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Approach
• Place-based

• Stakeholder-inclusive

• Ecosystem-based

• Design-oriented

• Bottom-up

• Aiming to meet societal, 

economic & management challenges

Transdisciplinary, game structuring 

approach

Applied in:
Texas, USA

South Africa,
the Netherlands



Context

4 Feb • Research team travel to Ghana

5 Feb
• Field trip along the coast to Tema

6 Feb •Mini-symposium with researchers

7 Feb • Data acquisition and interviews

8 Feb
• Data acquisition, interviews, preparation

9 Feb
• Multi-stakeholder Workshop

10 Feb
• Academic follow-up meeting 

DIMI Ghana

Observation, 

engagement
Knowledge integration

Developing system 

understanding

Stakeholder-inclusive, 

value-based design

Feedback, Integration





6-Step Workshop

1. Getting acquainted

2. Developing the system story; local stakeholders on 
past, present and future of Tema and its Port

3. Developing the system story; researchers on 
Sustainable Ports in Africa, Tema and its Port

4. Identifying key stakeholders

5. Developing visions

6. Voting on visions from the point of view of key 
stakeholders

Slinger et al. (2014), Cunningham et al. (2014)

Who are we?

What do we 

care

about?
Who cares?

Visioning

Valuing



#1 Getting acquainted: map exercise



#2 – Developing the system story:  local
stakeholders on past, present, future Tema 



#2 – Developing the system story:  local
stakeholders on past, present, future Tema 



Interaction
people, planet and profit

27 januari 2017

Port

Natural/coastal
system

Ecological system

Socio-economic
system

Environmental

dynamics

Eco-system

(dis)services
Eco-system

(dis)services

#3 Developing the system story: 
researchers on Tema and its Port



Tema Coastal System

— Kwasi Appeaning-Addo, Wiebe de Boer

Coastal Ecosystem Response to Change

— Edem Mahu, Arno Kangeri

Values Associated with Ecosystem Services

— Mark Koetse, Barnabas Amisigo

#3 Developing the system story: 
Researchers on Tema and its Port



#4: Who cares? 
Identifying key stakeholders



#5 – Developing future visions













#6 – Voting on the visions



Analysis and interpretation of 
workshop results

T-1 Historic development

T0 Existing port (status quo)

T1 Expansion (standard design) 

T1
+ Incremental added value (green port) 

T1
++  Out of the box (green port ++) 



• Wide range of envisioned futures

– with complex inter-sectoral relations

– reveal understanding of local impacts, global benefits 

• 6-step transdisciplinary, game structuring approach was 

effective in Ghana

– participants stayed all day and into the evening

– demonstrated stakeholder-inclusive approach of project

– provides a basis for further exploration of stakeholder 

values, and the integrated design framework

Analysis and interpretation of 
workshop results



Port design hierarchy
(de Boer et al. 2018)

1. Alternatives to port 
development

2. Port site

3. Port layout

4. 
Structures & 

Materials

Compendium 

of methods

Set-up overarching 
co-design process

Value-based

Stakeholder-
inclusive

Ecosystem-based

Future-proof

Systemic 

elements of 

the approach

Integrated 

engineering 

design

Methods & 

selection 

criteria

contextualize how?

Sustainable Ports Framework
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