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Introduction 

Making decisions on behalf of the public requires an understanding of societal values and knowledge 

about the effects of alternative decisions on these values. Assessments provide information about the 

risks or benefitsi of development options to decision-makers applying risk managementii.  

Values (Box 1) define the scope of assessment. Objectives, describing the desired condition of valued 

ecosystem servicesiii, help determine what combinations of risk and benefit are socially acceptable. 

Scientific and traditional ecological knowledge are used to assess risks and benefits associated with 

different decisions. Ideally, values and knowledge come together when a decision-maker weighs 

expected risks and benefits against publically-defined objectives. 

Regional scale assessments are insufficiently detailed to evaluate the merits of any particular project. 

Instead, they provide an overall estimate of risk to each valued ecosystem service, informing decisions 

about the acceptability of different types of projects and the type or level of management response 

necessary to conserve valued ecosystem services. 

 

Mitigation (Box 2)iv is proportional to the risk faced by a value (Table 1). In general, as risk increases, the 

level of management effort and cost to conserve a value increases and the probability of successful 

conservation decreases. 

 

Table 1. General mitigation levels and types of management responses considered appropriate at different risk 

levelsv. 

Risk:  Very low Low Medium High 

Mitigation: avoid, minimize avoid, minimize minimize, restore restore, offset 

Planning: Broad scale Fine scale / BMP* Detailed risk 

assessment 

Recovery plans 

Monitoring:  Existing inventory & 

remotely-sensed               

Better data (remote + 

field) 

Even better data Intensive research & 

monitoring 

Box 1. 

Values describe what people care about. Valued ecosystem services are the benefits that 
ecosystems provide to people that are deemed important. Valued ecosystem services are 
synonymous with valued ecosystem components; both include goods (e.g. grizzly bears, timber) 
and services (e.g. clean air).  

 

 Box 2. 

Mitigation is a tangible conservation action taken to avoid, minimize, restore on-site, or offset 

impacts to environmental values resulting from a project or activity. 
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Practices: Based on strategic 

plans 

BMP BMP + legal Substantial legal 

Education: Web and poster-

based 

Opportunistic 

interactive 

Targeted interactive Targeted interactive 

Enforcement: Basic Basic Enhanced Extreme 

*Best management practices (voluntary) 

Assessment approach 

Cumulative effects assessment (Box 3) vi is essentially a rigorous form of environmental impact 

assessment. CEAs vary in scope from project-based to regional and from solely considering human 

activities to including natural variability.  

 

Currency for assessment is risk, because it includes the element of probability necessary to describe an 

uncertain future. In general terms, risk is the chance of an adverse event with specific consequences 

within a given time framevii. Because public resources are being assessed, the definition of an adverse 

event is based on societal objectives (Box 4)viii ix. Potential benefit can also be expressed as a probability 

and based on similar assessment methodology.  

 

Regional scale assessments do not replace project-specific assessments, rather they aim to provide the 

necessary background to improve the efficiency of project-specific assessmentsx: 

 provide the province with an initial assessment of risk, as directed by case law; 

 help the province and First Nations to determine an appropriate engagement level, based on 

risk to First Nations interests; 

 help the province determine appropriate requirements for project-specific assessments, based 

on risk to public values; 

 provide project proponents with information to assess project feasibility; 

 provide an assessment that is not linked to a vested interest. 

General Methods 

Information in this summary reflects the results of two years of applied research to develop methods 

and tools to support regional scale cumulative effects assessment, including  

 a guide to preparing information for CEAxi; 

Box 3. 

Cumulative Effects Assessment identifies changes to environmental, social, and economic values caused 

by the combined effects of past, present, and potential future human actions and natural events. 

 

Box 4. 

Risk is the “probability of failing to achieve societal objectives for a valued service”. Some societal 

objectives are described in legislation, but many are not. 
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 a guide to selecting values for CEAxii; 

 an approach to summarizing knowledge for CEAxiii; 

 a guide to conducting broad-scale (bioregional) CEAxiv; 

 a CEA Toolkit, consisting of linked spatio-temporal models that simulate development and natural 

processes and calculate indicatorsxv. 

In addition, several cumulative effects assessment pilot projects initiated by the Province of BC have 

contributed ideas to this work. 

This section describes general methodology and should be broadly applicable to other assessments. The 

general approach is consistent with methodology outlined by the BC Environmental Assessment 

Officexvi, with the following differences:  

 the region of influence is not based on a specific project; 

 federal, provincial, First Nations and regional objectives are used to help define unacceptable 

consequences for risk assessment; 

 explicit definitions of risk to describe effects are used, with explicit estimates of uncertainty 

where possible; 

 mitigation is included as part of scenariosxvii.  

The general methodology follows: 

1) Select an assessment region  

a. with high ecological values; 

b. that is deemed important by First Nations and local communities; 

c. that faces increasing development pressure; 

d. with sensible ecological boundaries; 

e. that, if possible, falls within one administrative jurisdiction. 

 

2) Describe scenarios, including 

a. historic natural condition (used as reference; usually best case for ecological values); 

b. current condition (stability is unrealistic, but current state provides a reference point for 

determining additional effects of new development); 

c. low levels of future development; 

d. high levels of future development; 

e. high levels of future development with high mitigation. 

Future scenarios should account for natural events and climate change. Ideally, scenarios should 

portray consequences of both the level and type (e.g., pipelines versus forestry) of development 

by assessing various combinations. Mitigation is viewed as an altered development. 

3) List candidate valued ecosystem servicesxviii. 

a. Summarize applicable strategic land-use plans, identifying valued ecosystem services and 

linkages among these services xix; 

b. Review other relevant documents describing the assessment area; 
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c. Discuss potential for missed services with First Nations, local communities and government 

staff; 

d. Review provincial and federal policy documents for applicability to region. 

 

4) Select focal valued ecosystem servicesxx for assessment:  

a. Assess sensitivity of all valued services to impacts; 

b. Assess the prevalence of the service in the assessment region. 

c. Discuss priorities with First Nations, community interest groups, government staff and 

scientists; 

 

5) Summarize societal objectives for each focal service 

a. Consider all scales (e.g., objectives listed in federal or provincial policy, First Nations land-

use plans and regional plans) 

b. Identify one or more unacceptable consequence for each objective that can be used to 

inform risk assessment (e.g. a 20% decline in a grizzly bear population is unacceptable given 

an objective to maintain current population level). 

 

6) Create knowledge summary for each focal servicexxi 

a. Include current status and all factors (natural, anthropogenic and climate change) that affect 

risk to the service; 

b. Describe, with diagrams and text, the pathways by which factors affect the focal service; 

c. Develop indicators for main factors;  

d. Describe the relationship between risk and the indicator level (“risk curve”) and describe 

associated uncertainty. 

 

7) Define appropriate spatial scale for assessing impacts to each service (e.g., sub-population or 

population units; ecological type changes; watershed boundaries); Define appropriate temporal 

scale for assessment, considering the duration of development and climate pressures and the 

response times and recovery periods of valued servicesxxii.  

 

8) Develop assessment models that 

a. portray current landscape condition; 

b. simulate development, natural events and climate change as described by the selected 

scenarios; 

c. use appropriate temporal and spatial scales; 

d. include relevant factors/variables (e.g., habitat quality) affecting each focal service; 

e. generate indicators needed for risk assessment. 

 

9) Estimate risk and report results for each focal service 

a. simulate each scenario and generate indicators; 

b. calculate relative importance for each assessment unit using indicators described in 

knowledge summaries; 
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c. calculate risk from indicator values, using risk curves from knowledge summaries; 

d. place risk into categories based on probability of undesired consequencexxiii: 

i. very low (0 to 0.1); 

ii. low (0.1 to 0.33); 

iii. moderate (0.33 to 0.67); 

iv. high (0.67 to 1.0); 

e. present results for each focal service and for all focal services (e.g., tables and maps). 

 

10) Review and consider risk-based management recommendations (see Table 1 above): these 

recommendations estimate the effort necessary to conserve a valued service for each risk class, and 

highlight mitigation options. 

 

                                                             

i This report focuses on risk but similar methodology applies to determining benefit. 

ii Risk management provides a formal approach to decision-making that weighs assessed risk against expected 
benefits across multiple values. It aims to identify development options where expected benefits outweigh the 
potential for loss or damage and where unacceptable risks are avoided (BC MoF. 1998. Risk management and the 
principles of statutory decision making handbook; Wise, M. P., G.D. Moore, and D.F. VanDine (editors). 2004. 
Landslide risk case studies in forest development planning and operations. B.C. Min. For., Res. Br., Victoria, 
B.C. Land Manage. Handb. No. 56.). 
iii Valued ecosystem services are similar in concept to “valued ecosystem components” used in federal 

assessments: “Any part of the environment that is considered important by the proponent, public, scientists and 

government involved in the assessment process. Importance may be determined on the basis of cultural values or 

scientific concern.” (Hegmann et al. 1999); they are similar to “valued components” used in provincial 

assessments: “For the purpose of environmental assessment in BC, Valued Components (VCs) are components of 

the natural and human environment that are considered by the proponent, public, Aboriginal groups, scientists 

and other technical specialists, and government agencies involved in the assessment process to have scientific, 

ecological, economic, social, cultural, archaeological, historical, or other importance.” (EAO 2013) 

iv Ministry of Environment. 2012. Policy for mitigating impacts on environmental values (environmental 
mitigation policy): final working draft June 11, 2012. http://www.env.gov.bc.ca/emop/ 

v Based on Price, K. and D. Daust 2013. Grizzly bear workshop: regional priorities. 

vi
 Based on Hegmann et al. 1999. 

vii Burgman, M. 2005. Risks and decisions for conservation and environmental management. Cambridge 
University Press, UK. 488 pp. 

viii
 Price, K. and D. Daust. 2009.  Making monitoring manageable: a framework to guide learning. Canadian Journal 

of Forest Research. 39: 1881-1892. 

ix
 Hobday, A.J., A.D.M. Smith, I.C. Stobutzki and others. 2011. Ecological risk assessment for the effects of fishing. 

Fisheries Research 108: 372-384. 

http://www.env.gov.bc.ca/emop/
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x Based on Dawson, R., Hoffis, R. and M. McGirr. 2013. Working Draft—A Cumulative Impact Assessment 
Approach for First Nations Consultation: Pilot Project for the West Chilcotin”. Report to Forest, Lands and 
Natural Resource Operations, BC. 

xi Anon. 2013. Northwest Pilot Project: Guide to preparing information for cumulative effects assessment. 
Northwest Cumulative Effects Pilot Project, Report to BC’s Provincial Cumulative Effects Project. 

xii
 Morgan, D. and D. Daust. 2013b. Selecting values for cumulative effects assessment. Northwest Cumulative 

Effects Pilot Project, Report to BC’s Provincial Cumulative Effects Project. 

xiii Daust, D., D. Morgan and B. Heemskerk. 2013. Using expert workshops in CEA. Report to the BC government, 
Smithers Region.  

xiv
 Morgan, D. and D. Daust. 2013a. 

xv Fall, A. and D. Morgan. 2014. A cumulative effects toolkit adapted to the Upper Morice River area of 
northwestern BC. 

xvi EAO (2013). 

xvii We assume that all projects will have residual effects, even after mitigation and therefore consider 
mitigation options in the original set of scenarios. 

xviii See also the scoping section in EAO (2013). 

xix Morgan, D. and D. Daust. 2013b. 

xx
 We did not discount services with high degrees of legal protection (see EAO 2013), because at the broad regional 

scale, the potential for development to face legal restrictions is useful information.  

xxi Daust, D., D. Morgan and B. Heemskerk. 2013.  

xxii See EAO (2013) and Hegmann et al. (1999) 

xxiii Finer categories are generally not warranted due to uncertainty surrounding future predictions. The very low 
category is useful to describe situations where effects are expected to be minimal. Categories are based on IPCC, 
2007: Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth 
Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. 
van der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 976pp.  


