
MARITIME TRANSPORTATION RESEARCH AND EDUCATION CENTER 
TIER 1 UNIVERSITY TRANSPORTATION CENTER 

U.S. DEPARTMENT OF TRANSPORTATION 

Marine Transport: Documenting the need for value-chain collaborative 
approaches to achieve decarbonization 

Project start: January 1, 2022 
Project End date:  August 31, 2023 

Principal Investigators: 
Lead PI: Dr. Leah A. Dundon, Research Assistant Professor, Vanderbilt University School of 

Engineering, PMB, 351831, 2301 Vanderbilt Place, Nashville, TN 37235-1831; phone: 615-428-0643; 
email: leah.a.dundon@vanderbilt.edu; Co-Principal Investigators:  Dr. Mark Abkowitz, Vanderbilt 

University School of Engineering, Professor of Civil & Environmental Engineering, PMB 351831, 
2301 Vanderbilt Place, Nashville, TN 37235-1831; phone: 615-343-3436; email: 

mark.abkowitz@vanderbilt.edu; Dr. Craig Philip, Vanderbilt University School of Engineering, 
Research Professor of Civil and Environmental Engineering, PMB 351831, 2301 Vanderbilt Place, 

Nashville, TN 37235-1831, 615-322-6013, craig.e.philip@vanderbilt.edu 

September 30, 2023 

FINAL RESEARCH REPORT 

Maritime Transportation Research & Education Center 

mailto:leah.a.dundon@vanderbilt.edu
mailto:janey.camp@vanderbilt.edu
mailto:mark.abkowitz@vanderbilt.edu
mailto:leah.a.dundon@vanderbilt.edu


1 

Prepared for: 
Maritime Transportation Research and Education Center 

University of Arkansas 
4190 Bell Engineering Center 

Fayetteville, AR 72701 
479-575-6021 

ACKNOWLEDGEMENT 
This material is based upon work supported by the U.S. Department of Transportation under 
Grant Award Number 69A3551747130. The work was conducted through the Maritime 
Transportation Research and Education Center at the University of Arkansas. 

DISCLAIMER 
The contents of this report reflect the views of the authors, who are responsible for the facts 
and the accuracy of the information presented herein. This document is disseminated in the 
interest of information exchange. The report is funded, partially or entirely, by a grant from the 
U.S. Department of Transportation’s University Transportation Centers Program. However, the 
U.S. Government assumes no liability for the contents or use thereof. 



2 

I. Project Description 

The adoption of the Paris Agreement and its effective date of November 4, 2016, heralded a 
new era where, for the first time since global carbon goals existed, every country on Earth 
pledged to contribute to achieving those goals (United Nations, 2015; Savaresi, 2016). Meeting 
the global and U.S. commitments to the Paris Agreement, however, remains a daunting task. 
Contributions (emissions reductions) will be needed from every sector of the economy. Yet, too 
often, individual business’s efforts towards carbon reduction appear to be relatively siloed, 
wherein each organizational entity reduces emissions within the constraints of its reliance on 
an external system (suppliers, customers, lenders, and more) that may be entirely dependent 
on carbon-intensive operations. To address this problem, a full, value chain approach to 
decarbonizing an industry or sector is needed (Mol, 2015; Porter, 2001). However, bringing 
commercial competitors together to achieve a common goal (decarbonization) raises its own 
set of challenges (Lund-Thomsen & Lindgreen, 2014; Kaplisnky, 2010). This report examines 
the work of one value chain coalition that has emerged in the North American maritime 
shipping sector, Blue Sky Maritime Coalition (Blue Sky or BSMC).   

Blue Sky was formed in 2021 as a response to the recognition by the maritime shipping sector 
in the U.S. and Canada that, because of the unique features of the North American shipping 
industry, a regional approach to decarbonization was warranted, separate from but 
complementary to the ongoing work in the international arena (Blue Sky, 2022). Blue Sky 
currently has over 100 members representing the full maritime shipping value chain, and is 
focused on commercially viable pathways to achieve net-zero greenhouse gas emissions by 
2050 (the stated goal of Blue Sky). 

As an early example of such a coalition, the work, functioning, and outcomes of Blue Sky are 
important to study, as its efforts and potential for effective outcomes may be replicated across 
industry sectors (CPLC, 2018; Mackie, 2021). This report summarizes the methodology, 
approach, and findings of our study of BSMC. 

II. Methodological Approach 

Value chain coalitions are exceedingly rare in commercially competitive industries.  We 
are aware of only two globally with a focus on sustainability initiatives—BSMC and Catena-X.  
Catena-X seeks to advance digitalization across the supply chain within the automotive 
industry. Their approach aims to leverage the knowledge and data of the full value chain to 
enable accurate carbon accounting, traceability, and standardization of data and data transfer 
to increase usability and reliability (Catena-X, n.d.). 

BSMC is a North American-focused, non-profit coalition that brings together not only 
the full corporate value chain within the maritime shipping sector, but a host of knowledge, 
technology, and other partners with the stated goals of accelerating the achievement of net-
zero greenhouse gas emissions in the maritime shipping sector by 2050. Vanderbilt University 
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joined as a member of Blue Sky and engaged deeply with the organization to support the 
decarbonization mission of the group and to study its organization, membership and 
functioning. 

Initially, we designed a survey, administered by Blue Sky to its members, comprised of 
vessel owners and operators, vessel manufacturers, participants in the fueling supply chain, 
knowledge partners, shipping customers, technology providers, and others. The survey was 
intended to elicit information regarding reasons for joining, the types of individuals who 
engaged in the day-to-day work (e.g., what level of the company and experience), and the 
benefits each member saw in engagement with the organization. The survey also gathered 
information regarding the committees or work streams within BSMC and the relative merits 
participants saw in their engagement with Blue Sky. We asked for concrete examples of how 
members had benefited from their association with Blue Sky, as well as views of the largest 
barriers to decarbonization facing the industry generally and the North American shipping 
industry in particular. Thirty seven (37) completed surveys were received, representing over 
30% of Blue Sky members. 

Separately, one-on-one interviews were conducted with 22 individual members of Blue 
Sky. Interviewees included representatives of both the leadership board of Blue Sky and  
general members—including those who participate regularly in Blue Sky workstream activities 
and those whose direct involvement in Blue Sky is less frequent. The interview participants 
included major shipping company CEOs, early career shipping professionals, attorneys, 
technology developers, and others. Consequently, the full value chain of maritime shipping 
reflected in BSMC membership was well represented in the interview cohort. 

We followed a semi-structured interview format designed to allow for open-ended 
discussion as well as targeted information seeking questions. Topics included: 

a. Length of membership in the Blue Sky Maritime Coalition; 
b. Types of activities/tasks the interviewee was involved in on behalf of BSMC; 
c. Examples of lessons learned (processes, approaches, etc.) that have been 

incorporated into the interviewee’s organization from involvement in BSMC; 
d. Whether BSMC may/may not be an important approach to decarbonizing marine 

shipping; 
e. Direct interaction with the value chain members outside the organization’s 

sector; 
f. Needed or missing sectors that are essential to decarbonization; 
g. Most significant barriers to decarbonization and available solutions; 
h. Viable solutions if not economically-constrained; 
i. Where BSMC should focus its efforts to drive decarbonization; 
j. Why the value chain approach is important; 
k. Whether competition is a barrier to decarbonization in a value chain approach; 
l. Pros and cons of (i) membership in BSMC and (ii) value chain approach to 

decarbonization; and 
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m. Research needed (if any) to support decarbonization goals. 

III. Results and Findings 

The study produced a number of important insights into the functioning and impact of a 
coalition such as BSMC. 

1. Leadership. Overall, BSMC as an organization is successful as measured by the number of 
members it continues to attract and the view of most members that they see direct and 
concrete benefits from their involvement. Committed and experienced leadership is one 
element that was observed as critical to the success of BSMC. The President & CEO, Vice 
President & Chief Strategy Officer, and Director of Operations Officer are all highly experienced 
and personally engaged in overseeing the operation and direction of the organization. 
Commitment to BSMC at the highest levels of member companies—as evidenced by, for 
example, CEOs of major shipping companies holding positions on the Blue Sky Board of 
Directors—sends a message that the mission of BSMC is, as one interviewee described it, 
“personally important to the leader” of the company. Early career professionals in those same 
companies reported that seeing their own leaders committed to Blue Sky was very important to 
their motivation for engagement with Blue Sky and personal investment in achieving 
decarbonization goals. 

2. Common Goals. Members overwhelmingly shared a common view that the maritime 
shipping industry must decarbonize. Not only is it likely that rules will require it (even if the 
timing is uncertain), but also that there are already market forces at work driving such 
decarbonization. BSMC members had shared goals of retaining ownership of the direction and 
pace with which decarbonization occurs. Members also acknowledged a need to assure that 
the value chain supports the pathways ultimately selected, noting that interaction and 
collaborations are critical to assuring commercially viable decarbonization can be achieved. 

3. Identifying opportunities. The coalition approach provides a mechanism to identify and share 
opportunities that may benefit the entire industry, and likely would not be known to most 
members in the absence of the coalition.  One salient example is the existence of funding 
opportunities. Blue Sky and its members actively search for such opportunities that can aid 
members in advancing decarbonization strategies, and share this knowledge across the 
coalition. Such opportunities range from small vessel-specific, clean-fuel upgrades to major 
collaborative grant initiatives. This aspect of the coalition is particularly important and adds 
significant value to the potential of the industry to decarbonize. As many funding opportunities 
require or prioritize collaborative applications between diverse entities, absent a coalition such 
as BSMC, finding such partners would be challenging, especially where the needed partners 
may be direct commercial competitors.  In addition, many members (such as private, for-profit 
companies) do not have the experience or expertise in searching for and applying for this type 
of funding—Blue Sky can fill an important gap in that regard. Because many companies in the 
shipping sector are small, this approach offers huge advantages for companies who would not 
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have the resources to identify or respond to such opportunities individually. Blue Sky’s monthly 
speaker series and workstream meetings also become ongoing opportunities to share 
knowledge. 

4.  Representation across value chain. The maritime shipping value chain is well represented 
within the membership of BSMC. This includes fuel providers, electric and battery technology 
developers, vessel owners and operators, finance and legal support services, among others.  
The only vessel category that appeared to be lacking representation was major cruise ship 
operators. The wide representation of stakeholders within BSMC means that the entities 
needed to drive change towards decarbonization are regularly working together towards that 
goal. 

5. Commercial competition. Survey respondents did not reveal any barriers with respect to 
BSMC’s goals or functioning based on commercial competition. The group is keenly aware of 
the issues, and begins every meeting with antitrust statements to make clear that anti-
competitive behavior must be avoided. One potential concern is that as shipping customers 
begin to evaluate their own value chain emissions (such as Scope 3 emissions which include the 
emissions associated with transporting their goods to market) shipping companies able to 
decarbonize their operations are likely to enjoy a commercial advantage.  Such customers may 
prefer to contract with shipping companies they view as achieving more decarbonization 
success (potentially providing a competitive advantage to operators that can reduce vessel 
greenhouse gas emissions faster or more efficiently than competitors). Nevertheless, these 
competitive concerns do not appear to be negatively impacting the progress of Blue Sky’s 
mission. Rather, the membership’s views reflect a concern that the entire value chain on which 
each depends must transform in order for all companies to be successful. One manifestation of 
this cooperative view is the development by Blue Sky of approaches to developing emissions 
inventories for use by any member, and the free exchange of resources and information to 
assist in progress towards decarbonization goals. 

6. Unintended Co-Benefits. Our work revealed two interesting co-benefits of this coalition. 
Because BSMC works through topical workstreams, both experienced C-suite executives and 
early career professionals are interacting with each other and gaining important knowledge 
from across the value chain in novel ways that would be unlikely otherwise. Young 
professionals regularly participate in meetings with leaders from their own and other 
companies, learning directly about top issues, challenges, and opportunities for the direction of 
their industry. Concurrently, C-suite executives are regularly interacting with and better 
understanding the operations of companies throughout the value chain. We coin this “value 
chain knowledge”, providing executives with critical and more detailed insight into the specific 
direction of technologies, fuels, and other factors on which they depend. Outside of coalitions 
like Blue Sky, for example, it might be rare for the CEO of a shipping company to regularly meet 
with counterparts of battery storage companies or leaders from companies that develop 
emission monitoring technologies. 
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Overall, given the unique nature of climate change, Blue Sky affirms the need for value-chain 
coalitions across industry sectors to address this challenge. As each participant within the value 
chain in any industry sector is dependent on the supply and customer chains in which they 
operate, it is exceedingly difficult to make changes that are not supported by these external 
systems. 

IV. Impacts and Benefits of Implementation 

The project has substantially advanced the study and understanding of the workings, structure, 
and impact of value chain coalitions. Such coalitions are likely to be critically needed across all 
economic sectors as the global economy works to decarbonize. Accordingly, studies such as this 
can provide important information for similar emerging coalitions. 

In addition, the benefit of this work is being recognized through dissemination of the study 
results. The work reflected in this report has already been presented at several conferences and 
events, including the following: 

• in Sharm el Sheikh, Egypt in November 2023 at the 27th Conference of the Parties 
(COP27) to the United Nations Framework Convention on Climate Change. The study 
was presented as part of a Side Event selected in a competitive process by the United 
Nations, and separately at an event selected by the U.S. State Department (also in a 
competitive process); 

• at the Transportation Research Board Annual Meeting in January 2023; 
• in June 2023 at the Seventh Biennial Conference on the Marine Transportation System 

Innovative Science and Technologies Toward Greater Sustainability; 
• at a webinar series for Sandia National Laboratory on the role of water in a carbon 

neutral future (April 2022); and 
• at a webinar organized by Wartsila in June 2023. 

We are also in the process of preparing a paper based on this work that will be submitted to a 
peer reviewed journal for publication. Any updates will be provided to MarTREC. 

V. Conclusions 

Major conclusions are set forth in Section III, above. Value chain coalitions such as Blue Sky are 
rare but likely to be increasingly needed as complex and connected economic sectors move to 
reduce the carbon intensity of the economy. 

No single fuel or propulsion system is expected to form the basis of the decarbonization 
strategy across the full maritime shipping sector. Accordingly, a wide range of companies and 
stakeholders will need sustained structures, frameworks, and approaches to drive 
collaboration—Blue Sky serves an important role in this regard as it is developing and 
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implementing such frameworks. Further study of Blue Sky, and of other existing and emerging 
value chain coalitions focused on sustainability, is needed to share lessons learned and to 
demonstrate the benefits of such coalitions to advancing decarbonization goals.  

References 

Blue Sky Maritime Coalition, 2022. Pathways to net-zero 2050 in the North American marine 
shipping industry: vessel inventories and emissions—pathways and challenges. Available at 
https://www.bluesky-maritime.org/publications (accessed August 10, 2023). 

Carbon Pricing Leadership Coalition (CPL) (2018). "Construction industry value chain." Available 
at https://www.carbonpricingleadership.org/news1/2018/10/24/report-launch-carbon-pricing-
in-the-construction-value-chain (accessed August 22, 2023). 

Catena-X, n.d.  Available at https://catena-x.net/en/vision-goals. 

Kaplinsky, R. (2010). The role of standards in global value chains. World Bank policy research 
working paper, (5396). 

Lund-Thomsen, P., & Lindgreen, A. (2014). Corporate social responsibility in global value chains: 
Where are we now and where are we going? Journal of Business Ethics, 123, 11-22. 

Mackie, C. (2021). Environmental due diligence in global value chains: a study to inform 
interpretation of key terms within a cross-sectoral EU directive. 

Mol, A. P. (2015). Transparency and value chain sustainability. Journal of cleaner 
production, 107, 154-161. 

Porter, M. E. (2001). The value chain and competitive advantage. Understanding business 
processes, 2, 50-66. 

Savaresi, A. (2016). The Paris Agreement: a new beginning?. Journal of Energy & Natural 
Resources Law, 34(1), 16-26. 

United Nations (2015). Paris Agreement to the United Nations Framework Convention on 
Climate Change. Dec. 12, 2015, T.I.A.S. No. 16-1104. 

https://www.bluesky-maritime.org/publications
https://www.carbonpricingleadership.org/news1/2018/10/24/report-launch-carbon-pricing-in-the-construction-value-chain
https://www.carbonpricingleadership.org/news1/2018/10/24/report-launch-carbon-pricing-in-the-construction-value-chain
https://catena-x.net/en/vision-goals




Accessibility Report





		Filename: 

		Marine Transport_Documenting the need for value-chain collaborative_202309_REM .pdf









		Report created by: 

		Nellie Kamau, Catalog Librarian, Nellie.kamau.ctr@dot.gov



		Organization: 

		DOT, NTL







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found problems which may prevent the document from being fully accessible.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 27



		Failed: 2







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Failed		All page content is tagged



		Tagged annotations		Failed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Skipped		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



