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Topic 6—Impact analysis 

Objectives 

To provide an overview of the tools and methods used to 

identify, predict and evaluate different types of impacts.  

To understand how these methods can be used in EIA practice, 

and their relative strengths and weaknesses. 

 

Relevance 

A large kit of tools and methods is used to aid the systematic 

identification, prediction and evaluation of impacts. Those 

involved in EIA need an understanding of ‘how’ and ‘when’ 

different methods can be appropriately used.  

 

Timing 
Four hours (not including training activity) 

 

Important note to trainers 
 
You should design your presentation with the needs and 
background of participants in mind, and concentrate on 
 those sections most relevant to your audience. The session 
presentation timings are indicative only. 
 
Time taken for the training activities can vary enormously 
depending on the depth of treatment, the existing skills 
and knowledge of participants and the size of the group. 

�
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��Information checklist 

Obtain or develop the following, as appropriate: 

�� a resource bank of locally appropriate impact 

identification and prediction methods (e.g. checklists, 

matrices, overlays etc); 

�� examples of their application to actual proposals;  

�� a table of the different types of environmental impacts 

that have been identified in local projects, especially 

impacts that are particular to the region;  

�� examples of other impact analysis methods that can be 

used to assess social, health and economic impacts;  

�� examples of methods used to make judgements about 

impact significance;  

�� examples of EIAs in which a range of alternatives were 

examined, identifying, where possible, methods that were 

used to compare and choose between them;  

�� copies of any research focused on the use of methods for 

impact identification, prediction and evaluation of 

significance;  

�� contact names and telephone numbers of people, 

agencies, organisations and environmental 

information/data resource centres able to provide 

assistance in relation to impact analysis; and  

�� other resources that may be available such as courses in 

specific analytical or methodological techniques, videos, 

journal articles, computer programmes, lists of speakers, 

and case studies.  



�

EIA Training Resource Manual � Second edition 2002 255�

�

Training session outline 

Topic 6

Impact
analysis

Session outline 
�

Welcome participants to the session by introducing yourself and 
getting them to introduce themselves. Outline the overall coverage of 
the session, its objectives, and why they are important.  
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Review the screening and scoping phases of the EIA process linking 
them to the impact assessment stage of the process. (Refer as 
necessary to Topic 4 – Screening and Topic 5 – Scoping for information 
on screening and scoping).  
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Outline how the environment and sustainability agendas have 
widened the range of impacts that are usually considered during EIA 
beyond those that are purely biophysical. Provide brief examples of 
the range of impacts that are currently considered in local EIA of 
proposals. 
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Impact identification 

Outline the need for a systematic and reproducible method of 
identifying impacts and their causes. Note that this should begin 
during scoping. Then introduce impact identification methods and 
discuss each of them in turn.  
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Overlays and geographic information systems 
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Review the factors that should be considered when choosing an 
impact identification method and outline how the choice could be 
made in a given situation.  
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analysis

Table 1: Main advantages and disadvantages of impact identification methods 
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Impact analysis/prediction 

Provide a general introduction to the analysis and prediction of 
impacts. Note that predictive studies often require expert knowledge. 
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Briefly discuss the interaction that must occur among those 
undertaking the impact studies and between these people and the 
project designers and managers.  
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Discuss the use of baseline studies and data collection. Show 
examples from local projects that have been well managed, and 
illustrate the importance of baseline data in EIA and project decision 
making.  
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Figure 1: An environmental impact 

�

Briefly define the word ‘impact’. Outline the characteristics of impacts 
and discuss how these characteristics vary, noting their importance in 
prediction and decision-making. Emphasise that impacts can be 
positive or beneficial as well as adverse and that both types should be 
brought to the notice of decision-makers.  
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Table 2: Impact characteristic summary table 
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Outline the range of methods that can be used in impact prediction, 
drawing attention to any local requirements at the appropriate stage 
of the discussion. 
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Briefly discuss the importance of uncertainty in EIA and consider the 
value of undertaking a sensitivity analysis as part of the analysis of the 
impacts.  
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Briefly discuss the types of considerations introduced into impact 
analysis by three of the non-biophysical impacts frequently 
considered during integrative EIA –  social, health and economic. 
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Social impact assessment 
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Table 3: Examples of health impacts by sector 
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Evaluation of impact significance 

�����'����������-
�����
����������������������
�#�����$�!�&����
�
-��
��#�����%�!�&����
-��

/�����������������������������
�����
-0�������������0������������
����
����������������1�2�

�������������������
������������������3��������������
�����-����
�%��

�

 IMPACT  

(magnitude) 
IMPACT  

IMPORTANCE 
(value) 

IMPACT  
SIGNIFICANCE 

XCHARACTERISTIC

�

Figure 2: Calculating impact significance 

 

Outline the importance of determining significance and discuss the 
approaches that can be used in impact evaluation.  
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Discuss the criteria and measures of significance that are available 
and how they can be adapted to local application and use. 
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Box 2: World Bank guidelines for environmental sustainability 
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Box 3: Examples of threshold tests for environmental acceptability 
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Review any guidance available on good practice applying the test of 
significance to see if it is relevant to local use and application. 
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Briefly discuss the role of mitigation and other steps in the EIA process 
that relate to the management of significant impacts.  
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Include a training activity to reinforce the topic (if desired). 
 
Conclude by summarising the presentation, emphasising those key 
aspects of the topic that apply locally. 
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Group Activity 6–1: Impact Analysis—Impact identification 

Title: Using impact identification methods 

Aim: To gain an understanding of the strengths and weaknesses 
of the different methods of impact identification that are 
available. 

Group size:  Four to six people 

Duration:  Half to one day, depending on the desired level of detail. 

Resources required:  

� Background information from local project(s).  

� Examples of checklists, matrices etc. that can be used or adapted for 

use for the candidate project(s).  

� List of criteria that could be used to evaluate different impact 

identification methods, e.g. ease of use, general coverage, ability to 

identify indirect impacts etc.  

Description of activity:  

� Get the group as a whole to adapt/develop the list of criteria to be 

used to evaluate the impact identification methods.  

� Assign each group the task of using one of the methods (matrix, 

checklist etc) to identify the impacts for a project.  

� Get each group to evaluate the method using the list of criteria 

established earlier.  

� Get each small group to present to the group as a whole a summary 

of the identification method they used, any problems that they 

encountered, the impacts they identified and how the method rated 

using the evaluation criteria.  
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Group Activity 6–2: Impact analysis—Impact identification 

Title: Using a Leopold type matrix 

Aim:  To give the participants a ‘hands-on’ understanding of how 
to apply a matrix and the results that are obtained.  

Group size:  Four to six people 

Duration:  Half to one day, depending on the level of detail. 

Resources required:  

� Background information from local case study project(s). 

�� Modified Leopold Matrix (obtain one used locally if possible). 

� Copies of handout overpage 'Using a Leopold Matrix' 

Description of activity: 

� Using the matrix, identify all actions that are part of the project (from 
the horizontal axis). 

�� For each action, work down the list of environmental characteristics 
and place a diagonal line in all of those where an impact is possible. 

�� For each cell containing a diagonal line rank the magnitude of the 
impact on a scale from 1 (least) to 10 (most) and place the rank in 
the top left corner of the cell (a plus (+) may be used for positive 
impacts and a minus (-) can be used for negative impacts). 

�� In the lower right hand corner of each cell place a number from 1 
(least) to 10 (most) to indicate the importance of the impact (this 
importance weighting should be determined using an acceptable 
group process). 

�� Provide a written report on the most significant impacts to 
accompany the table. 

�� As a whole group, review the success of using the matrix. 
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Group Activity 6–3: Impact analysis—Impact identification 

Title: Identifying secondary impacts 

Aim:  To raise awareness of the importance of assessing 
secondary (indirect and cumulative) impacts. 

Group size:  Four to six people 

Duration:  Two hours 

Resources required:  

� Background information for a local project, particularly the project 

description and a list of direct impacts.  

� A profile of the environment and community affected, including 

designated and sensitive areas, and land use.  

�� Information on other proposed activities. 

Description of activity: 

� Examine the project details and list of direct impacts.  

� Consider what potential is there for regional, national, trans-boundary 

and global impacts.  

� Consider what potential is there for indirect and cumulative impacts 

from the project.  

�� As a whole group discuss both the implications of not assessing these 

impacts for this project and possible effects if they are not assessed 

for a series of similar projects. 
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Group Activity 6–4: Impact analysis—Baseline data 

Title: Planning for baseline data collection 
 
Aim:   To provide an appreciation of the role and importance of 

collecting baseline data.  

Group size:  Four to six people 

Duration:  Half to one day, depending on the level of detail required 
by participants. 

Resources required:  

� Background information for a local project that includes a plan (or 
can be used to develop one) for baseline data collection.  

� Checklist or matrix appropriate for use to identify the impacts of the 
project. 

Description of activity: 

� Given the project description, use the checklist or matrix to identify 

the major impacts that require further analysis. 

�� For each impact, list the types of baseline data that could be 

required and identify any sources that may already exist for obtaining 

the information. 

�� Compare the strengths and weaknesses of the list that the groups 

have developed with that developed for the actual project (where 

available). 
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Group Activity 6–5: Impact analysis—Significance 

Title: Review of determination of significance.  

Aim:  To gain familiarity with procedure and criteria for evaluating 
and determining impact significance.  

Group size:  Pairs 

Duration:  Half-day 

Resources required:  

� An EIA report for each pair 

Description of activity: 

Each pair is to: 

� review the EIA report, listing the major impacts that were analysed;  

� for each major impact, identify the significance procedure and/or 

criteria by which the impact was evaluated; and  

� summarise the strengths and weaknesses of the approach and the 

way the findings were reported.  

The whole group should convene to discuss the findings.  
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Aspec ts of EIA Check list Ques tions
Will the projec t:

Yes No Additional
Data ne eds

Sources of Impac ts 1. Require the acquisition o r con version of sign ifican t areas
of land  for rese rvoir/treatm ent wo rks etc. (e.g . > 50  ha
rural, > 5 ha  urban )?

2. Result in sign ificant  quant ities of eroded mate rial, effluen t
or solid wastes?

3. Require sign ificant  accommodat ion or service a men ities to
suppo rt the  workforce du ring con struction (eg  > 100
manual workers)?

Recep tors o f Impac ts 4. Flood or otherwise affect a reas  which suppo rt
conse rvation worthy terrestrial or aqua tic eco systems,
flora o r fauna (eg  prote cted a reas , wildernes s areas, fo rest
reserves, critical ha bitats, endange red  spe cies); or tha t
conta in sites of historical or cultural impo rtance?

5. Flood or othe rwise affect areas which will af fect the
live lihoods of loca l peop le (eg  requ ire popu lation
resettlemen t; af fect local indu stry, agriculture, livestock o r
fish s tocks; redu ce the availab ility of na tural resource
good s and se rvices)?

6. Invo lve siting san itation trea tmen t facilities close to human
settlemen ts (particularly where locations  are suscept ible to
flooding)?

7. Affect sou rces of water extraction?

Environmental Impac ts 8. Cause a  noticeab le permanen t or sea sona l redu ction in
the volume  of ground o r surface  water supp ly?

9. Present a  sign ificant  po llution risk through liqu id or solid
wastes to human s, sou rces of water extraction,
conse rvation worthy aquat ic ecosystems and spe cies, or
comme rcial fish stocks?

10. Change  the local hydrology  of surface  water-bod ies (eg
stream s, rivers, lake s) such th at con servation-worthy or
comme rcially sign ifican t fish stocks a re affected?

11. Increase the risk of disea ses in a reas of high pop ulation
den sity (eg  onchoce rciasis, filariasis, malaria,  hepa titis,
gastrointestinal disease s)?

12. Induce se conda ry deve lopment , eg  along a ccess roads , or
in the  form of en trep reneu rial services for con struction and
ope rationa l activities?

Mitigation Meas ures 13. Be likely to requ ire mitigation mea sures tha t may resu lt in
the project be ing financ ially or socially unac ceptab le?

Commen ts

I recomme nd that the programm e be ass igned to Category

Signa ture: Delega tion. ........................................Desk...................................
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Deforestation &  
Loss of Biodiversity

Selective Cutting 
of trees for  
Curio Wood

Demand for  
Curios 
Increased

Erosion of 
Gorge 
Access Paths

More 
Rafting 
Licences

River Bank 
Erosion

Water 
Pollution

Wave 
Effects

Riparian 
Vegetation 
Reduced

River Bank & Island 
Development

More 
Jetties &  
Boat Licences

Overgrazing 
Around 
Water Holes 

Loss of Habitat

CHANGING QUALITY 
OF LIFE FOR WILDLIFE

Oily discharges 
from boats etc.

Increased Incidents 
between 
Wildlife & People

Changes in 
Animal Behaviour

Too small an area 
for animal numbers

Constriction  
of wildlife 
movements

More Fences/ 
Enclosures

Expansion of 
Hotels/Camps 
& Tourist Facilities

Increased Visitor Numbers

Visual 
Impacts

Loss of Natural 
Wilderness Value

Harrassment 
of wildlife

Disturbance 
of wildlife

Increasing 
noise levels

More Aircraft 
Flying Over 
Falls & Town

More 
Motor 
Vehicles

New Road 
& Bridge at Old 
Drift/Zambezi  
National Park

CHANGING QUALITY 
OF TOURISM

Demand for 
Low-spending 
Tourism Increases

More Direct 
International 
Flights

Airport Upgrading

Improved Border 
Facilities

Increased customs co-operation 
between Zimbabwe/Zambia

Improved Road Links 
- Livingston/Lusaka 
- Zambia/Botswana/Namibia
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Box 3: Example s of threshold tests for e nvironmental acc eptabili ty

Level of  acceptabili ty Potenti al impact threshold

Unacce ptable Exceeds le gal t hreshold, e.g.
quality  standard

Unacce ptable Increases level  of  risk to public
heal th a nd safety  above
qualit ative or quantitative crit eria
(e.g. in s ome jurisdicti ons an
in creased risk of death of 1 in a
milli on per ye ar

Unacce ptable Extin ctio n of biol ogic al specie s,
loss of geneti c diversity , rare or
endangered specie s, critic al
habit at

Normally  unacceptable Conflict  with exist ing
environmental policies , land-use
plans

Normally  unacceptable Loss of populations of co mmercial
biol ogical species

Normally  unacceptable Large-scale loss of productive
capaci ty of renewable resources

May be acce ptable only  with
minimiz ation, miti gation , managem ent

Avoidance of s pread of bi ological
disease, pests, fe ral anim als,
weeds

May be acce ptable only  with
minimiz ation, miti gation , managem ent

Taki ng of r are or endangered
species

May be acce ptable only  with
minimiz ation, miti gation , managem ent

Some loss of threatened habitat

Normally  acceptable Some loss of populatio ns and
habit ats of non-threatened
species

Normally  acceptable Modific atio n of l andscape wi thout
downgrading  speci al aesthetic
values

Normally  acceptable Emi ssions demonstrably les s than
the carryi ng ca pacity  of  the
recei ving envir onment

Source : Sippe 1999

20�
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Handout 6–1 Topic 6: Impact analysis 

Checklist for rural and urban water supply and sanitation projects 

Source: Directorate-General for Development Commission of the European Communities, 1993 �
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Aspects of EIA Checklist Questions
Will the project:

Yes   No Additional
Data needs

Sources of Impacts 1. Require the acquisition or conversion of significant areas
of land for reservoir/treatment works etc. (e.g. > 50 ha
rural, > 5 ha urban)?

2. Result in significant quantities of eroded material, effluent
or solid wastes?

3. Require significant accommodation or service amenities to
support the workforce during construction (eg > 100
manual workers)?

Receptors of Impacts 4. Flood or otherwise affect areas which support
conservation worthy terrestrial or aquatic ecosystems,
flora or fauna (eg protected areas, wilderness areas,
forest reserves, critical habitats, endangered species); or
that contain sites of historical or cultural importance?

5. Flood or otherwise affect areas which will affect the
livelihoods of local people (eg require population
resettlement; affect local industry, agriculture, livestock
or fish stocks; reduce the availability of natural resource
goods and services)?

6. Involve siting sanitation treatment facilities close to
human settlements (particularly where locations are
susceptible to flooding)?

7. Affect sources of water extraction?

Environmental Impacts 8. Cause a noticeable permanent or seasonal reduction in
the volume of ground or surface water supply?

9. Present a significant pollution risk through liquid or solid
wastes to humans, sources of water extraction,
conservation worthy aquatic ecosystems and species, or
commercial fish stocks?

10. Change the local hydrology of surface water-bodies (eg
streams, rivers, lakes) such that conservation-worthy or
commercially significant fish stocks are affected?

11. Increase the risk of diseases in areas of high population
density (eg onchocerciasis, filariasis, malaria, hepatitis,
gastrointestinal diseases)?

12. Induce secondary development, eg along access roads,
or in the form of entrepreneurial services for construction
and operational activities?

Mitigation Measures 13. Be likely to require mitigation measures that may result in
the project being financially or socially unacceptable?

Comments

I recommend that the programme be assigned to
Category

Signature: Delegation.........................................Desk...................................



Handout 6–2: Topic 6: Impact analysis 

Example of an assessment matrix 
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Forest

Shrubland

Grassland

Herbfield (alpine)

Sand/shingle/rock

Cropland

Urban land

Lakes

Rivers

Estuaries

Inter-tidal

Marine

Wetlands

River regime

Erosion/land stability

Sedimentation

Surface water

Ground water

Agricultural soil

Foundation materials

Climate/atmosphere

Nuisance (noise, dust, smell)

Landform

Public participation

Employment

Settlement

Land value

Existing land uses

Risks and anxieties

Personal and social values

Historical/cultural

Landscape/visual

Recreation
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Handout 6–3 Topic 6:Impact analysis 

Network showing impact linkages leading to changes in quality of life, 
wildlife and tourism (arising from increased visitor numbers) 
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Deforestation &  
Loss of Biodiversity

Selective Cutting 
of trees for  
Curio Wood

Demand for  
Curios 
Increased

Erosion of 
Gorge 
Access Paths

More 
Rafting 
Licences

River Bank 
Erosion

Water 
Pollution

Wave 
Effects

Riparian 
Vegetation 
Reduced

River Bank & Island 
Development

More 
Jetties &  
Boat Licences

Overgrazing 
Around 
Water Holes 

Loss of Habitat

CHANGING QUALITY 
OF LIFE FOR WILDLIFE

Oily discharges 
from boats etc.

Increased Incidents 
between 
Wildlife & People

Changes in 
Animal Behaviour

Too small an area 
for animal numbers

Constriction  
of wildlife 
movements

More Fences/ 
Enclosures

Expansion of 
Hotels/Camps 
& Tourist Facilities

Increased Visitor Numbers

Visual 
Impacts

Loss of Natural 
Wilderness Value

Harrassment 
of wildlife

Disturbance 
of wildlife

Increasing 
noise levels

More Aircraft 
Flying Over 
Falls & Town

More 
Motor 
Vehicles

New Road 
& Bridge at Old 
Drift/Zambezi  
National Park

CHANGING QUALITY 
OF TOURISM

Demand for 
Low-spending 
Tourism Increases

More Direct 
International 
Flights

Airport Upgrading

Improved Border 
Facilities

Increased customs co-operation 
between Zimbabwe/Zambia

Improved Road Links 
- Livingston/Lusaka 
- Zambia/Botswana/Namibia
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Handout 6–4 Topic 6: Impact analysis 

Impact characteristic summary table 
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 IMPACT TYPE 

IMPACT 
CHARACTERISTIC air quality health etc 
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