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1. Context of the research

• Seaports are large networked infrastructures, which 
have considerable spatial impacts (Van Twist and Ten 

Heuvelhof, 1998).
• Such infrastructures must be prepared to 

accommodate future development within a context of 
stakeholder pressure due to environmental impacts 
(Dooms et al., 2013; Dooms, 2010).

• EC is convinced that port managing bodies should 
provide incentives to the shipping industry in its 
effort to improve sustainability, under the form of 
differentiated environmental charging schemes (ESPO, 

2015).
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1. Context of the research

However, cross-case analysis showed:
• Differentiated environmental charging schemes are not

yet rooted in main pricing strategy of every port;
• Different types of schemes are applied among different 

ports;
• The port sector’s approach is compliance through 

voluntary, self-regulation.

Some port managing bodies believe in a certain degree of 
harmonization to achieve the envisaged environmental 
impact.
• Collaborative platforms (IAPH’s WPCI, EcoPorts, etc.) 

and indices (e.g. ESI, Green Award, etc.)
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2. Problem formulation and objective

SH2 SH3 SH	pressure	to	improve	
industry	level	
environmental	
performance

Limited	impact	of	
initiatives	due	to	
uncertainty	of	

organizational-level	
impact

Port	Industry

PA

SH1

Objective
- Develop	a	solution	that	decreases	the	uncertainty	in	the	decision-making
- Thus	can	improve	industry	level	environmental	performance	as	more	ports	adopt	

environmentally	differentiated	charging

?

?



3. Literature review

• Complex Adaptive Systems (CAS) perspective:
– Focuses on how to manage complexity and decision-

making, when multiple agents are involved and 
performance of different levels need to be ensured 
(Bekebrede, 2010).

– Provides a framework that explains how creating 
change through agents, can result in system level 
impact.

– Framework of Van der Lei, Bekebrede & Likovic
(2010).
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3. Literature review

Port industry as a CAS
• Port industry can be regarded as a complex system 

as it consists of many elements or subsystems 
which are interrelated (Kauffman, 1993; Kolk and van der Veen, 2002; 

Bekebrede, 2010, etc.).
• Complex adaptive systems are open systems, 

adapting to changes that occur in the environment, 
e.g. stakeholder pressures. Transport 
infrastructures can be regarded as CAS (Bekebrede, 
2010).

• Emergent behavior of agents (PAs) can increase 
the system (industry) level environmental 
performance (De Bruijn & Herder, 2009; Bekebrede et al., 2015).
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3. Literature review

• Ongoing research on decision making on green initiatives 
and port differentiated charging schemes, and interviews 
with port experts, led to the identification of 4 major 
elements that influence decision making on green 
charging:

1. Governance: level of autonomy in decisions 
surrounding port environmental charging;

2. Resources: availability of slack resources to engage in 
differentiated pricing schemes, and the related costs;

3. Environmental and social: diversity of ports and 
complexity and interrelatedness of such issues and SHs;

4. Market: competitive pressures in the surrounding 
markets.
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4. Methodology

Multiple	Case	
Study

• Desk	research
• 14	in-depth	interviews	during	7	month	period	(June-Dec	’15)

Toolbox:	
Conceptual	Phase

• Based	on	literature	review	and	multiple	case	study
• Focus	Group	Discussion	(FGD)	with	30	port	industry	experts	(Jan	’16)

Toolbox:	
Finalization Phase

• Based	on	feedback	of	FGD
• Through	interaction	with	environmental	expert	of	trade	associations	and	
2	port	managing	bodies	of	the	Hamburg-Le	Havre	range	(March	’16)
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5. Results

• Literature and cross-case confirmed 4 relevant elements:
1. Market
2. Environmental & social
3. Governance
4. Financial & human resources

• Through a questionnaire (with a total of 8 multiple choice 
questions), a positioning (L-M-H) is identified in each of 
the 4 dimensions.

• The port will end up in the relevant quadrant of the larger, 
combined, matrix and receive relevant recommendations.
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http://www.environmentalcharging.eu/
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Set	of	recommendations	in	each	scenario
->	16	different	recommendations



5. Results

• Case: Port of Antwerp
– Based on their answers: scenario A2B1
– Found validation for their case

Date: 25th of August 2016 M. Langenus 11

A1B1	

A2B1	
A4B1	

A3B1	

A1B2	
A1B4	

A3B2	
A3B4	

A1B3	

A2B2	
A2B4	
A4B4	
A4B2	

A3B3	

A2B3	
A4B3	



5. Results
• Case: Port of Antwerp: Recommendations:
• To obtain a larger share in the total of vessels and to obtain a larger impact: 

– → Consider implementing more initiatives, incentive schemes (e.g. combine ESI and Green 
Award).

– → Consider making use of a tier system (e.g. apply the ESI with a first discount when reaching the 
score of 20 and a higher second discount at the score of 31) or “add-on features” (e.g. extra 
discounts for additional initiatives like the use of LNG, OPS, etc.)  

• Try to pursue an open communication towards the stakeholders; organize 
meetings on a regular basis, make use of social media to communicate. The 
more transparency the more stakeholders will be convinced of the goodwill 
behind the approach / direction the port wants to take.

• The port has the advantage to apply the scheme(s) that is/are most suitable for 
the port; the required budget is available, taking into account the complexity of 
the stakeholders’ relations.

• Because of the large financial basis, it is not necessary to discriminate in 
cargo markets. The port is able offer the rebate to every eligible vessel.
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6. Preliminary conclusions

Toolbox provides valuable input for:
• Confirms the complexity of triple bottom line 

decisions in port authorities in the context of core 
business related strategic actions.

• Supporting the decision-making process of selecting a 
particular “green” charging scheme;

• Decreasing uncertainty surrounding the decision making 
process and offering insights for ports currently not 
applying any scheme;

• Providing learning opportunities for ports that currently 
apply a scheme;

• Support port managing bodies in the environmental 
discussion with their stakeholders.
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7. Next steps, Limitations & Future research

Limitations:
• Trade off: ease-of-use versus complexity;
• Currently based on 14 ports;
• Further development of real impact analysis of 

implementation of differentiated charging schemes needs 
to be included.

Next steps:
• Incorporate further existing industry arrangements 

(Right Ship, Blue Angel, etc.).
• Further validation through testing with additional port 

cases.
• Link further with other environmental performance 

enhancing initiatives to develop a more holistic 
overview.
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Thank you

Questions?

Mychal Langenus
Mychal.Langenus@vub.ac.be
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