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Within the maritime and shipping industry, the availability and types of data from a multitude of 
sources are growing exponentially. As in many industries today, data is a gold mine for smart decision-
making. However, for most enterprises, strategic, tactical, and operational decisions need to be based 
on data from internal and external sources within a multitude of locations. The maritime sector is 
arranged as a self-organizing ecosystem of autonomous actors being in co-opetition, at many times 
episodically tightly coupled to each other. Decisions in an emerging landscape of co-opetition need to 
be made on solid foundations reflected by high accuracy and fine-grained situational awareness 
requiring robust data management. In this short article, we elaborate on what the maritime sector can 
learn from the application of data management pursued within other industries. 

Introduction – self-organizing ecosystems need to optimize capital productivity 

Coordination and synchronization are solved within the self-organizing maritime ecosystem where 
each involved co-producing actor adds value by adjusting1 to other’s plans and progress in order to 
optimize their capital productivity.2  

Being a co-producer of value in the maritime ecosystem is, however, highly challenging, due to the 
unpredictability of operations pursued along the maritime transport chain that do not correspond to 
settled expectations, and the maritime industry suffers from many sub-optimizations causing 
resources to become idle. This may, for example, concern a ship that has to wait before being served 
when visiting a port, or a port actor setting aside resources for serving a ship that does not arrive 
according to plan. The consequences are that surplus resources, such as ships and terminals are built 
and invested in, as well as unnecessary energy consumption during operations. Many ports operate 
on a first-come-first-served basis causing shipping companies to commonly wait for hours, days or 
even weeks before being accommodated. A lot of attention is now put into enabling just-in-time 
shipping.3  

In the maritime ecosystem, each player does not exist in isolation, but still needs to cater for its own 
existence. Business intelligence needs to be derived to enable the enterprise to make smarter 
decisions, requiring robust data management, including best practices relating to data quality, data 
governance and stewardship.  

How have other industries coped with data management? 

With this in mind, much is to be learned from other industries which have embraced data management 
and governance strategies. As a consequence of the 2008 financial crisis, financial services institutions 
have been heavily tasked with complying with regulatory reporting requirements to increase 

 
1 Lind M., Becha H., Simha A., Bottin F., Larsen S. E. (2020) Smart Decision-Making and Collaborative Alignment, Smart Maritime 
Network, 2020-08-20 (https://smartmaritimenetwork.com/2020/08/20/smart-decision-making-and-collaborative-alignment/) 
2 Watson, R. T. (2019). Capital, Systems and Objects: The Foundation and Future of Organizations. Athens, GA: eGreen Press. 
3 https://smartmaritimenetwork.com/2020/08/13/imo-calls-for-port-call-data-exchange-standards-in-just-in-time-arrival-guide/ 
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transparency and reduce systemic risk. The key to being successful here is the creation of robust data 
management functions, enabling banks, asset managers, hedge funds and pension funds alike, to be 
able to report in an accurate, complete, and timely manner. Participants must also understand the full 
audit and lineage around data for compliance purposes. 

A further example from the financial services sector is how data management and workflow 
automation can benefit investment decisions. Within this scenario, there are multiple data inputs that 
are considered – the speed and accuracy of these decisions are paramount, the automated processing 
and ability to make sense of data to take action are what drives wins. 

Data management and data strategies also play a crucial role in organizational resilience.  Those that 
have invested in these areas are more advanced in their digital transformation journeys and, as a 
result, have been able to adapt more quickly to the impact of COVID-19. This includes pivoting their 
approach to working environments, decision-making and data and technology utilization. 

Upstream oil gas exploration and production is another example of an industry that has seen benefits 
from data management.4 The cost of drilling significant, and operators (including majors, national oil 
companies and independents) have invested in data management functions around well and sub-
surface data points. This has driven in-depth analysis and interpretation, resulting in greater success 
rates and confidence in drilling and upstream processes. 

Data management for players in the maritime ecosystem 

The self-organizing characteristics of the maritime ecosystem require industry participants to look for 
collaboration opportunities in information sharing.5 Information sharing is complex by a host of 
factors, the most basic being the ability for industry participants and technologies to speak a common 
language. For instance, the UN/LOCODE for the Port of Long Beach is USLBG6, while the US CBP 
requires the use of port code 2709 or 27047 when communicating with it, depending on the situation.  
Carriers also have different technology stacks with each one using its own coding system for ports. On 
a similar note, there is little consistency with the formats of dates and times between systems, nor is 
there a commonly used standard for city names across industry actors. From a data management 
perspective, participants should strive to create standardization and consistency in data across the 
organization – doing so creates trust and the ability to make quicker and more effective decisions 
rather than manually wrangle with various data types. 

It may be to reduce infrastructural (vessels, ports) idling times through more accurate predictions in 
movements and port visits, to identify capacity openings, to reduce energy consumption and 
infrastructure efficiency, or to achieve greater supply chain and end-to-end logistics visibility. It is 
critical to achieve further levels of efficiency, i.e. increasing assets utilization and productivity to make 
transition to low/zero emissions energy assets affordable, as highlighted in ALICE Physical Internet 
roadmap8. This means that short- and long-term planning of available infrastructure and resource must 

 
4 https://ihsmarkit.com/research-analysis/managing-cost-during-turbulent-times-the-untapped-potential-of.html 
5 Lind M., Watson  R.T., Ward R., Bergmann M., Bjørn-Andersen N., Rosemann M., Haraldson, S., Andersen T.,  (2018) Digital Data 
Sharing: The Ignored Opportunity for Making Global Maritime Transport Chains More Efficient , Article No. 22 [UNCTAD Transport and 
Trade Facilitation Newsletter N°79 - Third Quarter 2018] (https://unctad.org/en/pages/newsdetails.aspx?OriginalVersionID=1850) 
6 https://locode.info/USLGB 
7 https://www.cbp.gov/contact/ports/los-angeleslong-beach-seaport 
8 Ballot E., Barbarino S., van Bree B., Liesa F., Franklin R., ‘t Hooft D., Nettsträter A., Paganelli P., Tavasszy L. (2020) Roadmap to the 
Physical Internet. ALICE. (http://www.etp-logistics.eu/wp-content/uploads/2020/11/Roadmap-to-Physical-Intenet-Executive-
Version_Final.pdf) 
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be informed by what is happening outside the enterprise itself. The enterprise needs to assure 
connectivity outside its system boundaries to allow both provision and consumption of data to/from 
external actors to be combined with existing data within the enterprise. This needs to be combined 
with interconnected services and processes and shared protocols across industries. 

Furthermore, the volume and varieties of information are growing rapidly. Tomorrow’s decisions will 
require multiple data inputs, including both historical and real-time information and the ability to 
combine data sources. Whilst this creates opportunity, the disparity of information is challenging, 
namely the inefficient and laborious process of bringing these multiple datasets together, especially 
as these datasets come in varying formats. The downside is often missed opportunities because users 
are unable to capitalize on complete and accurate data. Manual processes attempting to solve these 
problems are troublesome, leaving industry participants prone to human error, lack of scalability, and 
inability to be dynamic – highlighted by the ongoing COVID-19 pandemic. The organization does thus 
need to establish an internal data environment that allows for connecting different data sets together, 
independent of whether they are real-time or historical feeds or internal or external sources.   

There must also be a focus on data quality. Most actors lack robust data quality functions to meet in-
house data standards, commonly citing the process of identifying issues in end user reports and 
downstream systems as a tactical workaround. This is a cause for concern as industry participants 
strive for more data collaboration and the following questions must be asked – if my data is not quality-
controlled, should I be sharing it? If I do not trust my data, should I trust others? Participants must take 
proactive responsibility for the quality and completeness of their data, must understand its full audit 
and lineage – where did the data come from, who changed it, at what time and why. As additional 
digital data streams become available, the more opportunity consumers have to increase the quality 
of their data used in decision-making. They will also have a stronger foundation to question the data 
that is provided by others. Enterprises must establish such robust data quality capabilities and 
governance to ensure decisions across the enterprise are calculated, confident and accurate. 

With data being their most valuable asset, industry operators must take action in their strategies 
towards this information. To drive true growth, efficiencies and collaboration, core data management 
at the organizational level must be established for the long-term success. Further, in conjunction with 
the investment in initiatives such as data lakes and business intelligence platforms, the notion 
“garbage-in, garbage-out” rings true, and industry participants must implement best practices – 
organizational data standards, technology, culture and accountability to ensure success individually 
and for the greater good in the larger ecosystem. 

Adapting workflows in the maritime ecosystem through clusters 

Transformation of the data infrastructure in other industries was preceded by a transformation in 
industry thinking. Indeed, change of any magnitude requires a shift in mindset by leaders who 
subsequently set in motion company activities.  In recent months maritime has begun to experience 
such a shift evidenced by the adoption of several industry wide decarbonization and sustainability 
conventions such as the Poseidon Principles9 and the Sea Cargo Charter,10 which entail the transfer of 
business sensitive information. Firms are implementing many of the best practices described above. 

 
9 https://www.poseidonprinciples.org 
10 https://www.seacargocharter.org 
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Indeed, the momentum towards the creation of a broader maritime ecosystem accelerated in 2020, 
due in large part to the pandemic-driven dispersion of staff to individual countries and home offices.  
Teams adapted to virtual work which, in turn, made evident the need to collaborate with both 
colleagues and customers using connected technologies and platforms. Individuals isolated from their 
co-workers could no longer rely on culturally ingrained, value driving workflows.  

Yet, structural barriers prevent the maritime ecosystem from flourishing more organically. To wit, 
there are nearly 1,000 ship owners in liquid cargo and 2,200 ship owners in dry bulk, not to mention 
the myriad technology companies, financial entities, and service providers in the broader ecosystem.  
This fragmentation exists as a breakwater against a tide of widespread collaboration. Collaboration in 
such an environment is hard to achieve. As such, self-organization within this larger ecosystem 
happens on a smaller scale. To augment (or even substitute for) those workflows, micro-ecosystems 
emerged in which one or more technology service providers, working in concert with an end-customer, 
developed business-specific and mutually beneficial solutions. Each solution lays down the necessary 
APIs and integrations to move data among systems, and solves for the challenges of data security, 
sharing and accuracy. We call these collaborations, “clusters”. Through the creation of these clusters, 
the architectural components for a broader maritime ecosystem are being built also responding to 
planetary and humanitarian concerns.11 However, most importantly, each new cluster drives 
measurable business value for the participants, generating evidence and case study narratives that 
demonstrate the importance of the micro-ecosystem becoming part of the global and integrated 
maritime transport ecosystem.   

Final reflections – towards optimized resource utilization  

Maritime transport is seeking ways to achieve efficiencies in the way it operates and services its 
customers at the same time as environmental concerns are raised on the agenda. Within the maritime 
sector, a collaborative responsibility to balance efforts of capital productivity and energy efficiency is 
now emerging.12 This act of balancing as well as data management are core themes of Maritime 
Informatics,13 14 an emerging discipline that is uniting practitioners and researchers in their efforts to 
improve the efficiency, sustainability, safety, and resiliency of shipping.  

For all participants, critical decisions need to be made on data coming from multiple internal and 
external data sources to derive meaningful and actionable insights and analytics. To do this, 
stakeholders must also focus on their internal data management and governance practices as a 
foundation for the wider ecosystem’s success. To facilitate scalability, it is key to adopt concepts such 
as “connect once and be able to connect to all”15. It is also important being able to define resources, 

 
11 Lind M., Gogh van M., Becha H., Kouwenhoven N., Lehmacher W., Lund E., Mulder H., Murphy N., Simha A. (2020) Information 
Sharing Communities for Digitally Enabled Supply Chain Visibility, Article No. 64 [UNCTAD Transport and Trade Facilitation Newsletter 
N°88 – Fourth Quarter 2020] (https://unctad.org/news/information-sharing-communities-digitally-enabled-supply-chain-visibility) 
12 Lind M., Watson R., Chua C. P., Levy D., Theodossiou S., Primor O., Picco A. (2020) A Primer for a Profitable and Sustainable Maritime 
Business, Smart Maritime Network, 2020-09-09 (https://smartmaritimenetwork.com/2020/09/09/prime-considerations-for- shipping-
success/) 
13 Lind M., Michaelides M., Ward R., Watson R. T. (2021, Ed.) Maritime informatics. Heidelberg: Springer 
14 Lind M., Michaelides M., Ward R., Watson R. T. (2021, Ed.) Maritime informatics: Additional Perspectives and Applications, 
forthcoming,. Heidelberg: Springer 
15 Hvid Jensen, H. (2020) 5 ways to digitalize logistics and boost trade. World Economic Forum. 
https://www.weforum.org/agenda/2020/02/how-the-global-logistics-industry-can-collaborate-to-increase-trade-and-reduce-poverty  
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processes and procedures following universal protocols and standards and open-source connectivity 
capabilities, which simplify access to assets, services, and resources.16 

There is a strong need to implement data management at the (sub)ecosystem level as well. Such an 
approach will achieve gains for multiple stakeholders (for example empowering local ecosystems 
involving a multitude of players to acquire and better serve existing customers, to drive accuracy in 
forecasting and planning strategies, and to lighten the burden on technology and operations teams in 
managing data).  

The performance of the self-organizing maritime ecosystem is never going to be better than its 
weakest link. This means each enterprise that is involved must perceive data as a competitive asset 
and manage it accordingly in order to stay ahead and drive wider ecosystem success. For the self-
organizing ecosystem of maritime transports, participants must acknowledge the need for 
collaboration to develop its competitive edge; enterprises of tomorrow must thus act in co-opetition 
empowered by data its data management building upon internal and external resources.  
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