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Defining Marine Spatial Planning 

• Marine spatial planning is a public process of analyzing and 
allocating the spatial and temporal distribution of human activities in 
marine areas to achieve ecological, economic, and social objectives 
that usually have been specified through a political process  

 

• MSP is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions 
among its uses, to balance demands for development with the need 
to protect the environment, and to deliver social and economic 
outcomes in an open and planned way 

 

• Characteristics of  marine spatial planning are - area-based, 
integrated, adaptive, strategic, participatory and ecosystem-based 
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MSP step by step 



Why Marine Spatial Planning? 

• Demand for outputs (goods and services such as food and energy) usually 
exceeds the capacity of marine areas to meet all of the demands 
simultaneously 

 

• Marine resources are “common property resources” with open or free 
access to users. Free access often, if not always, leads to excessive use of 
marine resources, e.g., over-fishing, and eventual exhaustion of the 
resources 

  

• Because not all of the outputs from marine areas, especially ecosystem 
services such as wildlife habitat and nutrient cycling, can be expressed in 
monetary terms, markets cannot perform the allocation tasks  

 

• Some public process must be used to decide what mix of outputs from the 
marine area will be produced over time and space. That process is marine 
spatial planning 

 



But MSP is Challenging because of: 

• External and internal drivers and pressures 

 

• Our relationship with and attitudes toward the ocean 

 

• The degraded and declining state of marine environment 

 

• Our fragmented, sectoral approaches to management 

 

• Co-existing legal and ecosystem boundaries in the marine environment 

 

• Monetary value of ocean industries and non-monetary ecosystem goods & 
services 

 

• Many and growing number of traditional and emerging ocean industries 

 

 

 

 

 

 



DPSIR 
Drivers/Behaviours – Pressures – State – Impacts - Responses 

• A general conceptual framework 
that describes ‘causal’ 
relationships 

 

• Developed by European 
Environmental Agency 

 

• Widespread system for 
categorizing and communicating 
information on interaction 
between society and 
environment 

 



There are: 

External Drivers 

 

• Global population growth 

 

• Our fossil-fuel based 
economy 

 

• Migration to the coast and 
urbanization 

 

• Coastal development 

Internal Drivers 

 

• Traditional ocean uses 

 

• Emerging ocean uses 

 

• Cost of waste disposal 

 

• Extending land into the sea 

 



The anthropocene 

A new age of human impact 

26 May 2011 

Science 7 October 2011 



Driver: Population Growth 



The anthropocene 

Population and CO2 



The anthropocene 

Population and nutrients 

0

2

4

6

8

10

12

14

16

T
g

 N
 y

r -
1

North

America

South

America

Africa Europe North

east

Asia

East

Asia

South

Asia

Coastal Nitrogen Loading in 1990  

and 2050 (Business-as-Usual Scenario) 



Drivers: Migration & Urbanization 

Migration to coast Coastal urbanization 



Driver: Coastal Development 



Pressures 

• Driving forces lead to human activities such as transportation 
and food production 

 

• These activities exert ‘pressure’ on the marine environment as 
a result of production or consumption processes 

 
– Physical disturbances (changes in land use, interference with hydrological 

processes, marine litter) 

– Chemical disturbances (emissions of hazardous contaminants, enrichment of 
nutrients and organic matter) 

– Biological disturbances (selective extraction of species, introduction of 
microbial pathogens or non-indigenous species) 



State and Impacts - globally 

• Basically the same set of drivers and pressures in all marine regions, just in 
different combinations and degrees of intensity 

 

• Result in same set of issues that negatively impact the state of the marine 
environment, with known impacts 

 

• Some areas of improvement but overall and continuing decline and 
degradation 

 

• With impacts on the environment, society and the economy 

 



 



The anthropocene 

Ocean climate 

Global sea level Arctic summer sea ice 

sources: UC Sea Level Research Group, NSIDC, AVISO 

1992 2002 2012 



Polluted waters  



Eutrophication / Dead zones 

 

 

 



Depleted fish stocks 

 

 

 

 

 

 



Altered and Destroyed Habitats 



More marine invasive species 



Sea temperature rise 



Rising sea-level 



Acidifying ocean waters 
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Changes in the distribution and abundance of marine life 



The anthropocene 

Fall of the wild 



The anthropocene 

Plastics 

Law et al., Science, 2010 



Human vulnerability and the ocean 

Marine Weather Extremes 



Human vulnerability and the ocean 

Coastal hazards 



Human vulnerability and the ocean 

Coastal livelihoods and ocean economy 
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Invasive species Pollution and waste 

Climate change –
temperatures, 
sea level & 
hypoxia 

Ocean Acidification 

 

Single stressors 
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Possible effects of combining different stressors:  

    
 Amplification 

 

 Compensation 
    

 

Multiple stressors 



Where are we today? 
 

• The world has reached the end of the period when human 
impacts on the ocean were minor in relation to the overall 
scale of the ocean 

 

• Human activities now have so many and such great impacts 
on the ocean that the limits of its carrying capacity are being, 
or have been reached 

 

• The successful management of human activities affecting the 
marine environment will require the consideration of the full 
range of factors relating to human activities affecting the 
ocean 

 



Our Relationship with the Ocean 



How do you view the ocean? 

When you consider the ocean What do you feel? 

 

• Awe? 

• Respect? 

• Fear? 

• Opportunity? 

• Responsibility? 

• Depression? 

• Hope? 

• … ? 



Our attitudes toward the coast 

 
Arrogance?                               Indifference? 



Our limited view cannot see the whole picture 



Two Different Ocean Views …  



 

Some Areas are Ecologically More 

Important than Others 

• Areas of High Biodiversity, 

• Areas of High Endemism, 

• Areas of High Productivity, 

• Nursery & Spawning Areas, 

• Migration corridors and 

   feeding/stopover areas, 
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Some Areas are Economically more 

Important than Others 

• Oil and Gas/Metal deposits 

• Sustained Wind and Tidal areas, 

• Transportation/Communication Routes, 

• Submarine communication cables, 

• Fishing/Aquaculture areas, 

• Recreation/Heritage Areas (Tourism), 

• Conservation Areas. 

41 



Conflicts among Human Activities 

42 



Conflicts between Humans and Nature 

43 



International Ocean Governance 



To marine planning 

and management 

leads to: 

• Inefficient use of 

resources 

• Conflicting claims on 

space 

• Missed opportunities 

for more sustainable 

coastal development 

The Fragmented Approach 



Co-existing Legal and Ecosystem Boundaries 

Maritime Zones under UNCLOS Ecosystem-defined Areas 



         The Ocean Highway-Species Mobility 

47 



Value of Ocean Industries 

Ocean-based industries’ 
contribution to economic output 

 

• $1.5 trillion USD in value 
added 

 

• Total asset base $24 trillion 

 

• Predicted to double by 2030 

 

• 40 million full-time jobs 

 
OECD, 2015 
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OCEAN 

Economy 
Non-

economic 
benefits 

• Fishery and aquaculture 

• Travel and tourism 

• Ports, infrastructure, 
maritime transport 

• Energy  and minerals 

• Biological services 

• Regulating services: 
carbon, flood protection, 
erosion control 

• waste and nutrient 
recycling  

 

Quantifying social and economic wealth derived from marine 
systems 

49 



The ocean has many and increasing uses 

• Some are traditional 

• Some are new 

 

• Some do little or no harm 

• Others can be very destructive 

 

• They all interact in an 

    increasingly crowded space 

 



TRADITIONAL OCEAN INDUSTRIES 
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Shipping 
(Impacts) 

Source: http://www.marinetraffic.com/en/ais (2015) 

Higher Ship density 

http://www.marinetraffic.com/en/ais


Ports 
(Benefits and impacts) 



Shipbuilding and repair 



Dredging 



Capture fisheries 



Capture fisheries 



Seafood processing 



Beyond Fish & Ships 



Conventional offshore oil & gas exploration 

and production (shallow waters) 



Marine business services  



Submarine cables and pipelines 



Submarine cables and pipelines 



Aggregate (sand & gravel) mining 



Military activities 



Marine manufacturing and construction 



Maritime and coastal tourism 

Source: http://www.wttc.org/ 



Marine research and development 



Ocean education 

Ocean 

Education  



EMERGING OCEAN INDUSTRIES 



Offshore aquaculture 



Offshore production 

currently accounts for 

30% of global oil 

production and 27% of 

global gas production. 

Deep and ultra-deep water oil & gas 

exploration and production 



Marine renewable energy 



Marine renewable energy 

Source: IRENA, 2014 www.irena.org  



Marine and seabed mining  

(metals & minerals) 



Desalinization plants  

Seawater desalination plant built by Doosan Heavy Industries & Construction in Saudi Arabia.  

Source: http://www.koreaherald.com/common_prog 



Marine biotechnology 



Maritime safety and surveillance 



High-tech marine products and services 





THE FUTURE  



Carbon capture and storage in seabed 



Management of ocean-scale marine protected 

areas 



Source: http://gis.eucc-d.de/waddengis_mapfish/index.htm 



Defining Ecosystem-based Management 

 
EBM is an interdisciplinary approach that balances ecological, social 
and governance principles at appropriate temporal and spatial scales 
in a distinct geographical area to achieve sustainable resource use.  
 
Scientific knowledge and effective monitoring are used to acknowledge 
the connections, integrity and biodiversity within an ecosystem along 
with its dynamic nature and associated uncertainties.  
 
EMB recognizes coupled social-ecological systems with stakeholders 
involved in an integrated and adaptive management process where 
decisions reflect societal choice 



 
  
 Consider ecosystem connections 
 
  Appropriate spatial and temporal scales 
 
  Adaptive management 
 
  Use of scientific knowledge 
 
  Integrated management 
 
  Stakeholder involvement 
 
  Account for dynamic nature of ecosystems 
 
  Ecological integrity and biodiversity 

 

 

  Sustainability 

 

  Recognize coupled social-ecological systems 

 

  Decisions reflect societal choice 

 

  Distinct boundaries 

 

  Interdisciplinarity 

 

  Appropriate monitoring 

 

  Acknowledge uncertainty 

 

Key Principles of Ecosystem-based Management 



Ecosystem-based MSP vs.  
Integrated Maritime Spatial Planning 

   

Ecosystem-based MSP 

 

Integrated-Use Maritime Spatial Planning 

 

Overarching aim  

 

A framework for implementing the 

Ecosystem-based Approach 

 

 

A framework for promoting maritime economic 

development 

 

Role of MSP 

 

Marine spatial planning for achieving good 

environmental status 

 

Maritime spatial planning as a mechanism for 

integrating different uses and promoting ‘blue 

growth’ 

 

Role of MPAs 

 

A foundation of EBM: conservation 

through MPAs as core of implementation 

 

Conservation and MPAs as one of the uses of sea 

space, which can be traded-off against other uses 

 

Marine vs. maritime 

 

Ecocentric 

 

 

Utilitarian 

 

Approach to sustainability 

 

Longer-term view  

 

 

Short-term view 



Measuring Effectiveness 

Effectiveness depends on:  
 

• Your sectoral perspective and your priorities 
 
• Whether the fulfilment of your objective was 

achieved; or 
 
•  If you have achieved optimum trade-offs 

between a diversity of ecological, economic and 
social objectives 
 



MSP in Practice Today 
Comparative analysis of many MSP case studies concluded that: 
 
• MSP is often focused on achieving specific sectoral objectives, related to nationally important 

strategic priorities. These are often related to energy projects 
 
• The strategic sectoral objective was the primary driver, main focus and over-riding priority of the 

processes, and any trade-offs and compromises were aligned to ensure that the strategic sectoral 
objective was achieved 

 
• Is this just ‘strategic sectoral planning’; a process that focuses on the need to expand a particular 

maritime sector, in order to fulfil particular requirements and visions? 
 
• Have national investments already been made and major concessions granted to companies? If 

so, extremely unlikely to be retrospectively affected by any subsequent marine planning regime 
 
• Top-down processes tend to dominate, more participative platforms tending to be disconnected by 

design from executive decision-making 
 
• Blue growth is the dominant overall priority, often aligned with strategic sectoral priorities, 

despite growing indications that the target for Good environmental status  is unlikely to be met 
 



Step-wise, linear processes are rarely 
implemented in reality 



MSP Development in Taiwan should: 
 

1. Begin with a clear view of national development priorities for your coastal and ocean areas 
 

1. Understand which sectoral interests hold most power and influence – the power of the status quo 
 

2. Work to overcome the fragmented, sectoral approaches to marine management 
 

3. Accommodate a growing suite of existing and emerging ocean industries 
 

4. Balance the valuation of monetary-based ocean industry outputs and the inherent value of marine 
ecosystem goods and services 
 

5. Recognize that the marine environment is increasingly degraded and that climate change will add 
significant additional pressure – need for adaptation 
 

6. Reconcile the co-existence of straight-line maritime legal boundaries and ecosystem boundaries 
that transcend administrative definitions 
 

7. Consider how to proceed with your neighbours who share common marine space and economic 
objectives 
 

8. Consider the national implications of meeting the goals and targets of the UN 2030 Agenda for 
Sustainable Development 
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17 objectives to transform our world: Agenda 2030 



Questions for Consideration and Discussion 

• What are Taiwan’s national policy priorities in your coastal and ocean 
areas? 

 
• Have decisions on strategic priorities and major offshore developments 

already been made? 
 
• Will MSP zonation schemes be allowed to foreclose strategically important 

development opportunities? 
 
• Will stakeholders stay engaged in a process over which they will likely have 

very little influence, given the dominance of certain powerful sectors? 
 

• Will respect for marine ecosystem integrity and resilience be central to 
increasing ocean development? 
 


