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Introduction

The complexity of a port system:

• Global trading network,

• Long design lifetime,

• Numerous stakeholders,

• Intricacy with society, 

environment, and economy. 

Ports represent dynamic and complex engineering system.



Developments in the port sectors

• Changing technology

• Changing demand

• Black-swan event

• Etc.

The ever-growing complexity in port sectors in a volatile environment 

creates a high degree of uncertainty in port planning projects.
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Motivation

Unsuccessful port projects: 

• Loss of investment,

• Failure of the projects,

• Congestion in the port area or hinterland,

• Redundancy of ports,

• Costly regular adaptations, and loss of revenue.

The main reason for unsuccessful port development projects is inadequate consideration 

of uncertainty in the planning process.



Objective

• Framework for dealing with uncertainty in 

the port planning process



Ports of Isafjordur Network

Port functions:

• Transfer and storage of cargo;

• Value-added activities;

• Recreational activities.



Stakeholder Salience and Prioritization

Stakeholder analysis:

• Identify (key) stakeholders;

• Disclose stakeholder’s objectives;

• Identify uncertainties;

• Determine different planning horizons.

The complex nature of a port system involves a wide range of 

stakeholders with a broad spectrum of involvement.



Stakeholder Salience and Prioritization

Identification of stakeholder

• Snowball technique

Grouping of stakeholders 

• Internal stakeholders;

• External stakeholders;

• Legislation and public policy stakeholders;

• Community stakeholders;

• Academic stakeholders.



Stakeholder Salience and Prioritization

Means objectives

• Increasing competitiveness;

• Increasing effective and efficient use of land;

• Increasing safety and security;

• Increasing hinterland connectivity;

• Increasing financial performance;

• Better environmental implications;

• Creating flexibility;

• Increasing positive economic and social impacts.

Engagement of stakeholder (Value-Focused Thinking Method)

Value (314)

Idea, opinions 
purposes, desires, 
concerns, thought, 
needs

Subobjective (61)

What the stakeholders 
wish to achieve and 
should be addressed 
in the plan

Means Objective (8)

Actions that need to 
be implemented to 
achieve a fundamental 
objective

Fundamental Objective

The end that decision 
makers want to 
accomplish in a specific 
decision situation



Stakeholder Salience and Prioritization

• Three-dimensional stakeholder 

mapping (power-interest-salience 

decision surface)

Close collaboration and effective engagement with player are crucial in decision making.



Identification of uncertainties and their developments

Engagement of stakeholder 

• Internal group,

• External group,

• Legislation and public policy group.

SWOT analysis (strength, weakness, opportunity, threat)

• Vulnerability

• Opportunity

Key stakeholders were engaged to identify uncertainties development.
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Identification of level of uncertainties

Short-term horizon: 5 years (2020-2025)

• Port network is faced with opportunities. 

Middle-term horizon: 25 years (2025-2050)

• Port network is confronted with vulnerabilities.

Handling of opportunities and vulnerabilities

• Mitigating actions

• Shaping actions

• Hedging actions

• Seizing actions

To deal with uncertainties, their level was taken into consideration.

More

certain

Less

certain



Dealing with Uncertain Developments

Short-term horizon:

The uncertain developments 

around the cargo flow can be 

projected (level 1).

• Container flow



Port Throughput Forecast

• Parameter uncertainties (related 

to the quantity and quality of the 

data used)

Mutual Information Analysis

• Identifies the linear and nonlinear 

dependence between variables

• Model uncertainties (due to the 

choice of variables, assumptions, 

and the processes)

Bayesian statistical method 

• Allows combination of knowledge 

about parameters in a synthesis of 

prior knowledge with available data

Forecasting models are associated with epistemic uncertainty



Port Throughput Forecast

• National GDP (NGDP)

• Average yearly CPI (ACPI)

• World GDP (WGDP)

• Volume of national export trade (VNET)

• Volume of national import trade (VNIT)

• National population (NPOP)

Mutual information values between port throughput (left: non-containerized, 

right: containerized) and macroeconomic variables 

Historical and forecast non-containerized (left) and containerized (right) 

Port Throughput (PT), and Confidence Interval (CI)



Concluding Remarks

Conclusions:

• In this volatile and changing market environment, dealing with uncertainties in the port planning process 

increases the success of port projects. 

• To deal with an uncertain development in different time horizon, different methods need to be taken into 

consideration. 

Value of this work: 

• Meaningfully identifies uncertain developments in a projected lifetime and deals with them in the 

planning process.

• Enables decision makers to choose a preferred course of action and strategically implement the plan in 

the face of uncertainty.

Practical recommendations:

• Port cluster can be developed to create synergy between related activities, alleviates the risk of conflict 

associated with irrelevant activities, facilitates a joint business plan of companies.
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