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State of practice of cumulative effects  

assessment and management:  

the good, the bad and the ugly 

Larry Canter and Bill Ross 

The historical, current and future international practice of cumulative effects assessment and 
management (CEAM) is addressed. The ‘context’ of CEAM is explained and challenges from scientific 
and policy issues and numerous uncertainties are described. A six-step generic process for carrying out 
CEAM is provided. Opportunities for mitigation and management are highlighted, with emphasis given 
to ‘collaboration’ as a foundational element for dealing with cumulative effects. This state-of-practice 
review concludes by noting six ‘ugly lessons’ which result from lack of appropriate attention, eight 
‘bad lessons’ which reflect practices that need improvement, and 12 ‘good lessons’ which can be used 
to articulate good practice principles related to CEAM. In many situations some modification of EIA 
methods and tools may be necessary. In summary, the practice of CEAM is growing out of its infancy. 
As experience is accrued, it is anticipated that good practice principles will be further articulated and 
utilized on an international basis. 

Keywords:  EIA, CEAM, methods and tools, mitigation, management, best practices 

HE GOAL OF THIS REVIEW is to concisely 
summarize the state of the professional prac-
tice of cumulative effects assessment and 

management (CEAM). Both authors have experi-
ence related to university-level teaching about envi-
ronmental impact assessment (EIA) and CEAM, and 
in conducting related sponsored research and advis-
ing graduate students in their research. They also 
have independently and collaboratively taught pro-
fessional-level CEAM short courses for government 
agencies and the private sector. Further, they both 

have consulted on the planning and conduct of 
CEAM studies, and have prepared relevant sections 
or chapters in subsequent environmental impact 
statements (EISs) or environmental assessments 
(EAs). Finally, they both have reviewed impact 
study documents and provided suggestions for im-
provement. The second author has also served on 
several EIA review panels for the Canadian govern-
ment. As a result, both authors have planned, re-
viewed and conducted comparative evaluations of 
the CEAM features within prepared compliance 
documents, or as separate study documents (Baxter 
et al, 2001; Ross, 1998; Cooper and Canter, 1997). 
Such reviews with similar findings have also been 
conducted in the UK (Cooper and Sheate, 2002). As 
a result, this state-of-practice review primarily en-
compasses accrued experiences from both the USA 
and Canada — two countries which have been de-
voting considerable attention to CEAM over the last 
two decades, and particularly since 2000. 

Included herein is a brief historical perspective on 
the practice of CEAM. Early practice focused on 
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cumulative effects assessment (CEA); however, with 
current attention to management and mitigation of 
cumulative effects, an M has been added to CEA. 
This is followed by four highlighted reasons for the 
importance of CEAM. A generic step-wise proce-
dure for conducting CEAM as an extension within 
the traditional EIA process is then presented. The 
availability of methods and tools as aids to CEAM 
practice are discussed via 15 illustrations. Positive 
opportunities for being creative in CEAM work are 
then presented, followed by several challenges, in-
cluding the delineation of scientific uncertainties. 
The emphasis then moves to three types of lessons 
derived from practice. The first category, the ugly 
lessons, represent non-attention and the absence of 
adequate planning to address CEAM. The bad les-
sons delineate needs which can be addressed via a 
reasonable and committed pursuit of the subject.  
Finally, the good lessons refer to positive attitudes 
and initiatives that should be taken to further im-
prove CEAM practice; these lessons could be further 
developed into an initial series of ‘international best 
practices principles’. 

Historical context of CEAM 

The origins of CEAM began in the early 1970s when 
it was realized that proposed projects needed to be 
analyzed in relation to their location and surrounding 
land uses. Further, agencies that processed multiple 
concurrent permit approvals for similar types of pro-
jects also realized that such approvals needed to in-
corporate consideration of all applications in close 
spatial and temporal proximity to each other, as such 
actions often contribute to cumulative effects. 

In the practice of EIA in the USA, the term  
‘cumulative effects’ was first mentioned in 1973 
guidelines of the Council on Environmental Quality 
(CEQ). In mid-1979, CEQ’s first EIA-related regu-
lations defined a cumulative impact (effect) as the: 

impact on the environment which results from 
the incremental impact of the action when add-
ed to other past, present, and reasonably fore-
seeable future actions regardless of what 
agency (federal or non-federal) or person un-
dertake such other actions. Cumulative impacts 
can result from individually minor, but collec-
tively significant, actions taking place over a 
period of time. (Council on Environmental 
Quality, 1978) 

In the 20-year period encompassing the 1980s and 
1990s, environmental impact studies in both the 
USA and Canada began to routinely incorporate  
cumulative effects considerations in study docu-
ments. Further, other definitions appeared. For ex-
ample, the Canadian Environmental Assessment 
Agency (CEAA) has suggested a simple definition 
(Hegmann et al, 1999: 3): 

cumulative effects are changes to the environ-
ment that are caused by an action in combina-
tion with other past, present, and future human 
actions. 

During the second part of the 1990s, the Annual 
Meetings of the International Association for Impact 
Assessment (IAIA) began to include papers and top-
ical sessions on CEAM, and resultant and related 
papers have been published in Project Appraisal, 
Impact Assessment and Project Appraisal, Environ-
mental Impact Assessment Review, Environmental 
Practice, Environmental Assessment Policy and 
Management, and other topical journals on biology, 
ecology and environment science, management and 
planning. 

Litigation related to the adequacy of CEAM with-
in impact study documents also began to appear in 
the USA in the 1980s and expanded in the 1990s to 
the current time (Mandelker, 2007; Smith, 2006). 
The absence of acceptable frameworks or multi-step 
processes for addressing CEAM seemed to be fun-
damental to many plaintiffs’ challenges. As a result, 
in the late 1990s, both the CEQ in the USA and 
CEAA in Canada published practitioner guidance 
(Council on Environmental Quality, 1997; Hegmann 
et al, 1999). Both processes were conceptually simi-
lar, and they both included 11 steps which were gen-
erally matchable. The six-step process described 
below is consistent with the 11 steps. 

The first decade in the 21st century has experi-
enced continuing improvements in CEAM practice, 
particularly as related to proposed projects. Strategic 
environmental assessments (SEAs), also referred to 
as Programmatic EISs in the USA, have also given 
greater attention to cumulative effects issues (The-
rivel and Ross, 2007; Canter and Rieger, 2005). In 
fact, it can be concluded that CEAM should be a 
central feature of these strategic studies. Further, 
methods and tools used in EIA practice began to be 
modified to incorporate consideration of the com-
bined effects of multiple actions on selected VECs 
(Valued Ecosystem Components). New topics such 
as environmental sustainability have also been rec-
ognized as integrators of concerns related to cumula-
tive effects. Finally, the potential benefits of 
cumulative effects thinking relative to global issues 
such as climate change are being explored along 
with the development of appropriate procedures for 
such evaluations. 

Importance of CEAM 

The importance of CEAM is an outgrowth of sev-
eral situations and perspectives. For example, con-
ceptual reasons suggest that in many site-specific 
locations, as well as regional areas, the environ-
mental effects of primary concern tend to be cumu-
lative effects from multiple actions on specific 
VECs. Such effects can be manifested in both  
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human health concerns and attention to disruption 
to ecosystems. Depending on both local and re-
gional conditions, such cumulative effects may 
overshadow the specific effects from single projects 
(e.g. this was documented in a case study by 
Creasey and Ross, 2005). 

Pragmatic reasons are also drivers in the increased 
attention to CEAM. New and modified EIA legisla-
tion from the 1990s until now often requires that 
practitioners carry out cumulative effects assess-
ments. Thus, practitioners must do cumulative ef-
fects assessments whether they like to or not. 
Additionally, CEAM guidance (handbooks) have 
become available, thus providing some information 
on how to carry out the tasks. The CEAM handbook 
in the USA was released in January, 1997 (Council 
on Environmental Quality, 1997), with the Canadian 
counterpart guidance being published in 1999 
(Hegmann et al, 1999). While they are not regulato-
ry requirements, these documents are frequently cit-
ed by plaintiffs in litigation on CEAM and also by 
EIA practitioners to demonstrate that their EIAs are 
carried out in accordance with good practice. 

Regulatory and strategic planning reasons have 
also elevated the importance of CEAM. One exam-
ple is the frequent necessity of proactive planning to 
maintain development opportunities in specific study 
areas. While the specific outcomes of such planning 
should, of necessity, be site-specific, their utilization 
could provide the context for setting aside lands or 
areas for future development. Such set-asides could 
be seen as ‘making room’ for subsequent local and 
regional developments. Another approach is to 
‘over-mitigate’ current actions to reduce cumulative 
impacts and thus, in an ecological sense, to ‘make 
room’ for future actions. 

Finally, idealistic reasons can heighten the im-
portance of CEAM. Such idealism can be demon-
strated via planning to minimize negative 
cumulative effects and promote resource (VEC) sus-
tainability (Swor and Canter, 2008). In fact, by the 
pursuit of a holistic approach, it may also be possi-
ble to develop cost-effective strategies for mitigating 
cumulative effects and promoting sustainability. 

Process context of CEAM 

As noted above, CEAM frameworks have been 
promulgated in the USA and Canada, and similar 
frameworks (step-wise processes or procedures) 
have also been developed for use in the European 
Union countries, Australia, South Africa, and else-
where. The frameworks can generally be condensed 
into the following six steps: 

 Step 1: Initiate the CEA process by identifying the 
incremental direct and indirect effects of the pro-
posed project (or policy, plan or program) on se-
lected VECs within the environs of the project 
location. The VECs can be selected based on  

information related to current or anticipated future 
degraded or stressed conditions, the occurrence of 
protected species or habitats, and the presence or 
anticipated presence of other human activities that 
would (adversely) affect the same VEC. Selected 
VECs should also incorporate concerns from sin-
gle project assessments. It should be noted that in-
formation on incremental effects is needed to 
address the direct and indirect effects from the 
proposed project. Further, once the VECs have 
been selected, they should be subject to each of 
the following five steps. Finally, selected VECs 
should represent things worth studying because 
the findings could inform the decision making 
process. 

 Step 2: Identify other past, present, and reasona-
bly foreseeable future actions within the space 
and time boundaries that have been, are, or could 
contribute to cumulative effects (stresses) on the 
VECs or their indicators. Based on this 
knowledge, identify appropriate spatial and tem-
poral study boundaries for each VEC. Guidance 
related to establishing the scope of the CEAM rel-
ative to space, time and other actions is  
available elsewhere (Council on Environmental 
Quality, 1997; Hegmann et al, 1999). Such guid-
ance is not limited in application to the USA or 
Canada; it can be used internationally, as can per-
tinent guidance from other countries as noted 
above. 

 Step 3: For the selected VECs, assemble appro-
priate information on their indicators, and de-
scribe and assess their historical to current and 
even projected conditions. The historical infor-
mation should coincide with the selected past 
temporal boundary (i.e. an historical reference 
point). Further, and depending upon the availabil-
ity of information, any identified trends in the 
conditions of the VECs and their indicators 
should be determined and analyzed. Also, com-
parisons to numerical standards or policies, or to 
identified thresholds of significance, should be 
presented for each VEC, without the incremental 
effects of the proposed project or action. 

 Step 4: ‘Connect’ the proposed project (or plan, 
program or policy) and other actions in the 
CEAM study area to the selected VECs and their 
indicators. Numerous tools could be used to estab-
lish either descriptive or quantitative connections. 
Examples of such tools will be mentioned in the 
next section. Predictions related to future VEC  
effects resulting from multiple actions may be 
problematic due to the absence of detailed infor-
mation; however, identification of ‘up-or-down’ 
changes in the VECs and their indicators can be 
useful. Again, several models and indices or other 
tools will be mentioned later. Finally, emphasis 
should be given to the aggregation of effects (i.e. 
to the anticipated cumulative effects on each 
VEC). However, due to uncertainties related to in-
formation on actions, effects and how such effects 
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aggregate, quantitative modeling may not be  
possible. Rather, relative contributions of various 
actions to changes in indicators of VEC sustaina-
bility could be addressed. 

 Step 5: Assess the significance of the cumulative 
effects on each VEC over the time horizon for the 
study. Such significance determinations should 
begin with the incremental effects (the direct and 
indirect effects) of the proposed project or action 
on specific VECs. The focus should be on the 
VEC, not on the project or action. Criteria for 
such determinations of significance already exist 
within the EIA systems in numerous countries, as 
well as development banks and aid agencies. For 
example, the USA has a structured definition for 
significance based on considering the location; 
compliance with air and water quality, natural re-
sources and cultural resources laws and policies; 
and other factors such as risk, controversy, human 
values, etc. (Council on Environmental Quality, 
1978). The same definition can and should be ap-
plied to significance determinations for the com-
posited cumulative effects on the VECs. Further, 
the concept of environmental sustainability (in-
cluding social and economic sustainability) could 
be considered both in relation to incremental ef-
fects and cumulative effects. This concept was 
used in a CEAM study on waterway navigation 
improvements on the Ohio River in the USA 
(Canter and Rieger, 2005; Swor and Canter, 
2008). 

 Step 6: For VECs or their indicators that are ex-
pected to be subject to negative incremental im-
pacts from the proposed project and for which the 
cumulative effects are significant, develop appro-
priate action or activity-specific ‘mitigation 
measures’ for such impacts. Further, if significant 
cumulative effects are anticipated on any VEC or 
its indicators, consideration should be given to 
multi-stakeholder collaboration to develop joint 
cumulative effects management measures, either 
locally or regionally, or both. Two reports from 
Canada provide information on both mitigation 
measures for incremental impacts and manage-
ment measures when there are multiple contribu-
tors to regional cumulative effects (Hegmann, 
2000; Braat, 2001). An emerging topic of growing 
relevance to cumulative effects management, ei-
ther locally or regionally, is adaptive management 
(AM) (Canter and Atkinson, 2008a). AM is envi-
sioned as a follow-up practice to traditional  
impact studies, particularly when there are uncer-
tainties. A foundational element for AM is a care-
fully planned monitoring program, with the 
results used to inform subsequent operational 
practices and decision making (see Marcus, 1979, 
for a planning protocol). Finally, multi-
stakeholder collaboration in follow-up activities 
can be both cost-efficient and an aid in local and 
regional planning (Council on Environmental 
Quality, 2007a). 

Tool kit for the practice of CEAM 

The first decade of EIA practice occurred in the 

1970s, and one topic that received considerable atten-
tion was related to appropriate methods and tools that 
could be used by practitioners. Over the ensuing three 

decades, the types of EIA-related methods and tools 

continued to expand. Since the practice of CEAM is 

now into its second decade, interest is continuing on 

appropriate methods and tools that could be used to 

improve professional practice. Based upon the review 

of various CEAM informational sources, it can be 

concluded that many of the current and developing 

methods and tools are similar to those used for EIA 

practice. The primary difference is related to the need 

to address other actions and their contributions to the 

collective effects on specific VECs. Such incorpora-
tion is often done by simple modifications to existing 

EIA methods and tools. Brief examples of such modi-
fications include: (1) adding ‘other actions’ questions 

to questionnaire checklists focused on identifying di-
rect and indirect effects of proposed actions; (2) mod-
ifying interaction matrices to include columns related 

to past, present and future actions; and (3) modifying 

network diagrams to include other actions (Canter, 
2008a; Canter and Atkinson, 2008b). 

Table 1 includes a listing of methods and tools 

which have been or could be modified to address 

CEAM. Codes within the table delineate which of the 

above listed six steps in the generic CEAM frame-
work could or have been addressed in CEAM studies. 
The overriding conclusion from Table 1 is that there 

are numerous methods and tools that can be applied, 
with appropriate modification, to CEAM studies. 

Creativity in CEAM 

Due to the relative newness of CEAM, and to the 
absence of robust information and comparative case 
studies related thereto, there are numerous opportu-
nities to ‘think outside the box’ and be creative. 
Specific examples of such needs and opportunities 
include, but are not limited to: 

 Adaptation of traditional EIA methods and tools 
to meet CEAM study needs, and to learn from 
such new experiences and refine or develop  
further methods and tools. 

 

Based upon the review of various 

CEAM informational sources, it can 

be concluded that many of the current 

and developing methods and tools are 

similar to those used for EIA practice 
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 Development of innovative means to address en-
vironmental sustainability (including social and 
economic sustainability) for the selected VECs. 

 Examination of existing local, province or state, 
and federal environmental management programs 
for their inclusion of usable tools for cumulative 
effects management (examples include trading 
programs, local and regional species protection 
and resource management programs, etc.) (Canter, 
2008b). 

 Development of regional programs with multiple 
stakeholders, including the integration of, and 
building upon, current and emerging information 
(Braat, 2001; Hegmann, 2000). 

 Consideration of AM for large-scale concerns, 
conduction of appropriate planning of a monitoring 

program and decision process, and coordination 
with existing or new Environmental Management 
Systems (Council on Environmental Quality, 
2007b; Boling, 2005). 

 Development of appropriate frameworks for in-
corporating CEAM as the central feature of SEAs 
and Programmatic EISs (Therivel and Ross, 2007; 
Canter and Rieger, 2005; Cooper, 2008a). 

Challenges in CEAM 

Despite the above list of topics wherein creativity 
could be utilized, numerous challenges remain rela-
tive to the fundamental practice of CEAM. These 
challenges are a result of combinations of scientific 
uncertainties, inadequate institutional policies, and 
needs for collaboration and pertinent CEAM case 

studies. The following five challenges represent  
examples of scientific, policy, and institutional  
challenges: 

 Increasing the scientific understanding of complex 

ecosystems characterized by multiple stressors. 
 Modifying institutional policies that do not take 

into account holistic needs (and CEAM) for  
specific VECs. 

 Reducing uncertainties related to project incre-
mental effects and future actions and their effects, 
determining what combining relationships (e.g. 
linear or non-linear) should be used for character-
izing cumulative effects, and determining the ef-
fectiveness of local mitigation measures and 
regional management programs. 

 Achieving effective collaboration among devel-
opers, proponent and regulatory agencies, and 
multiple stakeholder groups regarding mitigation 
and management of cumulative effects. This is 
important because it must be remembered that 
cumulative effects require cumulative mitigation 
and management solutions. 

 Developing appropriate and effective cumulative 
effects management efforts (and programs), and 
meeting their necessary budgetary and time re-
quirements, including the accomplishment of  
periodic program evaluations. 

Introduction to the lessons 

This paper concludes with a series of CEAM lessons 

grouped into three categories. The first one, the ‘ugly 

Table 1. Examples of CEAM methods and tools 

Type of method or tool Applicability to steps 1–6 
in generic CEAM process

Reference(s) 

Questionnaire checklist 1,2,3,4 Canter and Kamath (1995) 

Identifying reasonably foreseeable future actions 2 Rumrill and Canter (1997) 

Indicators of VECs and their functions 1,2,3,4 Canter and Atkinson (2008b) 

Indices of VECs 1,2,3,4 Canter and Atkinson (2008b) 

Conceptual models 3,4 Canter (2008a) 

Matrices and networks 1,2,3,4 Canter (2008a); Canter and Tomey (2008); Cooper 
(2008b); Council on Environmental Quality (1997); 
Hegmann et al (1999) 

Geographic Information Systems (GIS) 1,2,3,4,5 Atkinson et al (2008) 

Habitat suitability modeling 1,2,3,4,5 Canter and Atkinson (2008b) 

Quantitative modeling 4,5 Canter (1997, 1999); Reid (1993); Hegmann et al 
(1999); Council on Environmental Quality (1997) 

Scenarios 4,5 Greig and Duinker (2007) 

Photomontages 4 Council on Environmental Quality (1997) 

Mitigation for incremental impacts 6 Canter (1996) 

Environmental Management Systems 6 Boling (2005); Council on Environmental Quality 
(2007b) 

Local and regional cumulative effects management 6 Braat (2001); Hegmann (2000); Spaling et al (2000) 

Documentation of CEAM 1,2,3,4,5,6 Canter (2000) 

 



State of practice of cumulative effects assessment and management 

 

 Impact Assessment and Project Appraisal December 2010 266

lessons’, reflects minimal attention, if any, to a profes-
sional approach for conducting and documenting 

CEAM. The ‘bad lessons’ reflect identified needs for 

improvement; in most instances, such needs can be 

reasonably addressed and, if they are, the practice of 

CEAM will improve. The ‘good lessons’ are indica-
tive of good practices and commitments which can 

lead to still further improvements in CEAM practice. 

The ugly lessons (lack of appropriate attention) 

The following six ugly lessons (ULs) are reflective 
of the lack of professional attention given to CEAM: 

 UL 1: EIA documents include minimal attention 
to CEAM, with the included information being 
very brief and reflective of ‘assertions without 
analyses’ (Smith, 2006). 

 UL 2: The CEAM information is very brief and 
does not demonstrate that any efforts were made 
to follow systematic CEAM processes such as the 
six steps noted above. One example of this poor 
practice includes no information on other actions 
in the study area, nor any documentation of  
attempts to identify such other actions. Another 
example is the non-admission that significant ad-
verse cumulative effects will occur for a particular 
project or action in a specific location. 

 UL 3: Key decision makers within the private sec-
tor or governmental agencies may not be commit-
ted to ‘good practices’; thus CEAM is not 
adequately emphasized or funded. 

 UL 4: CEAM may be given minimal attention be-
cause of concerns about potential cumulative ef-
fects and who will be responsible for funding 
mitigation and management efforts. 

 UL 5: Even though a CEAM study indicates that 
there are multiple contributors to significant ad-
verse cumulative effects on specific VECs, there 
is no indication that multi-stakeholder collabora-
tion was utilized in the conduct of the study and 
the planning of management measures. 

 UL 6: On occasion, an attitude that CEAM cannot 
be done may be espoused, particularly in situa-
tions where the uncertainties related to cumulative 
effects are large. However, as demonstrated in 
Table 1, there are multiple methods and tools for 
conducting CEAM studies. 

The bad lessons (needs for improving the practice) 

The following eight bad lessons (BLs) are indicative 
of specific needs for improving CEAM practices. 
Each of these needs can be readily addressed by as-
sembling the proper subject matter experts to ad-
dress them. Accordingly, addressing these needs 
could become a professional practice initiative of 
IAIA. The BLs are as follows: 

 BL 1: The topical attention in most CEAM studies 
is related to air quality, water quality and quantity, 

ecological components and natural resources. At-
tention should also be given to developing pro-
cesses, methods and tools for addressing 
cumulative social and economic impacts. 

 BL 2: CEAM studies can become complex from 
both scientific and institutional perspectives. Ac-
cordingly, all parties associated with planning and 
conducting such studies need to be in early 
agreement regarding the selected VECs and the 
methods to be utilized. This would promote posi-
tive collaboration between project proponents, 
regulatory and environmental agencies, impact 
study consulting firms and pertinent stakeholders. 

 BL 3: Terms of reference for consultants prepar-
ing CEAM documentation have been vague and 
have not provided necessary direction. More ex-
plicit terms of reference prepared by study spon-
sors would be advisable or even necessary. 

 BL 4: CEAM study reports have not been recog-
nized as having continuing usability and value for 
other future projects in the study area. The CEAM 
study reports (EISs or separate supporting docu-
ments) tend to be cumulative regarding the in-
cluded information, and they should be so used. 
Further, such reports should be periodically up-
dated to enhance their usability for regional or 
strategic cumulative effects assessments. 

 BL 5: Inadequate guidance is provided for deter-
mining relevant VECs and their appropriate level 
of analysis. To aid the scoping process for select-
ing VECs and their indicators, it would be useful 
to develop a series of VEC-specific ‘quick look 
questions’ for this purpose. For example, would a 
brief review of CEAM issues be appropriate for a 
given VEC, or would a more detailed study be 
appropriate? Without such guidance, CEAM has 
floundered. 

 BL 6: There is a lack of CEAM expertise in gov-
ernment agencies. While generic CEAM frame-
works have been developed for practitioners in 
the USA, Canada and elsewhere, guidance for 
specific agencies routinely dealing with common 
types of actions would be useful. Such guidance, 
consistently applied, would facilitate more effec-
tive scoping and the conduct of focused CEAM 
studies. 

 BL 7: Inadequate direction is provided for large-
scale CEAM studies. Such studies are becoming 
more commonplace; however, they are frequently 
characterized by numerous scientific, policy and 
institutional uncertainties. Specific guidance re-
lated to planning monitoring and AM programs is 
needed for these studies if their quality is to be 
improved. If new or adjusted management 
measures are needed, instructions are also needed  
relative to triggers for further CEAM studies. 

 BL 8: Dealing with new topical cumulative ef-
fects issues, especially climate change, has been a 
challenge. Generic CEAM frameworks should be 
responsive to such issues. Guidelines for address-
ing the cumulative effects of climate change are 
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available, or have been proposed in Canada, the 
USA and Britain, but this has not resulted in an 
entirely satisfactory scientific treatment. 

The good lessons  
(potential best practices for CEAM) 

The following 12 good lessons (GLs) are reflective 
of useful concepts which have been or could be used 
to articulate good practice principles related to 
CEAM. Only brief statements are used to delineate 
the GLs: 

 GL 1: A VEC-based perspective is used in planning 

and conducting CEAM studies. 
 GL 2: Both proponent and agency context scoping, 

and public scoping, is used in CEAM. 
 GL 3: Generic CEAM frameworks are applied to 

specific VECs, and their application and findings 
are carefully documented and explained. 

 GL 4: Scenarios are used as an effective tool 
when reasonably foreseeable future actions are 
uncertain (Greig and Duinker, 2007). 

 GL 5: Careful delineation of an outline and topics 

to be addressed relative to a CEAM study is em-
ployed for an effective presentation of information 

(Canter, 2000). 
 GL 6: Cumulative effects on specific VECs or 

their indicators are used as integrators of project 
and/or action effects at local, regional and strategic 

spatial areas. 
 GL 7: Environmental sustainability (including  

social and economic sustainability) is used as a 
tool for describing the significance of cumulative  
effects. 

 GL 8: Positive lessons learned from the profes-
sional practice of CEAM are disseminated, thus 
contributing to raising the quality of CEAM. 

 GL 9: CEAM relies on principles, methods and 
tools from EIA practice. In many situations  
some modification of EIA methods and tools is 
effectively carried out for use in CEAM. 

 GL 10: Internet data and information is used to 
aid in the planning and conduct of CEAM studies. 

 GL 11: A proactive approach is used when incre-
mental effects mitigation and local and regional 
cumulative effects management measures are 
identified, implemented and evaluated. 

 GL 12: The proposed project or action subject to 
CEAM is not viewed as isolated, either in space 
or time. 

Summary 

This state-of-practice review has summarized histor-
ical, current and anticipated future practices related 
to CEAM. A generic six-step framework is also de-
scribed, along with mention of multiple methods and 
tools which comprise a CEAM ‘tool kit’. This re-
view concludes by noting six ‘ugly lessons’ (lack of 

appropriate attention), eight ‘bad lessons’ which re-
flect topical subjects which need improvement, and 
12 ‘good lessons’ which can be used to articulate 
good practice principles. In summary, the practice of 
CEAM is growing out of its infancy. As experience 
is accrued, it is anticipated that good practice princi-
ples can be further articulated and used on an inter-
national basis. 
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