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I. Introduction and background
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Society goals 
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The concept of 
sustainable 
development is 
charged with 
complexities as it 
involves and 
balances several 
different aspects:
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Sustainability assessment:
concept and aim

to characterize the 
sustainability “state” 
covering the environmental, social-cultural, 
economic, and institutional/governance 
dimensions, integrated across generational
time

Despite the existence of several non-
consensual definitions, interpretations, and 
methods, the term ‘sustainability 
assessment’ (SA) is often used to refer to 
a systematic and comprehensive approach:I. 
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Sustainability assessment:
approaches

(i) ex ante (before the event) – forward-
looking predict the potential effects of an 
activity prior to its implementation

and

(ii) ex post (after the event) – current 
implemented situation
(Pope et al., 2004; 2017)
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Assuming that sustainability is to be used to support decision-
making and policy/planning processes

Sustainability 
must be:

Monitored

Evaluated

Reported

I. 
In

tr
od

uc
tio

n 
an

d 
ba

ck
gr

ou
nd

7

In the monitoring of national, regional and
local sustainability issues one of the main
goals is to

• Support decision-making
and
• Policy and planning processes

improving management, assessment and
communication.
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Design

Ex-ante 
Evaluation 

and
Implementation

Management

Ex-post
Evaluation

and
Revision

policies

plans

programs

Projects 

Activities/actions

Products/services

...

To achieve more sustainable 
outcomes with less negative 
effects on human and natural 

systems
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A Sustainability Impact 
Assessment Process...

Adapted from Spangenberg (2007) 

Must be
managed and 

monitored on a 
regular basis 

Provides an 
opportunity to 

involve civil 
society 

(participation)

Needs to be 
communicated

Helps to take better 
decisions in a 

more transparent 
manner 

(democracy)

I. 
In

tr
od

uc
tio

n 
an

d 
ba

ck
gr

ou
nd

10



6

II. Overview of Impact 
assessment methods 
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1. Checklists

2. Flowcharts and  networks of impacts

3. Overlay of thematic maps | Geographical Information 

Systems

4. Matrices and interaction diagrams

Most common methods (1/2) 
identification, prediction and assessment
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A checklist is designed to help users identify the likely significant 
environmental effects of proposed projects (mainly for screening 
and scoping phases)

Checklists
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Identify the linkages between different environmental impacts 
(primary, secondary, tertiary ,…, n,  impacts) and project activities

Flowcharts | Networks
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Source: Martínez et al. (2018)
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The overlay approach to impact assessment involves the use of a 
series of thematic maps to identify and assign relative significance 
to, and communicate impacts in a geographical reference frame 

Overlay of thematic maps | 
Geographical Information Systems
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Based on the Leopold matrix: a qualitative environmental impact 
assessment method developed in 1971 Leopold et al. for the USGS. 
It is used to identify and evaluate potential environmental impacts 
of proposed projects on the environment —

environmental impacts versus project activities  

Matrices

Magnitude

Significance
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Source: FAO
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Impact assessment matrix (example) 

Project Actions
Environmental 
Factors Excavation Construction Waste Disposal Transportation

Air Quality 3, -2 4, -3 5, -4 3, -2
Water Resources 2, -1 3, -2 4, -3 2, -1
Soil Quality 4, -3 5, -4 3, -2 2, -1
Wildlife 2, -1 3, -2 4, -3 2, -1

(numbers represent examples magnitude and significance of impact
e.g., "5, -4" means high magnitude and significant negative impact.)
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• Expert judgment

• Similar cases

• Models: quantitative physical, visual, and mathematical 

models

• Laboratory and in situ testing, e.g. ecotoxicology tests

• Indicators and Indices, e.g. Battelle Environmental Evaluation 

System

• Cost benefit analysis

• …

Most common methods (2/2)
identification, prediction and assessment
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III. Final remarks
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• The selection of appropriate impact assessment methods is 
crucial

• Each method has its strengths and limitations, making it 
essential to combine multiple approaches for a more integrated 
assessments

• Qualitative methods (e.g., expert judgment, checklists, flowcharts) 

provide structured yet flexible ways to identify potential impacts but 
may introduce subjectivity.

• Quantitative approaches (e.g., mathematical models, GIS overlays, 
cost-benefit analysis) 

• enhance precision and comparability, though they require reliable 
data and technical expertise.

• Hybrid techniques (e.g., matrices, indicators, and indices) 

help bridge the gap between descriptive assessments and numerical 
evaluation, offering a balanced perspective on environmental effects.
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Ultimately, selecting the right combination of methods 
depends on project, plan or programme 
• Relevancy 

Including scientific/technical robustness and reliability

• Feasibility 
o complexity 
o data availability 
o cost and resource efficiency 
o …

• Communicability/understandability 

• Stakeholder Involvement 
(the extent to which different actors can participate and provide input into the 
assessment process)

• Regulatory requirements 
(it is not very common)

• …

Ensure a scientifically sound and decision-
supportive impact assessment process.
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