Werrel, 2021)   (3)   (IEA, 2021)   (4)   (Eaton & McFarland, 2020)   (5)   (Po, 2021)    

Scenario 1   –   Optimistic  Scenario 2   –   Realistic  Scenario 3   –   Pessimistic  

Reputation       DOF is challenged in  attracting  and retaining key personnel due  to industry image     There is high scrutiny amongst  community groups, NGO ' s and  media     High uncertainty and geographical  variation regarding stakeholders '   expectations and reactions  towards O&G companies.  

       Companies without a robust  sustainability  transition plan  struggle to  secure  refinanc ing  deals   (11)       Investors continuously probe  DOF ' s ESG credentials to  maintain portfolio integrity   0   Reputational risks associated with  expansion into new and unstable  geographical areas  

       Communities resent DOF  operating within their locality.  Parti cularly those involved in  shipbreaking vessels at end - of - life       Significant risk of non - compliance with legislation  through exposure to diverse  requirements in global  operations        

    With more stringent stakeholder  expectations, increased  reputational risk of non - compliance      

Information sources:   (1 1 )   (Po, 2021)  

 


