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Sustainable development:
“development that meets the needs of the present
without compromising the ability of future generations
to meet their own needs”.
Report of the World Commission on Environment and Development:
“Our Common Future” (WCED, 1987).
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PROGRESS…

Framework of this contribution
Aim: To propose a methodology for the assessment of sustainable
development in coastal (and marine) areas, based upon a system of
indicators that will be a practical tool for management purposes.

Assessment of sustainability in coastal
ar eas

METHODOLOGICAL APPROACH

METH. APPROACH

Definition of coastal area:
“A strip of land and sea of varying width depending on the nature of the environment and
management needs. The natural coastal systems and the areas in which human activities involve the
use of coastal resources may therefore extend well beyond the limit of territorial waters, and many
kilometres inland.”
EC, 1997.

Testing area:

METH. APPROACH

Indicators:
Major functions:
- to assess conditions and trends;
- to compare across places and situations;
- to assess in relation to goals and targets;
- to provide early warning information;
- to anticipate future conditions and trends.
Gallopin (1997)

Desirable properties of indicators and indicator systems
(from a practical point of view):
1. Indicator values must be measurable (or at least observable).
2. Data must be already available or obtainable (measuring, monitoring).
3. The methodology for data gathering and processing, and for construction
of indicators must be clear, transparent and standardized.
4. Means for building and monitoring the indicators should be available
(financial, human, and technical capacities).
5. The indicators or sets of indicators should be cost effective.
6. Politically accepted at the appropriate level.
7. Public participation and support in the use of indicators is highly
desirable.
Gallopin (1997)

Conceptual approaches for
assessment:
- causal: PSR, PSRI,…
- thematic
- monetary
- indexes and composite
indicators
- other

METH. APPROACH

Bellagio Principles for Sustainability
Assessment and Measurement (STAMP)
1.

Guiding vision and goals for sustainable development.

2.

Essential considerations: social, economic and environmental systems and their
interactions; current trends and drivers of change; risks, uncertainties;…

3.

Adequate scope: geographical and temporal (short- and long-term effects).

4.

Framework and indicators: clear and simple structure; standardized measurement
methods (for comparability); comparison with targets.

5.

Transparency of methods and information, explaining choices, assumptions and
uncertainties.

6.

Effective communication: use clear and plain language; present information in fair and
objective way; make data available; visual tools and graphics to aid interpretation.

7.

Broad participation: early engagement of users of the assessment; reflect different views
while providing leadership.

8.

Continuity and capacity: repeated measurement; responsiveness to change; investment
to develop and maintain capacities; continuous improvement.

Source: Pintér at al., 2010.

METH. APPROACH

Diverse materials and methods used…
Information sources
• Relevant assessment systems
• Reference literature
• Databases
Group communication techniques
• Phone conference
• Commision
• Formal conference or seminar
• Conventional Delphi
• Delphi in real time

Determining suitability of measures
• Development status
• Provides trends
• Existence of data
• Access to data
• Etc.

Other
Design tools, calculation
and representation of
indicators.
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Measures calculation test

4.

Integrated analysis and communication

METH. DEVELOPMENT

Analyses of the available developments and methodological limits.
Analysis of the main systems of indicators used throughout the research.

1. Type of initiative: 12/24 are guides in which no indicator calculations are performed.
4. Priorities: 14/24 do not use them.
5. Conceptual frameworks: used in all cases (18 thematic, 9 causal).
6. Involved agents: mainly institutional leadership; greater participation in supranational and
subregional levels (BR).
7. Selection of indicators: higher proportion of indicators oriented by scientific and technical
criteria; often also some guided by legislation.
8. Dimensions: 21/24 apply them.
10. Limits: 10/24 identify thresholds for a few of all indicators. 11/24 define trends
11. Methodologies: 10/24 presented detailed calculation sheets, facilitating replication.
14. Continuity: most did not perform calculations along the time  no effective monitoring of
sustainability is being achieved.

METHODOLOGICAL DEVELOPMENT
1.

Critical analyses of the available developments and methodological limits

2.

Assessment methodology proposed

3.

Measures calculation test

4.

Integrated analysis and communication

METH. DEVELOPMENT

2.1. Delimitation of coastal area and identification of the study area
•

The area selected to test the methodology is the Canary Islands, considering the land and sea
space (up to the maximum limit of the EEZ).

•

From the definition of selected coastal area (EC, 1997), it was recognized that the limits will be
different for the different indicators and measures to be considered.

1

Delimitation of the coastal area

Identification of the study area

2

Selection of the Priorities for
Sustainability of Coastal Areas

Bibliographical sources

3

Compilation of indicators
and measures per Priority

Indicators systems

4

Pre-Selection of Priorities,
Indicators and Measures (PIM)

DELPHI: PHASE 1.
1. Validation of Priorities
2. Revision of PIM1 -> PIM2
3. Relative importance of PIM
DELPHI: PHASE 2.

METH. DEVELOPMENT

2.2. Identifying sustainability priorities of coastal areas
Considerations:
•

Select sustainability priorities that can be applied to most coastal regions.

•

Choosing a small number of priorities that incorporate all dimensions of sustainability.

UNESCO, 1993

EEA, 2007

COM(2008)395 final

METH. DEVELOPMENT

2.2. Identifying sustainability priorities of coastal areas
Proposal of sustainability priorities of coastal areas:

•

Priority 1.- Arrange the space and minimize risks related to the coastal area.

•

Priority 2.- Optimize the economy of the coastal area.

•

Priority 3.- Strengthen the integrity of the natural heritage of the coast.

•

Priority 4.- Improve the quality of life of the local population.

•

Priority 5.- Promote the transfer of knowledge about sustainability of coastal areas.

METH. DEVELOPMENT

2.3. Compilation of indicators and measures
Detailed review of the indicators and measures included in relevant assessment systems:
i.

Referred to the global or supranational levels, whose theme is sustainability assessment.
Eg: UNCSD, 2007; UN, 2000; EC, 2007.

ii.

Concerning sustainability of the coast in different spatial or administrative areas. Eg: UNESCO,
2006; Martí et al., 2007; CoPraNet, 2007.

iii.

Related to the geographic scale (or immediately above or below). Eg: OSE, 2007; Gobierno
de Canarias, 2005; Reserva de Biosfera de Lanzarote, 2003.

METH. DEVELOPMENT

2.3. Compilation of indicators and measures

Characterization of the chosen
indicators and measures:
•

Source analysed.

•

Name and code.

•

Associated measure(s) and codes.

•

Topic and subtopic in the original
document.

•

Description of indicator or measure.

•

Formulation of the measurement.

•

Unit of measure.

•

Geographical scope of analysis.

•

Data sources.

•

Calculation period.

•

Identification of thresholds or targets.

•

Conceptual frameworks used.

•

Other observations.

Synthesis:
1. Sort by Coastal Sustainability Priorities,
2. Group by subjects or themes,
3. Highlight repeated features, issues of interest, ...
Result:
First list of priorities, Indicators and Measures (PIM 1).

METH. DEVELOPMENT

2.3. Compilation of indicators and measures
Priority 1.- Arrange the space and minimize risks related to the coastal area.
•

•

•

•

Indicator 1-1: Population pressure in the island and coastal territory
–

Measure 1-1.1. Evolution of demographic pressure

–

Measure 1-1.2. Pressure of tourism on the local population and territory

Indicator 1-2: Use of coastal areas
–

Measure 1-2.1: Use of terrestrial coastal areas

–

Measure 1-2.2: Artificial consolidation of land-sea interface

–

Measure 1-2.3: Use the marine coastal space

Indicator 1-3: Public protection of coastal areas
–

Measure 1-3.1: Protected areas on the coast (land and sea)

–

Measure 1-3.2: Public land in the coastal area

–

Measure 1-3.3: Defence of Maritime-Terrestrial Public Domain

–

Measure 1-3.4: Rustic land on the coast

Indicator 1-4: Natural Hazards on the coast
–

Measure 1-4.1: Risk areas on the coastal

–

Measure 1-4.2: Values located in risk areas

–

Measure 1-4.3: Investment in defence and restoration measures

METH. DEVELOPMENT

2.3. Compilation of indicators and measures
Priority 2.- Optimize the economy of the coastal area.
•

•

Indicator 2-1: General descriptors and of economic activity and diversification
–

Measure 2-1.1: Economic diversification in the coastal area

–

Measure 2-1.2: Employment

–

Measure 2-1.3: Direct investment in the coastal area

Indicator 2-2: Environmental Balances of the economic sectors

–

Measure 2-2.1: Energy

–

Measure 2-2.2: Water

–

Measure 2-2.3: Waste management

–

Measure 2-2.4: Construction industry

–

Measure 2-2.5: Transport: Aviation

–

Measure 2-2.6: Transport: Maritime

–

Measure 2-2.7: Transport: Land

–

Measure 2-2.8: Tourism

–

Measure 2-2.9: Marine recreation

–

Measure 2-2.10: Fisheries

–

Measure 2-2.11: Aquaculture

–

Measure 2-2.12: Ports

METH. DEVELOPMENT

2.3. Compilation of indicators and measures
Priority 3.- Strengthen the integrity of the natural heritage of the coast.
•

Indicator 3-1: Environmental Quality
–

•

Measure 3-1.1: Ecological status of coastal waters

Indicator 3-2: Effective protection of the natural values of the coast
–

Measure 3-2.1: Characterization of biodiversity in the coastal area

–

Measure 3-2.2: Monitoring coastal biodiversity

–

Measure 3-2.3: Management of protected areas on the coast

METH. DEVELOPMENT

2.3. Compilation of indicators and measures
Priority 4.- Improve the quality of life of the local population.
•

•

•

Indicator 4-1: General descriptors quality of life in the coastal area
–

Measure 4-1.1: Access to housing

–

Measure 4-1.2: Poverty rate

–

Measure 4-1.3: Healthcare

–

Measure 4-1.4: Public safety

–

Measure 4-1.5: Education

–

Measure 4-1.6: Quality of public transportation

–

Measure 4-1.7: Food import dependency

–

Measure 4-1.8: Migration

–

Measure 4-1.9: Coexistence with tourism

Indicator 4-2: Environmental quality in coastal areas
–

Measure 4-2.1: Quality of coastal waters

–

Measure 4-2.2: Environmental Management Systems in the coastal area

–

Measure 4-2.3: Quality of water management

–

Measure 4-2.4: Atmosphere in coastal urban areas

Indicator 4-3: Heritage and cultural identity on the coast
–

Measure 4-3.1: Existence and protection of cultural heritage on the coast

–

Measure 4-3.2: Enjoyment of cultural heritage by the population

METH. DEVELOPMENT

2.3. Compilation of indicators and measures
Priority 5.- Promote the transfer of knowledge about sustainability of coastal areas.
•

•

•

Indicator 5-1: Transfer of knowledge to society
–

Measure 5-1.1: Education & Training

–

Measure 5-1.2: Promotion of public use of the coast

–

Measure 5-1.3: Raising awareness of coastal sustainability

–

Measure 5-1.4: Perception of the population on coastal sustainability

Indicator 5-2: Citizen Participation
–

Measure 5-2.1: Implementation of Local Agenda 21

–

Measure 5-2.2: Direct democracy

–

Measure 5-2.3: Activity of associations and NGOs in the coastal area

–

Measure 5-2.4: Responsiveness in public consultations related to the coast

Indicator 5-3: Transfer of scientific knowledge for sustainability
–

Measure 5-3.1: Scientific research useful to the sustainability of coastal areas

–

Measure 5-3.2: Implementation of EIA and SEA to planned interventions in the coastal area

–

Measure 5-3.3: Dissemination of research results

METH. DEVELOPMENT

2.3. Compilation of indicators and measures
With the preparation of PIM1, the third methodological step is completed.
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2.4. Assessment of PIM1 using Delphi study
Active participation of a panel of experts to:
1.

Review and validate PIM1 in a field of experimentation

2.

Determine the relative weights of the elements of the assessment system

METH. DEVELOPMENT

Expert Panel Selection.
Expert Panel Selection.

Preparation of materials for Query 1:
Preparation of materials for Query 1:
- PIM1
-- PIM1
General questionnaire

-- General
questionnaire
Tables for
assesment of relativ e importance of PIM1 elements
- Tables for assesment of relativ e importance of PIM1 elements
1st round: individual interviews
1st round: individual interviews
- Comments to PIM1
-- Comments
to PIM1
Answers to questions

-- Answers
to questions
Assessment
of relative importance
- Assessment of relative importance

Analyses of collected data:
Analyses of collected data:
- Incorporation of comments and questions to PIM1
-- Incorporation
of comments
and questions
to PIM1
Tabulation of importance
values
and analysis
of responses
- Tabulation of importance values and analysis of responses

Preparation of materials for Query 2:
Preparation of materials for Query 2:
- Development of PIM2: PIM1 review, new I and M
-- Development
of PIM2: PIM1 review, new I and M
General questionnaire
-- General
questionnaire
Revision of the assessment of relative importance

- Revision of the assessment of relative importance

2nd round: individual interviews
2nd round: individual interviews
- Comments to PIM2
-- Comments
to PIM2
Answers to questions

-- Answers
to questions
Assessment
of relative importance
- Assessment of relative importance

Analyses of collected data:
Analyses of collected data:
- Final list of PIM validated by the panel of experts
list of PIM
validated
the panelof
ofP,
experts
-- Final
Calculation
of the
relative by
importance
I and M
- Calculation of the relative importance of P, I and M

METH. DEVELOPMENT

2.4. Assessment of PIM1 using Delphi study
With the completion of the Delphi study ends the fourth step of the proposed methodology.
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2.5. Selection of measures for the calculation
It is made based on the following criteria:
•

Relative importance (panel of experts, through Likert scale)

•

Calculation viability

Criteria of calculation viability:
Modified after Borja et al., 2004; Diedrich et al., 2008;
Fernández-Palacios, 2009.
1. Data availability
1A. Spatial scales
1B. Time scales
1C. Ease of access

Calculation viability classification:
•
•

2. Calculation feasibillity
2A. Availability of methodology
2B. Indicator management complexity
3. Identification of trend and threshold
Consistent with Gallopín (1997)

1-3 points for each criterion
Máx. = 18 puntos

≥ 16
 high viability
13 – 15  medium viability
≤ 12
 low viability

METH. DEVELOPMENT

2.5. Selection of measures for the calculation
Determination of calculation preference

METH. DEVELOPMENT

2.5. Selection of measures for the calculation
After determining the calculation preference of measures, the specific calculation is performed.
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3.1. Preparing the calculation test

The calculation of measures requires progress on the following issues:
A. Preparation of detailed methodology sheets
B. Perform calculations and materials for the presentation of results.
C. Interpretation of results.

METH. DEVELOPMENT

3.2. Evolution of the local population (Measure 1-1.1)
A. Detailed methodology sheet:

METH. DEVELOPMENT

3.2. Evolution of the local population (Measure 1-1.1)

Analyses for the municipal level
also undertaken.

METH. DEVELOPMENT

3.4 Use of coastal land space (Measure 1-2.1)
- Analysed in coastal strips by
distance from the coastline.
Determinación de tendencias de acuerdo con la descripción de la ficha metodológica.
Elaboración propia.

15%

18%

- Observed net changes:
• +17.221 Ha of artificial surface,
• -12.356 Ha of natural areas,
• -4.494 Ha of agricultural areas.
- Major changes occurred in the
period 2000-2006.
- The pressure on space is
concentrated in closest kilometre to
the coastline.

7%

8%

Cambios en la cobertura del suelo en los periodos 1990-2000 y 2000-2006 en el conjunto del
Archipiélago Canario. Datos: CLC. Elaboración propia.

METH. DEVELOPMENT

3.5. Protected areas in the coastal areas (Measure 1-3.1)
CANARIAS
1.800

1.600

1.400

Superficie (miles de Ha)

1.200

1.000

800

600

400

200

-

Evolution of the total
protected surface in the
Canary Islands, analysed in
terrestrial and marine strips
by distance from the
coastline.

-

Evolution of nr. of protected
areas by protection figures.

0
isla-5.000m

5.000-1.000m
1980

1.000-500m
1987

1994

500-0m
2001

2008

b.0-50m
2015

b.50-200m

b.200m-ZEE

20XX

Evolución de la superficie total protegida (ha) en Canarias, respecto de
franjas (en tierra y en mar). Elaboración propia.
Evolución de la designación de espacios protegidos, por figuras de protección. Fuente: Elaboración propia.

METH. DEVELOPMENT

3.6. Outcome of the indicators calculation test

Comparing the results and gathering the negative (undesirable and very undesirable) and positive
(desirable and very desirable) trends, three patterns are distinguished:
•

Pattern 1: islands of Lanzarote, Fuerteventura, Gran Canaria and Tenerife.

•

Pattern 2: La Palma.

•

Pattern 3: islands of La Gomera and El Hierro.
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Graphical representation of priorities, indicators and measures

Relations between priorities, indicators and measures.
Arrangement of Priorities, indicators and measures in the
scheme, with the sustainability littoral areas in the centre.

Equations for calculating the angles of each element in the proposed graphical
representation:

Angle of the Priority = Weight of the Priority x 360 /
Sum of the weights of the Priorities
Angle of the Indicator = Weight of the Indicator x Angle of the Priority /
Sum of the weights of the Indicators in the Priority
Angle of the Measure = Weight of the Measure x Angle of the Indicator /

Sum of the weights of the Measures in the Indicato
Priorities layout in the scheme.

METH. DEVELOPMENT
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Layout of the system
Importance and viability: calculation preference
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Summary of the proposed methodology
Follows the recommendations and
contributes to overcoming the identified
methodological limitations,
incorporating to the procedure:
• definition of priorities and use of
sustainability dimensions,
• clear structure by applying thematic
conceptual framework,
• performing calculation test,

1

Delimitation of the coastal area

Identification of the study area

2

Selection of the Priorities for
Sustainability of Coastal Areas

Bibliographical sources

3

Compilation of indicators
and measures per Priority

Indicators systems

4

Pre-Selection of Priorities,
Indicators and Measures (PIM)

• replication of calculation guaranteed
using detailed methodology sheets,

DELPHI: PHASE 2.
1. Validation of PIM2
2. Revision of relative importance of
PIM

• participation of agents,

• identification of thresholds wherever
possible, and
• definition of desirable trends for each
measure.

DELPHI: PHASE 1.
1. Validation of Priorities
2. Revision of PIM1 -> PIM2
3. Relative importance of PIM

5

Selection of Priorities,
Indicators and Measures

1. Simple methodology sheets: viability
2. Calculation preference
(importance + viability)

1. Detailed sheets
2. Calculation

6

Integrated analyses
and communication

1. Relation between the elements PIM
2. Sustainability trends

METH. DEVELOPMENT

Proposal for Sustainability Assessment of Littoral areas (SAL)

Continuous assessment of the system:
In a long-term implementation of the evaluation
system, phases 1-6 would be repeated
The discussion of the presented work confirmed the hypotheses:
periodically in order to:
- assess events that could alter the
 The existence of a system of indicators facilitates social environmental,
progress and
policy
social
or economic
circumstances;
development with sustainability criteria.
- consider new international, national, regional
guidelines;
 A dynamic and iterative system for assessing sustainability
improves the adaptation
- or evaluate the new availability of data or
to changes occurred in the social, political, scientific or technical
fields.
calculation technologies,
identifying new
orders of calculation preference.

 Communicating sustainability trends objectively determined facilitates changes in the
Priorities
of sustainability, indicators or
relationship of social and economic agents with the coastal
area.

measures can be reconsidered over time.

Assessment of sustainability in coastal
ar eas

CHALLENGES AHEAD

CHALLENGES
…

SOME OF THE
CHALLENGES
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MSP Directive 2014/89/EU
HD 92/43/CEE

Birds Directive 2009/147/EC
MSFD Directive 2008/56/EC
INSPIRE Directive 2007/2/EC
Rec. GIZC (2002/413/CE)
WFD Directive 2000/60/EC

Interest of sustainability assessment methodologies to assess in an integrated
way the progress of the challenges ahead and their success, or early alert of
possible failures!!
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