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DPSIR Approach (NB 

cyclical to helical)

Pressures (suite from 

each driver)
State changes 

(environmental/natural 

variables)

Impact (on human 

uses and on users)

Response (economic, 

governance actions, etc)

Drivers 

(human 

activities 

responsible)

Fulfil ‘The 

Ecosystem 

Approach’ (D+P)+R ≠ (S+I) 

Approach



Hence we need:

Drivers for management

Tools for management

Endpoints/Outcomes of management 

Therefore:

Manage for both ecology and economy (reason)

Using both technology and administrative bodies (tools)

Within both laws and governance (drivers)

For both society and politics (drivers)



Aim (economic & 

ecological goods 

& services)

Set indicators 

(birds/fishes; tonnage/ 

wealth creation, quality 

of life/non-infraction)

Perform monitoring 

(surveillance, condition, 

compliance, 

investigative)

Measure status (EII, 

habitat mapping)

Action required 

(defined in advance)

Set objectives 

(ecological, 

economic, 

societal, 

legislative)

Fulfil ‘The 

Ecosystem 

Approach’

Action not required 



Drivers

7 Tenets

Pressures

Objectives

State 

Change

SMART

HypothesesAims

Impacts

PEST

The Ecosystem Approach - Unifying Concepts

Symptoms of 

Ecosystem 

Pathology

12 Principles

Indicators

Indicators

Indicators

Response



P.E.S.T analysis (modified)

• The organisation of an environment can 

be analysed by conducting a P.E.S.T 

analysis. 

• This is a simple analysis of an 

environment’s Political, Economical, 

Social and Technological organisation.



• Environmentally sustainable

7 tenets for success in environmental 

management:

• Technologically feasible

• Economically viable

• Socially desirable/tolerable

• Legally permissible

• Administratively achievable

• Politically expedient

(Elliott et al Mar Poll. Bull 2006)

(yes)

(yes)

(yes?)

(?)

(yes)

(yes)

(??)

7 tenets for success in environmental 

management & habitat restoration:



7 tenets of environmental management

Environmentally

sustainable

That the measures will ensure that the ecosystem 

features are safeguarded

Technologically

feasible

That the methods and equipment for ecosystem 

protection are available

Economically viable That a cost-benefit assessment of the environmental 

management indicates sustainability

Socially

desirable/tolerable

That the environmental management measures are as 

required or at least are understood by society as being 

required

Legally permissible That there are regional, national, European or 

international agreements and/or statutes which will 

enable the management measures to be performed

Administratively

achievable

That the statutory bodies such as governmental 

departments, environmental protection and 

conservation bodies are in place and functional to 

enable the successful and sustainable management

Politically expedient That the management approaches and philosophies 

are consistent with the prevailing political climate 



( explicit, I implicit) 

Env. Econ. Tech. Soc. Leg. Admin. Polit.

1 Societal choices I  

2 Subsidiarity   I

3 Inter-ecosystem effects   I I I

4 Economic management  I 

5 Maintain ecosystem 

services

  I I

6 Maintain ecosystem 

functioning



7 Appropriate spatial & 

temporal scales

 I I

8 Long-term management  I I I

9 Manage for variability 

10 Manage to conserve & 

use biodiversity

   I

11 Use best practice, all 

'data'

  

12 Stakeholder input, incl. 

science

      



relative sea level rise

set-back/ 

managed 

retreat

wetland/habitat 

creation

increase in 

refugia

fisheries 

support

“coastal 

squeeze”

tidal area 

reduction

loss of prey/ 

feeding area

reduction in 

carrying capacity

fisheries 

repercussions

marine 

incursion

salinity/depth 

alteration

increased storminess

erosion

increased 

need for 

refugialoss of 

habitat

substratum 

change

community 

displacement

e.g. 

movement of 

brackish 

species
change in 

prey 

availability

Example: Climate Change - Effects on Estuarine Processes

coastal 

adjustment

‘Exogenic Unmanaged Pressures’



http://www.findaproperty.co.uk/library/libp0417.jpg


Aim to quantify the links in this horrendogram …..



(Elliott 2002 Mar Poll Bull)

….. and this one!



* Ow ns 55% of the foreshore (betw een 

mean high and mean low  w ater) and 

approximately half of the beds of estuarial 

areas and tidal rivers in the United Kingdom. 

* Ow ns the seabed out to the 12 mile 

territorial limit, including the rights to explore 

and exploit the natural resources of the UK 

continental shelf, excluding oil, gas and coal.

* Leases of easement for pipelines and 

cables, offshore renew able enerdy 

developments.

* Royalties from the extraction of minerals, 

principally marine aggregates.

* Prevention & 

detection of 

w ildlife crime

* Prevention of 

illegal trade in 

species once it 

occurs in the UK

* Protect and 

conserve 

w ildlife

by f ighting the 

illegal trade in 

endangered 

species.

* MoD police 

marine units have 

full constabulary 

pow ers anyw here 

in the UK.  They 

can also be:

 - Sw orn in as 

Fisheries Officers

-  Deputise as 

Customs & Excise

   Officers

* Dockyard ports, 

military ranges

* Historic Wrecks

* Port 

health

* Radiation 

Protection

* Historic 

w recks

* Renew able 

energy, other 

energy e.g. 

oil and gas.

* Consents for 

w orks in tidal 

w aters and at 

sea

* Marine 

developments, 

offshore 

energy, coast 

defences, 

* Pollution 

prevention, 

shipping, 

harbours, 

recreational 

safety, 

offshore 

safety, ship 

safety.

* Receiver 

of Wreck

* Local and 

regional 

planning

* Marine 

aggregate 

extraction 

through the 

Government 

View  

Procedure

House of 

Commons
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Lords
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Hydrographic 
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Defence 

Science & 

Technology Lab
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Environment 
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Local 

Authorities

Dept. of 

Trade 
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DEFRA 
(See 

Figure 2)
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* Make local 

bylaw s, 

regulate the 

method of 

f ishing, set 

minimum 

sizes for 

seafish and 

protect 

breeding 

shellf ish, 

restrict the 

taking of 

seafish to 

specif ic 

areas and 

times of 

year

* Works 

across all 

sectors of 

the UK 

seafood 

industry 

(f ishermen, 

f ish farmers,

processors, 

w holesalers, 

f ish friers, 

caterers, 

retailers and 

the import-

export 

sectors) to 

promote 

good quality, 

sustainable 

seafood

* Provides 

independent 

advice on 

sustainablke 

development 

in the marine 

environment

* Nature 

conservation

, protected 

areas e.g. 

SSSI, SPA, 

SAC, NNR, 

Ramsar, 

MNR., 

species 

protection

* Advisory 

body on 

marine 

policy 

* Advice on 

marine 

conservatio

n issues 

(marine 

protected 

areas) out to 

200nm

* Conserve 

and enhance 

the 

countryside, 

promote 

social equity 

and 

economic 

opportunity.  

Rural 

conservation

, recreation 

and amenity

* Flood 

defence, sea 

defence, 

coastal 

protection, 

emergency 

control 

centre, river 

and coastal 

engineering 

group

* Fisheries 

science and 

management, 

marine 

environmenta

l protection, 

aquaculture, 

f ish and 

shellf ish 

disease, 

hygiene and 

cultivation

* Licensing 

of deposits 

in the sea

* Water 

resource 

management, 

pollution 

prevention, 

w ater quality, 

IPPC, w aste, 

contaminated 

land, f lood 

defence, 

f isheries, 

navigation, 

recreation, 

conservation, 

planning 

liaison, salmon 

fisheries

* 

Independent 

advice to 

Ministers on 

radioactive 

w aste 

management 

issues

* Independent 

advice to the 

Queen, the 

Government, 

Parliament 

and the public 

on 

environmental 

issues 
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Department for Environment, Food and Rural Affairs (DEFRA)

a It is recognised that the Sustainable 

Development Commission w ill cut 

across many other departments w ithin 

Government
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Non-Ministerial 
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Marine 

Fisheries 

Agency

Environmental 

Protection Strategy

Water & Land Environment Quality 

& Waste

Climate, Energy and 

Environmental Risk
Centre for 

Environment, 

Fisheries and 
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Science 
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Land Management & 

Rural Development
Animal HealthScientif ic Advisor



Land Freshwaters Estuaries Coasts Open Sea

IPPC ?

ELD ? ? ? ? ?

EIA

SEA

HSD UK only

WFD

ICZM ?

Marine 

Strategy

?

MFD? ? ?

Waters where the EU ecosystem-based directives, recommendations and 

strategies apply; shows overlap in some environments; aim for ecosystem-

based management from land to the open sea (estuaries includes all 

transitional waters; ? indicates an uncertainty in implementation) 
(expanded from Apitz, Elliott, Fountain & Galloway (2006))


