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l. Introduction and background

I. Introduction and background
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I. Introduction and background

Sustainability assessment:
concept and aim

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:

\\
" to characterize the
sustainability “state”

covering the environmental, social-cultural,
economic, and

dimensions, integrated across generational
time

-

Socio-cultural

Institutional/
Governance

I. Introduction and background

Sustainability assessment:
approaches

(i) ex ante (before the event) - forward-

looking predict the potential effects of an
activity prior to its implementation

and

(ii) @X POSt (after the event) - current
implemented situation

(Pope et al., 2004; 2017)




Assuming that sustainability is to be used to support decision-
making and policy/planning processes

Sustainability

I. Introduction and background

must be:
\ 4
Monitored
\ 4
Evaluated
\ 4
Reported
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In the monitoring of national, regional and
local sustainability issues one of the main
goals is to

» Support decision-making
and

I. Introduction and background

» Policy and planning processes

improving management, assessment and
communication.
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‘ plans
Evaluation N

EL ]

Implementation

I. Introduction and background

Ex-post

Evaluation
Management

and
Revision ‘ 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...

I. Introduction and background

Helps to take better
decisions in a

Needs to be
. more transparent
communicated ST
(democracy)

Adapted from Spangenberg (2007)
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Il. Overview of Impact
assessment methods

Most common methods (1/2)

identification, prediction and assessment

Impact assessment methods
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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)

Impact assessment methods

QUESTIONNAIRE CHECKLIST OF POTENTIAL HEALTH IMPACT OF WATER RESOURCE o T L e o s s
DEVELOPMENTS AND PROJECTS 0 e and oy
T the Projectinvolve
A DIRECT IMPACTS ON PEOPLE IN THE PROJECT AREA: e L e e e
o v new strains of v of of new sefliers? Wil these il i o lamporary change i
affect new setlers o residents of both? v
- wi 10 whih no immunity? #in nensiy o
= Will new setilers be exposed 1o locally enderic diseases 10 which they have e or no Immunity? z =
» Will 1000, waste of water cycies aggravate sanitation and disease problems? vogetaton and buiings’
+ Wil housing and sanitary facities become overburdened, misused or not used at al, leading to condilions conducive to increases
in water faccal oral =
Wil s0i and water excreia,
 Will ntoduction of workers and =
Wil new seltiers and © ), social to bovenoles, sl tstng?
and traumas? These may include changes in estyles and employmen.
« Will changes in food supplies lead lo passibilties of mainuiriion, Toxc sttects? s
« introduction of Western-style convenience foods: e
« changes i staple foods;
. soilor pties with 3 -
. soils caused rogging, etc ). ‘pofiution ot ground and e e e rowsing of
o Hond prou constnuton works o housig o
consircion workers?
. poliution;
« ehange in availabilty of lrace metals in soils caused by hydrological changes (owering of raising of wafe* tabl elc.). i
caritworks including inear
. or subst airor water or soil siuctures,cut and filor
presenting a treat to human health? excavations”
« Wil iigation o felds ites for human To [Gromd
« Will tafic i the area, and therefore road as a result of or rmelig?
* Will new Incusiries and similar acliviies atracted to the area by growih, resultin pollution o air, sol or watet or noiso, with =
subsequent impacts on human health?
8. INDIRECT IMPACTS THAOUGH EFFECTS ON DISEASE VECTORS: o
. b int o
= Will new vectors be ntroduced info the area on vehicles, animals, ransplanied plans, 50, efc.?
* Wil existing vectors be y he area? R e
wil hanges in the avallabilfy of suitable habitats for
breeding and sunvval? Tt . . temperature, depih, standing
water, etc), cover, eic), idiy) &g
I redatars, otc). They may affect or uninfected areas.
. DIREGT IMPACTS ON WORKERS: T
 Will igrant workers be sxposed 10 locally endemic ciseases (o which they have lle ot no immunity? prosses
* Will migrant workers. in iving
» Will workers bo expased [0 physical throats 10 thei satety (inuries, deaths) or | &
substances, noise, viraton, radiation, high pressures, etc.)2 masenas?
+ Will workmen be partculary exposed to contact wih water and thus with water associated disease during thair work?
VWil workmen be exposed 1o dangerous animals during their work (snakes, scorpions, elc.)? 6
« Wil adequate supplies of food be provided to provert malnutriion and minimise spread of disease (2. by use of inerant ood ol wastos o lqud eftuents?
D IMPACT ON HEALTH SERVICES: Rl e

» Wi health and olher socil senvices be overburdenas with consequant afects on health of residents and workers?
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Most common methods

identification, prediction and assessment

2. Flowcharts and networks of impacts

Impact assessment methods
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Impact assessment methods

Flowcharts | Networks

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

Components

Dependencies

Dredging

and filling

Crustacea Estuarine

Solt-macsh (sud prawns and marinc o Commer

s Ist crabs. ety | 2nd fish 3d ng cte, st acilities

order order order order

* l depemiem.\T . l dependency T - l depending T x ldepcndc-ncy T x
i Food and : Food : Occursence of ; Demand for !
: habitat i ; specics : faciliics H
; Diminished food | | Scascity of food H Decrease in : Decrease in :
' and habitat for H available 10 next : number of ! recreational ;
H et tropic level H wopic level H catchable fish ! potential H

4

Decreased Decreased
catch/unit demand for
facilities

—

Diminished Diminished
Effects crustacean fish
‘population population effort
\.
Primary 2nd order 3rd order 4th order Sth order
Impact Impact Impact Impact Impact

Higher order/indirectinduced/interactis ¢ impacts

Secondary lmpacts
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Impact assessment methods

¥} CENSE

Conventional Methodologies

Environmental
factor 1

Environmental
factor n

Environmental

impact n

Complex Networks Approach

Environmental
Impact n+1

"

Source: Martinez et al. (2018)|
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Impact assessment methods

Indirect Impacts: Impacts on the environment, which are not
a direct result of the project, often produced away from or as a
result of a complex pathway. Sometimes referred to as second or
third level impacts, or secondary impacts.

Indirect Impact

Cumulative Impacts: Impacts that result from incremental changes
caused by other past, present or reasonably foreseeable actions
together with the project.

Cumulative Impact

Impact Interactions: The reactions between impacts whether
between the impacts of just one project or between the impacts of
other projects in the areas.

Interaction

Impact Interaction
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Impact assessment methods

Most common methods

identification, prediction and assessment

3. Overlay of thematic maps | Geographical Information

Systems
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Impact assessment methods

Overlay of thematic maps |
Geographical Information Systems

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

- e

LOADING

AGRICULTURAL
POLLUTION
POTENTIA| K N . v A
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Impact assessment methods

Most common methods

identification, prediction and assessment

4. Matrices and interaction diagrams
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Impact assessment methods

Matrices

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

sy cense . NN
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Impact assessment matrix (example)

Evaluation method

AcTION

BUILDING
OPERATIONS

INDUSTRIAL | GASEOUS
PROCESSES | EMISSIONS

uauo
EFFLUENTS

COOLING WATER
DISCHARGES.

Impact assessment methods

[ENVIRONVENTAL |
SOCIAL CONDITIONS.

[PRYSIGAL [sOL

[SoL auALTY

[ERosion

[Warer

[consTaL zone

[SUBSURFACE WATER

[SEA QUALTTY

(AR

(AR QUALTY

SOGIAL |LAND USES

[FISHEREES

[URBAN

INDUSTRIAL

[RECREATIONAL USES
PATRINONY _|LANDSCAPE.
[FISTORICALGULTURAL
[HERTAGE
WILDERNESS QUALITY
SOGIAL [POPULATION DENSITY

[EvPLovwENT

[fzaros
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Impact assessment methods

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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Impact assessment methods

Part of a more detailed impact prediction matrix:

UK National Forest
Environmental Policy Extent of Scale of Probability ~ Scope for
effect importance effect effect of effect further
of issue occurring  mitigation
(at any or
scale/extent) enhance-
ment
Positive
Employment Regional Extensive, ++ Certain Good
creation beyond forest
Employment District Extensive, + Likely None
effect on timber beyond
support industries forest
Negative
Employment effect District Localized 0 Remote None
of pest increases effects, but
across the

whole forest

Source: Land Use Consultants (1994)
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Impact assessment methods

Most common methods (2/2)

identification, prediction and assessment

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
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Ill. Final Remarks

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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Ill. Final Remarks

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
¢}

« 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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