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Ecological scoping 

Issues and dilemmas in ecological scoping: 
scientific, procedural and economic perspectives 

Yael Mandelik, Tamar Dayan and Eran Feitelson 

Prior research has shown that ecological scoping 
is the most important factor in determining the 
quality of environmental impact statements in Is-
rael. Hence, improved ecological scoping has 
been called for. This paper identifies and dis-
cusses four fundamental dilemmas that need to 
be addressed in the ecological scoping process: 
biodiversity assessments, appropriate spatial and 
temporal scales, and cumulative ecological ef-
fects. The scientific, procedural and economic 
aspects of these dilemmas are discussed and 
practical suggestions for scoping presented: a 
modular ecological scoping process for early 
identification of the most detrimental projects, 
and a generic blueprint for ecological scoping, to 
help craft case-specific ecological guidelines. 
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IODIVERSITY WORLDWIDE is threatened 
by a host of human-induced factors, first and 
foremost of which are habitat loss and frag-

mentation (Pimm and Raven, 2000). In terrestrial eco-
systems, rapid development, particularly in heavily 
populated countries, is the major source of these ef-
fects (Terborgh, 1999). Planning procedures are thus 
a major conservation tool on a variety of geographical 
scales (Sutherland, 2000). In recent years, consider-
able significance has been attached to developing  
local-scale planning tools, the most widely used of 
which is environmental impact assessment (EIA). 

EIA, first established in the USA in 1969, has 
spread worldwide and is now formally practiced in 
over 100 countries (Glasson et al, 1999). EIA has 
become a prominent tool of environmental planning 
and management (Morgan, 1998). In many in-
stances, it is the only stage in the planning process in 
which ecological consequences of local development 
actions are being considered. 

Article 14 of the Convention on Biological Diver-
sity (CBD) explicitly addresses impact assessment 
when requiring parties to apply EIA to projects with 
potential adverse effects on biodiversity, singling it 
out as a potential implementation tool (Slootweg and 
Kolhoff, 2001). Both the CBD and the Ramsar Con-
vention have adopted guidance on addressing biodi-
versity issues in EIA (Treweek, 1999). In addition, 
international lending agencies, such as the World 
Bank, require EIA for projects put forward for fund-
ing, so use of this planning tool is likely to increase 
(Morgan, 1998). Hence, it has a prominent role in 
promoting conservation and sustainable use of  
biodiversity on both local and wider scales. 

However, studies of the quality of the ecological 
component of EIAs have revealed very low standards 
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throughout the process, including baseline descrip-
tions, impact assessments and evaluations, and miti-
gation measures advanced. An overview of research 
papers on the ecological input in EIA demonstrates 
remarkably similar findings in almost all EIA sys-
tems investigated to date (Treweek et al, 1993;  
Treweek, 1996; Thompson et al, 1997; Warnken and 
Buckley, 1998; Gray and Edwards-Jones, 1999; At-
kinson et al, 2000; Byron et al, 2000; Tanaka, 2001; 
Mandelik et al, 2005; UNEP/CBD/SBSTTA, 2003 
and references therein). 

A summary of the main findings of these studies 
is listed in Table 1. Noteworthy is the almost unani-
mous failure to quantify and evaluate ecological  
impacts comprehensively, reluctance to address 
complex, cumulative and indirect effects, and reluc-
tance to apply broad conceptual and spatial scales. 
Hence, while EIA has a vital role to play in the con-
servation and integration of biodiversity aspects in 
planning procedures, there is an urgent need to  
improve its scientific quality. 

Previous work has shown that the effectiveness of 
the EIA process depends primarily on the quality of 
scoping, that is, the stage where the issues, scales 
and methods to be addressed are determined (Ken-
nedy and Ross, 1992). Moreover, prior research the 
Israeli EIA system has identified the guidelines set 
at the scoping stage as the most significant factor in 
determining the quality of the ecological compo-
nents of environmental impact statements (EISs) 
(Mandelik et al, 2005). Hence, an improvement in 
ecological scoping is called for. 

Naturally, as EIA systems reflect the societal and 
political norms in the planning arena, a wide range 
of EIA and scoping systems is found in different 
countries. Scoping systems can be classified accord-
ing to two orthogonal aspects (Haklay et al, 1998): 
the way the issues to be addressed are determined 
(based on either expert opinion or participatory ap-
proach, that is, stakeholders’ input), and who has the 

leading role in the process (whether a regulatory au-
thority or the proponent). 

Interestingly, different scoping systems produce 
highly similar EISs from the ecological perspective. 
For example, although the UK, USA, and Israel have 
distinctively different scoping systems (Brachya and 
Marinov, 1995), they strongly resembled each other 
in many review criteria, such as reference to biodi-
versity, to indirect and cumulative ecological im-
pacts, and to ecological monitoring (Thompson et al, 
1997; Atkinson et al, 2000; Mandelik et al, 2005). 
Hence there is an inherent, recurring pattern of 
shortcomings in ecological impact assessments that 
go beyond differences in the procedural aspects of 
the scoping phase and merit further investigation. 

In essence, ecological scoping should provide for 
information about the affected ecosystem and its 
components, and an interpretation of the proposal 
and its associated effects (Treweek, 1999). This is a 
formidable task taking into account the complexity 
of ecosystems and lack of basic ecological knowl-
edge. Moreover, stringent time and budgetary con-
straints further limit the practice of the best available 
knowledge in ecological scoping. This raises funda-
mental dilemmas regarding how to maneuver be-
tween the need to thoroughly address ecological 
effects and making realistic demands. 

This paper explores the issues and dilemmas in-
corporated in the process of ecological scoping. The 
aim is to promote the use of ecological scoping as a 
mechanism for addressing biodiversity conservation 
issues in EIA. Four key issues that need to be ad-
dressed are identified and the fundamental dilemmas 
they evoke discussed: biodiversity assessments;  
appropriate spatial and temporal scales; and cumula-
tive ecological effects. 

Recommendations as to how to address these key 
issues are provided and their applicability to the EIA 
process discussed, taking into account limitations 
and possible ways to overcome these, from scien-
tific, procedural, and economic perspectives. Work 
on the Israeli case study is used as a backdrop, but 
the same dilemmas face all analysts who try to es-
tablish appropriate ecological scoping processes. Fi-
nally, the paper proposes a generic blueprint for 
ecological scoping. 

The Israeli case study 

Israel is a global hot spot of biodiversity (Yom-Tov 
and Tchernov, 1988) where fauna and flora are 
threatened by exceptionally rapid development, re-
flecting high population growth rate and density 
(approximately 600 people per km2 in its northern 
half) and a continuous increase in standards of living 
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able 1. A summary of major shortcomings identified in 
ecological impact assessment of different EIA 
systems 

aseline description: 

 Failure to address appropriate spatial scales 
 Failure to address all components of biodiversity 
 Lack of quantitative data 
 Low standards of field surveys (reluctance to address spatial 

and temporal variation) 

mpact prediction: 

 Omitting key impacts 
 Reluctance to quantify impacts 
 Reluctance to evaluate the significance of impacts 
 Failure to address cumulative, indirect and complex effects 

itigation and monitoring: 
6 Impact Assessment and Project Appraisal March 2005 

(Central Bureau of Statistics, 1997). Progressive 
habitat loss and fragmentation, as a result of urbani-
zation, suburbanization, and infrastructure develop-
ment, are threatening most of Israel’s ecosystems 
and driving many species to extinction (Perevolotsky 

 Severe impacts left un-mitigated 
 Recommendation of un-testable measures 
 Reluctance to evaluate the efficacy of proposed measures 
 Reluctance to mention the need for or propose adequate 

monitoring program 
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and Dolev, 2002). Therefore, planning tools are 
critical for protecting Israel’s biodiversity. 

One of the most important tools in land-use plan-
ning in Israel is EIA (Brachya, 1993). Since EIA 
regulations came into effect in 1982, the number of 
EISs prepared have increased sharply from an  
annual average of seven in the 1980s, to 32 in the 
1990s. This trend indicates a growing reliance of 
planning authorities on EISs as a tool for incorporat-
ing environmental considerations into plans. 

The Israeli EIA system is based on a mandatory 

scoping process performed by the Ministry of the En-
vironment (MOE) in consultation with relevant gov-
ernmental and non-governmental organizations 

(depending on the type of plan and its location) (MOE, 
1997). The scoping is case-specific and the guidelines, 
which take the form of a detailed checklist, refer to the 

environmental aspects, spatial scales, and specific 

analyses required. In most cases, these guidelines 

have to be approved by the planning committees to 

whom the EIA findings are ultimately referred. 
In a recent study of the ecological component of 

the Israeli EIA system (Mandelik et al, 2002; 2005), 
a quantitative investigation of a representative sam-
ple of 52 EISs was undertaken in order to elucidate 
the factors that affect their scientific quality, that is, 

the objectivity, defensibility and application of the 
best available knowledge in ecological baseline as-
sessments, impact evaluations and mitigation pro-
posed. Using a uniform evaluation form consisting 
of 64 detailed criteria, various shortcomings were 
revealed in all main categories examined. 

A simple scoring technique was applied to deter-
mine a quality score for the EISs and their guide-
lines. The guideline quality score was the most 
important factor in determining EIS quality scores, 
accounting for 81% of the variation (r=0.9) (Figure 
1) (Mandelik et al, 2005). Hence, improvement of 
the EIA system hinges largely on more professional 
guidelines, reflecting thorough ecological under-
standing and practical experience in focusing the 
study to the most critical aspects that need to be  
addressed, while making scientifically and economi-
cally realistic demands. Similar conclusions have 
been reached for other EIA systems as well (Barker 
and Wood, 1999). 

While ecological scoping clearly needs to be im-
proved, doing so evokes several fundamental di-
lemmas, not necessarily encountered in other aspects 
of EIA. Four prominent issues in the performance of 
ecological scoping are identified and discussed from 
scientific, procedural, and economic perspectives, 
together with a presentation of a set of attributes that 
can help to incorporate these issues better into EIA. 
Table 2 highlights these key issues that are in need 
of better attention in ecological scoping, proposes 
how they could be assimilated in the EIA study, and 
gives the expected costs incurred in their implemen-
tation. Finally, a generic blueprint for ecological 
scoping is provided (Appendix 1). 

Biodiversity assessments for EIA 

Inventory and monitoring of all components of bio-
diversity (composition, structure and function at the 

 
There is an inherent, recurring 
pattern of shortcomings in ecological 
impact assessments that go beyond 
differences in the procedural aspects 
of the scoping phase and merit further 
investigation 
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Figure 1. Correlation between EISs and guidelines quality scores 
Source:  Adapted from Mandelik et al (2005) 
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genetic, species and ecosystem level, following Noss 
(1990)) is an unrealistic task in most instances, espe-
cially in the course of EIA. Reliable shortcuts, that 
is, biodiversity indicators, are therefore needed. The 
combination of the diagnostic value of different sur-
rogates and their costs in terms of money and time, 
will determine those suitable for use. The objective 
of good ecological scoping is to provide the mini-
mum necessary data for informed decision-making 
(Slootweg and Kolhoff, 2001). 

The most commonly used shortcut for species di-
versity assessments in conservation practice is the 
indicator taxa approach (Noss, 1990; Pearson, 1994; 
Caro and O’Doherty, 1999). Nevertheless, EIAs 
very rarely refer to it. A desirable indicator should 
be taxonomically well known and stable, have well 
known natural history, be readily surveyed and ma-
nipulated, be indicative of other taxa in the ecosys-
tem, and exhibit strong habitat specialization and 
sensitivity to environmental changes (Pearson, 
1994). 

Most vertebrates fail to meet most of these re-
quirements, while invertebrates, especially insects, 
generally fulfill many (Hilty and Merenlender, 
2000). An overview of the faunal taxa most com-
monly referred to in EIAs demonstrates an opposite 
trend; birds and large mammals are commonly  
referred to, while invertebrates are very rarely men-
tioned (Mandelik et al, 2005). The main reasons for 
taxa selection in EIA studies are availability of data, 
legal obligations (protected species) and public ap-
peal, while indicative abilities do not seem to play a 
major role. 

Vegetation (vascular plants) is the most common 
taxon referred to in EIA studies (Thompson et al, 
1997; Byron et al, 2000; Mandelik et al, 2005) al-
though its indicative abilities may be limited since it 
does not necessarily correlate with faunal richness or 
may exhibit low correlation coefficients (Crisp et al, 
1998; Panzer and Schwartz, 1998; Jonsson and Jon-
sell, 1999). Vegetation is also used to classify habi-
tats and ecosystems, and delineate field surveys; 
structural characteristics of the vegetation are used 
as measures of habitat heterogeneity and correlate 
with different faunistic taxa (Tews et al, 2004). 
Hence, the use of structural characteristics of the 
vegetation in EIA can be regarded as an application 
of the indicator approach, though not explicitly. 

Although ecological sampling procedures are a 
complex and debated issue (for instance, Sutherland, 
2002), scientific grounds exist on which appropriate 
survey design can be based. These include the indi-
cator taxa, keystone species, and umbrella species 
concepts for appropriate taxon selection (Caro and 

Table 2. Key issues in need of better attention in ecological scoping, their proposed attributes and translation into specific 
guidelines, and estimated direct (monetary) and indirect (delay in planning) costs incurred by each 

Key issues Attributes Proposed guidelines Direct monetary costs Indirect (time  
delays) costs 

Biodiversity assessments Genetic diversity 

Species diversity 

Ecosystem diversity 

 

Effective population size, 
heterozygosity, gene flow 

Species richness, diversity, 
population structure, 
demographic processes 

Vegetation density and 
layering, key spatial and 
physical features, biomass  
and productivity, succession 

Substantial 

Substantial 

Moderate (using GIS and 
remote sensing) 

Substantial 

Substantial 

Minor 

 

Spatial scale Direct effects 

Indirect and cumulative  
effects 

Case specific- based on 
project type and location 

Variable Variable 

Temporal scale Preparation period 

Implementation 

Post-implementation 

 

Case specific- based on 
project type and location 

 

Variable 

 

Variable 

Cumulative effects Cumulative spatial effects 

Cumulative environmental 
deterioration 

Fragmentation indices, patch 
size distribution, connectivity 

Cumulative pollution, 
increased human accessibility

Moderate (using GIS and 
remote sensing) 

Variable 

Minor 

Variable 

Note: List is not exhaustive 

 
While ecological scoping clearly needs 
to be improved, doing so evokes 
several fundamental dilemmas, not 
necessarily encountered in other 
aspects of EIA 



Issues and dilemmas in ecological scoping 

Impact Assessment and Project Appraisal March 2005 59 

O’Doherty, 1999), the species–area relationship, 
habitat heterogeneity, and measurement of seasonal 
variations for appropriate spatial and temporal scale 
considerations (Rosenzweig, 1995). 

Developments in rapid biodiversity assessment, us-
ing higher taxa and morphospecies identifications 

(Oliver and Beattie, 1996; Kerr et al, 2000), can re-
duce the time and expertise required for taxonomic 

identification and be beneficial for EIAs. In addition, 
existing sources, especially national databases and 

museum collections, can be an important supplement 

to biodiversity assessment (Ponder et al, 2001), but 

they cannot replace in-situ surveys, as they lack the 

resolution and up-dated information needed for EISs. 
At the ecosystem level, spatial characteristics of 

the landscape, such as size, shape, and connectivity 
of patches, cover types and patterns, easily and in-
expensively obtained using GIS techniques (where 
such a system is already in place), can be used as in-
dicators of diversity (EC, 1999; Noss, 1999) (Table 
2). However, it remains to be tested whether these 
parameters correlate with diversity patterns at the 
species level (MacNally et al, 2002). 

At the genetic level, measures such as allelic 
(gene) diversity, heterozygosity, and polymorphism 
can be used to assess population-level diversity 
(Noss, 1990), but are expensive, highly time con-
suming, and almost never used in EIA (for instance, 
Mandelik et al, 2005). Genetic databases with  
EIA-level resolution are mostly absent. The large 
investments necessary for the integration of genetic 
diversity in EIAs evokes a fundamental question of 
how relevant and appropriate it is. Is it reasonable to 
assume that genetic studies can take place in the 
time course of an average EIA? Even if the answer 
is ‘yes’, are they likely to produce the planning input 
necessary to justify the investment? It is important to 
make a distinction between a conceptual, holistic 
‘wish list’ for ecological scoping (Slootweg and Kol-
hoff, 2003) and what is actually practical. In the cur-
rent state of knowledge and resources, the feasibility 
of genetic studies in EIA is highly questionable. 

In summary, despite a growing body of research 
on biodiversity assessment there is still a long way 
to go in knowing what to measure in order to have 
the information needed for decision-making (Noss, 
1999). Often surrogate measures of biodiversity will 
have to be used with no a priori research in the spe-
cific ecosystem or habitat type dealt with. However, 
a growing body of ecological research on both bio-
diversity indicators and ecosystem processes can 
provide the grounds for an educated qualitative 
judgment that will suffice for most EIAs. 

Nonetheless, biodiversity assessments (particu-
larly at the species and gene levels) are expensive 
and take time; biodiversity assessment is expected to 
constitute the bulk of monetary costs in ecological 
assessments (Table 2). The robustness of the indica-
tors used in EIAs should be determined based on 
two core criteria: their ability to represent patterns of 
diversity; and their ability to distinguish the most 

sensitive components (species, ecosystems or groups 
of people) that are in need of special attention, that 
is, in-depth evaluations of current state and severity 
of expected impacts. 

Spatial and temporal scales 

The spatial and temporal scales that should be ad-
dressed in ecological scoping are not clear and 
straightforward to determine. The spatial scale 
should go beyond the boundaries of the project, and 
encompass all the areas potentially affected, includ-
ing those with indirect and cumulative impacts 
(Treweek, 1999). For example, a new road will im-
pact the fauna and flora up to few hundred meters 
from the road (Forman and Alexander, 1998), a 
scale suitable for detailed biodiversity assessments. 
However, cumulative and indirect ecological effects 
such as fragmentation, cumulative habitat loss, or 
cascading effects of species displacement, clearly 
impact ecosystems on a much wider scale. 

Similarly, to address the effects of the road on 
ecosystem structure and function using a keystone 
species, it will be necessary to look at the ecosystem 
scale. If the road transects a stream, a different scale 
should be determined, based on upstream and down-
stream characteristics. Hence, in most cases it would 
be erroneous to focus on a single predetermined spa-
tial scale, as distance and shape of the impact area 
depend on specific issues and the location. This 
greatly confounds and complicates ecological scop-
ing and the costs incurred by these evaluations will 
vary accordingly (Table 2). 

There is an inevitable trade-off between the reso-
lution of assessments and the spatial scale addressed. 
High-resolution assessments should be balanced 
against the area that can be surveyed. Trying to 
promote both simultaneously risks unacceptably 
high costs that may jeopardize the value of ecologi-
cal scoping altogether. The appropriate balance be-
tween these two conflicting demands will have to be 
determined on a case-specific basis, according to the 
conservation value of the project site and its vicinity, 
relative to the wider surroundings, as determined by 
GIS analysis and aerial photographs (Haklay et al, 
1998), where they are available. 

Similar dilemmas arise when determining the  
appropriate temporal scales to be addressed. The 
timing and duration of ecological assessments have 
pivotal effects on the final evaluations. The time-
frame of ecological baseline and impact assessments 
should take account of the full duration of the pro-
ject, from preparation and implementation to de-
commissioning (if relevant) and follow-up 
(Treweek, 1999) (Table 2). Baseline assessments 
should reflect seasonality and multi-annual variation 
in ecosystem components; impact prediction should 
reflect long-term ecosystem processes, including de-
layed and long-term effects. 

These are ideal standards, but are not necessarily 
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optimal, as they do not take account of the substan-
tial costs incurred by developers from the delays in 
the assessment process. It is not clear whether it is 
always justifiable to make such expensive and time-
consuming assessments in an EIA, or whether there 
should be some differentiation between projects 
based on their expected impacts and the sensitivity 
of the potentially affected areas. 

There is no easy way round this dilemma, but one 
possible solution would be to conduct a two-phase 
ecological scoping, where the first stage is used to 
screen projects that are expected to cause substantial 
ecological effects or affect highly sensitive areas. 
Only those singled out in the first stage would be re-
quired to continue and to conduct elaborate and 
more detailed baseline assessments and impact pre-
dictions. This idea is explored in the final discussion. 

Cumulative ecological effects 

Reference to cumulative effects is fundamental in 
realizing the full range of the project’s potential  
consequences, since various stressors, while indi-
vidually of little ecological significance, may have 
serious implications when considered collectively 
(Treweek, 1999). In addition, ecosystems may ex-
hibit non-linear, interactive, or threshold responses 
to accumulated perturbations (Cocklin et al, 1992), 
imperiling the long-term viability of heavily devel-
oped ecosystems. Cumulative habitat loss and frag-
mentation are the major threats today to biodiversity 
(Terborgh, 1999). 

Addressing cumulative effects requires appropri-
ate spatial and temporal scales; the dilemmas raised 
in the previous section are relevant to this assess-
ment as well. In addition, a major challenge is 
evaluating the ecological significance of cumulative 
effects, usually expressed at the ecosystem level 
(Thérivel et al, 1992). The sensitivity of ecological 
receptors (for instance, species, habitats) is a key 
factor to consider at this stage. Cumulative impacts 
are usually non-linearly magnified and difficult to 
model (Treweek, 1999). High levels of stochasticity 
and uncertainty hamper their evaluation. 

Cumulative spatial effects, that is, cumulative 
habitat loss and fragmentation, are an exception  
and can be readily incorporated into the EIA, 
through parameters such as fragmentation indices, 
patch shape indices and patch frequency distribution 
(Noss, 1999), all readily achievable in the GIS era. In 
addition, by addressing existing stressors in the sur-
rounding area, the potential for cumulative effects can 
be envisaged, though not evaluated or quantified. 

Discussion and conclusions 

The ultimate test of scoping is whether it is accepted 
by the planning committees that have to balance en-
vironmental and development goals. If scoping over-
prescribes the ecological analysis, it might increase 
expenses and delays to a level where it will be re-
jected by the planning authorities. On the other 
hand, scoping that overlooks or disregards major 
ecological effects, and limits the spatial scope of  
assessment to the immediate vicinity of the plan, 
will have little scientific and conservation value. 

Hence, there is an inherent tension incorporated in 
ecological scoping, that has to be balanced on a 
case-specific basis. While substantial direct and indi-
rect costs might be inevitable if good ecological as-
sessments are to be made, especially for appropriate 
biodiversity assessments (Table 2), there are ways to 
reduce these costs to some extent. 

A possible way to reduce the indirect cost of eco-
logical scoping may be to promote a two-phase 
scoping process. A preliminary phase would be used 
to differentiate between projects expected to have 
severe ecological effects and more moderate pro-
jects. This phase could be based on criteria com-
monly used for screening, for instance, type and 
magnitude of projects and sensitivity of the proposed 
location (Glasson et al, 1999), and could rely mostly 
on expert judgment for final ruling, in order to keep 
time delays and monetary costs minimal. Based on 
this, either a standard or a more detailed second-
stage scoping would be conducted, in which the spa-
tial and temporal scales and the specific issues that 
need to be addressed would be determined. 

The main advantage of this approach is that it 
would create a differentiation between projects 
based on their expected ecological impacts, and 
would redirect the entire EIA process, and its associ-
ated costs, accordingly. By doing so it would reduce 
the inherent tension incorporated in ecological scop-
ing between ecological and development goals. This 
approach would allow flexibility on a case-specific 
basis, as opposed to sector or location basis, which 
usually lack the resolution required for addressing 
ecological aspects. 

At the preliminary stage, broad spatial scales should 

be preferred over high-resolution data. Hence,  
it should be based on ecosystem-level evaluations 
and cumulative (spatial) impact assessment, relying 
mostly on less costly and time-consuming GIS and 

 
A possible way to reduce the indirect 
cost of ecological scoping may be to 
promote a two-phase scoping process: 
a preliminary phase to differentiate 
between projects expected to have 
severe ecological effects and more 
moderate projects; and a more 
detailed second-stage scoping 
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remote sensing (if the required infrastructure is al-
ready in place). Detailed field surveys at the species 
or genetic level should be postponed to the second 
scoping phase, when their resolution and scales 
would be determined based on the ruling made in the 
first stage. Consequently, different costs would be 
inflicted on projects differing in their potential eco-
logical effects, thereby enhancing the legitimacy of 
demands for comprehensive EISs when they are 
truly required. Nevertheless, this approach is theo-
retical and it remains to be tested in the actual plan-
ning arena. 

The proposed procedural modifications still hinge 
on the improvement of the ecological aspects of the 
scoping process. Therefore a blueprint for ecological 
scoping is suggested (Appendix 1), based on previous 
research identifying the lacunae in ecological assess-
ment in Israel (Mandelik et al, 2002; 2005). The pro-
posed blueprint is relevant also to other countries, as 
Israel’s EIA system is fairly typical (Feitelson, 
1996); the major impediment for thorough ecologi-
cal assessments in Israel, as in many other countries, 
is lack of basic ecological knowledge. 

The blueprint highlights the importance of a 
broad, ecosystem-level perspective, using broad spa-
tial scales, biodiversity (following Noss, 1990), eco-
system structure and function, and ecological 
interactions as proxies. The blueprint does not refer 
to societal aspects, being primarily focused on draw-
ing scientifically good-practice guidelines from a 

conservation perspective. Societal issues, including 
equitable sharing, need to be addressed subsequently 
by the planning committees. Special attention was 
given to sensitive (that is, rare, threatened) species 
and habitats in both baseline information and impact 
evaluations. 

A practical approach was applied, and, following 
discussions with EIA practitioners and ministerial 
officers, certain requirements were omitted from an 
earlier draft, such as reference to genetic diversity, 
as addressing these in the current state of resources 
is largely impractical. In addition, broad and vague 
requirements were avoided, such as reference to cu-
mulative effects or to provision of goods and ser-
vices, as these hold little practical value; instead 
these themes were decomposed to specific concrete 
requirements, for instance, cumulative habitat loss 
and fragmentation, changes in succession and dis-
persion processes. Aspects that should clearly be de-
termined on a case-specific basis, such as spatial and 
temporal scales, were not referred to in the blueprint. 

Although the blueprint is meant to be broadly ap-
plicable, it cannot replace the expertise and best 
judgment of an ecological advisor. On a case-
specific basis and available knowledge an ecological 
advisor may find certain aspects redundant, and oth-
ers needing to be augmented, and should act accord-
ingly. The blueprint, however, can still serve in such 
cases as a basis for critical evaluation and discussion 
of the advisor's recommendations and judgments. 

 

Appendix 1. A proposed blueprint for ecological scoping 

1. General requirements 

Consistency — baseline information, impact assessment 
and evaluation, and mitigation measures should be 
consistent in both spatial scales and issues addressed. 

•  Uncertainties and limitation — uncertainties and data 
deficiencies should be clearly stated. 

•  Presentation: 
- Use GIS to demonstrate pre- and post-implementation 

state 
- Present major ecological findings in the executive  

summary 
- List background and reference material. 

2. Baseline information 

Habitats 

•  Identification and distribution — describe the different 
habitats in the area, including their size, dominant plant 
communities, succession stage (if relevant), spatial distribu-
tion, and quality (that is, as examples of their habitat type). 

•  Rarity — indicate rarity of habitats and plant communities 
in a local to national and international scale. 

•  Wildlife resources — indicate the existence of water 
resources, wildlife breeding, feeding or resting sites in the 
area. 

Fauna and flora 

•  Scope — based on a field survey, databases, and the 
literature describe the fauna and flora present in the area, 
including annuals, perennials, invertebrates, and 
vertebrates. Include quantitative estimates. 

 

 
•  Ecological requirements — indicate home ranges, habitat 

preferences, foraging and breeding requirements,  
sensitivity to anthropogenic disturbance of representative 
species or taxa (that is, indicator species, umbrella 
species, keystone species or other subset of species 
representing different habitats and guilds, or species 
similar in their exploitation of environmental resources). 

•  Conservation status — indicate endangered, endemic, red 
listed, protected, and peripheral species, and the degree 
of rarity and endangerment at a local to global scale. 

Surrounding area 

•  Indicate proximity of the project to nature reserves and 
forests, ecological corridors, or other open landscapes 
and protected areas. 

•  Ecological sensitivity evaluation — refer to the ecological 
sensitivity of the region based on prior planning work (if 
present) and on the habitats, fauna and flora, reserves, 
and ecological corridors. 

Field survey 

•  Scope — field survey of habitats, fauna and flora should 
be performed. 

•  Location — the survey should reflect the spatial 
heterogeneity of the area (among and within habitats). 

•  Timing — the survey should reflect seasonality. 
•  Transparency — timing, duration, methodology, and 

identity of the person who performed the survey should be 
clearly stated. 
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Appendix 1 (continued) 
 
3. Impact assessment and evaluation 

Impacts during the construction 

•  Specify all potential ecological effects expected during 
construction. 

Habitats 

•  Habitat loss — indicate the extent and type of habitat loss. 
•  Rare habitats — indicate the extent of rare habitat loss 

relative to the remaining habitat in the surroundings. 
•  Fragmentation — indicate the size, spatial configuration 

and continuity of the remaining habitats, and whether the 
plan could act as a barrier for dispersion. 

•  Conservation status — evaluate the significance of the 
effects mentioned previously in terms of rarity and 
endangerment level of habitats, on a local to global scale. 

•  Indicate potential impacts on key ecosystem processes 
(succession, dispersion, and so on). 

•  Wildlife resources — indicate potential impacts on  
wildlife water resources, feeding, breeding and resting 
sites. 

•  Indicate possible impacts on the surroundings — pollution, 
enhanced illumination, noise, facilitated access to people, 
and so on. 

Fauna and flora 

•  Direct effects — indicate species that will be directly 
affected (inhabiting the area to be taken, based on data 
presented in the baseline). 

•  Invasive species — indicate the possibility of introducing 

alien invasive species and their possible effects on the 
native fauna and flora. 

•  Species of special conservation status (endangered, 
endemic, red listed, protected and peripheral) — indicate 
the number of individuals that will be directly affected, 
expected effects of habitat loss (relative to home range 
requirements, breeding or resting sites, food and water 
resources), and fragmentation (limited dispersion, 
increased mortality). 

•  Conservation status — evaluate the significance of the 
effects mentioned in the previous section in terms of rarity 
and endangerment level, on a local to global scale. 

•  Reversibility — indicate whether the impacts presented 
above are reversible or irreversible. 

•  Delayed effects — indicate any potential delayed and 
long-term impacts. 

4. Mitigation and monitoring 

•  Indicate mitigation measures to address the effects 
described above, including the reasons for its selection, 
and evaluation of its expected efficacy. 

•  Indicate what impacts will be un-mitigated, that is, residual 
effects. 

•  Describe a long-term monitoring program to examine the 
efficacy of mitigation measures used, changes in richness 
and composition of the fauna and flora. 

5. Alternatives 

•  The above-mentioned requirements should be presented 
for each of the alternatives suggested for the siting, 
planning, and operation of the plan. 
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