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Preface

Canada Department of Fisheries & Oceans retained GSGislason & Associates Ltd. to develop socio-
economic indicators for assessing different Fraser River sockeye management scenarios.

The consultants have benefited from discussions with industry, government, and others.
Notwithstanding this assistance, GSGislason & Associates Ltd. has final responsibility for the analyses
and conclusions of the study.
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Summary

Background

e aneed to assess the socio-economic implications of alternative Fraser River sockeye
management regimes
e two study objectives for this pilot study:

— to develop a set of socio-economic indicators for salmon fisheries management (based
on an interview program and a literature review)

— to apply the indicators to alternative management strategies for Fraser River sockeye (as
modeled using the probabilistic Fraser River Sockeye Spawning Initiative or FFSSI model)

Socio-Economic Framework — Exhibit A

e a Multiple Account Evaluation (MAE) framework comprising five accounts: 1) Business, 2)
First Nations, 3) Economy-Wide, 4) Net Benefits to Canada, 5) Social & Community

Application to Fraser Sockeye Management Scenarios

¢ median and mean catches under three 50 year harvest scenarios developed by DFO: 1)
“Avoid Low Escapement”, 2) “Avoid Low Catch”, 3) “Recommended” (see Exhibit B)

e very little information available on importance of Fraser sockeye to social & community well-
being so analysis focused on quantitative measures (see Exhibit C)

e gross value indicators
— recreational: angler-expenditures
— commercial: processed value

—  First Nation: landed value for FSC fish (a minimum valuation approach), processed value
for Economic Opportunities fish

e wages, EBITDA, Gross Domestic Product, Labour Income, and Net Benefit estimates are
illustrative (see Exhibit C)

¢ all indicators increase at higher catch levels

e Net Benefits for commercial sector are dragged down by non-viability of commercial salmon
fleet under its current size, operating cost structure, and product prices

e But the analysis does not reflect some promising recent initiatives e.g., the agreement struck
between the Commercial Salmon Advisory Board (CSAB) and four First Nations interests in
the Lower Fraser
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Conclusions

e the MAE approach allows consistent and fair treatment of the implications of alternative
fisheries management plans on people, business, First Nations and governments — but the
MAE approach is information-intensive

e this pilot study was constrained by severe data deficiencies which need to be addressed

e this pilot study can be used as a consultation piece to solicit feedback from users as to the
utility of the approach and as to additional indicators of interest

Next Steps

¢ DFO will be conducting further analysis in 2006/07 in order to better determine the
relationship between spawning stock size and productivity

e The new formulation of the model will then be utilized to explore additional harvest
scenarios in order to determine those that will meet the goals of the Wild Salmon Policy and
generate improved economic performance
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Exhibit A: Socio-Economic Indicators for Fisheries Management

Socio-Economic Indicators

1. Business

= Commercial sector
— harvest levels
— participation
— landed & processed values
— net cash flow, net income
— employment & wages
— stability of access
— gear/area breakouts

= Recreational sector
— harvest levels
— participation/angler-days
— revenues/expenditures
— employment & wages
— lodge vs charter vs independent
— stability of access
— regional breakouts

2. First Nations

= Section 35 activities
— harvest levels
— community participation & distribution
— use of traditional sites & technologies
— season/duration of fishing
— stability of access
— ceremonial/First Salmon Festival
— regional distribution

= Traditional commercial fishery

— share of revenues, employment, wages

— gear/area breakouts
= Quality of life

3. Economy-Wide

GDP, wages, employment
Direct plus multiplier effects
Canadian vs regional impacts
Gov't revenuesftaxes & costs

4. Net Benefits to Canada

Market & non-market benefits*
Opportunity costs

Total benefits net of opportunity costs
Net Present Value

5. Social & Community

Population characteristics e.g., age, education

Community organizations & capacity e.g., SEP
volunteers

Community partnerships/stewardship e.g., co-
management

Quality of life e.g., health
Social capital e.g., access to services

* includes existence values i.e., non-use values
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Exhibit B: Summary of Catch Scenarios

Average per Year - Median Catch* Average per Year - Mean Catch*
Pieces of Sockeye Avoid Low Avoid Low Avoid Low Avoid Low
Recommended Recommended
Escapement Catch Escapement Catch
First Nations
Marine FSC 238,200 250,000 243,200 247,700 250,000 248,300
Lower Fraser - FSC 138,600 112,500 120,500 121,800 112,500 116,200
- EcOpp 328,000 407,800 365,900 382,800 435,700 401,400
Upper Fraser - FSC 285,900 300,000 291,900 297,200 300,000 298,000
Subtotal 990,700 1,070,300 1,021,500 1,049,500 1,098,200 1,063,900
Recreational
Marine 2,300 4,200 2,900 3,500 5,400 4,200
Freshwater/ River 43,000 80,000 55,300 66,700 102,400 79,400
Subtotal 45,300 84,200 58,200 70,200 107,800 83,600
Commercial
Seine - Area‘®’ 442800 823,200 567,200 687,800 1,150,700 826,600
Gillnet - Area“D” 134,400 250,100 172,700 209,200 350,100 251,300
Area “E” 246,800 459,600 317,700 384,500 643,700 461,900
Troll - Area‘® 10,500 23,000 20,400 21,800 38,400 25,200
Area “H” 101,700 189,100 130,400 158,000 264,400 189,900
Subtotal 936,200 1,745,000 1,208,400 1,461,300 2,447,300 1,754,900
TOTAL CATCH 1,972,200 2,899,500 2,288,100 2,581,000 3,653,300 2,902,400

* Median is the mid point of the distribution — the point below which 50% of the distribution lies (the mean is the arithmetic
average of the distribution)

Source: Averages over the 50 year projection period (see Appendices B through G)
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Exhibit C: Summary of Quantitative Indicators — lllustrative Analysis

NPV @ 6% DR $ millions — Median Catch* NPV @ 6% DR $ millions — Mean Catch**
Avoid Low Avoid Low Avoid Low Avoid Low
Recommended Recommended
Escapement Catch Escapement Catch

1. Business Sector
Traditional Commercial Sector

Processed Value 440 695 525 620 945 720
Wages 130 205 155 185 280 215
EBITDA (5) 85 25 55 170 90
Recreational Sector

Angler Expenditures 120 135 125 130 140 135
Wages 30 35 30 30 35 35
EBITDA 25 25 25 25 30 25
2. First Nations

FSC Gross Value* 110 110 110 115 110 110
Economic Opportunities

Processed Value 85 110 95 100 120 110
Wages 30 35 30 30 35 35
EBITDA 15 25 20 20 25 25

3. Economy-Wide
Economic Impacts

Gross Domestic Product 360 655 455 560 920 680
Labour Income 305 440 345 390 560 450
Government Taxes
Personal Income Taxes 40 55 45 50 70 55
Commodity Taxes 40 55 45 50 70 55
4, Net Benefits to Canada
First Nations - FSC** 110 110 110 115 110 110
- EcOpp 10 15 10 10 15 15
Commercial Sector (165) (30) (120) (150) 100 (20)
Recreational Sector 40 _45 45 45 50 45
Total (5) 140 45 20 275 150

EBITDA - Earnings Before Interest, Taxes, Depreciation & Amortization

NPV — Net Present Value over 50 years using 6% real discount rate

Gross and net values of FSC fish assumed to be the same (landed value of equivalent fish caught in the commercial
fishery)

ok
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1.0

INTRODUCTION

Canada Department of Fisheries and Oceans (DFO) is assessing different management
strategies for West Coast salmon fisheries. A key analytic tool for Fraser River sockeye
fisheries is the Fraser River Sockeye Spawning Initiative (FRSSI) or FRSSI model that assesses
biological parameters such as escapement and harvest for several stock groupings.

Individuals reflecting a broad range of values and interests met at five FRSSI workshops to
shape the analytical approach and to develop candidate escapement strategies for the 2005
fishing season. At a sixth FRSSI workshop lessons learned during the 2005 Pilot Year were
reviewed and work required to prepare for the 2006 fishing season was identified. At that
workshop, a roadmap was also developed that linked the Spawning Initiative work to the
Implementation Pilot under the Wild Salmon Policy.

The groundwork laid by the six workshops provided an essential foundation for piloting an
approach to both long-term and immediate integrated strategic planning using Fraser River
Sockeye as a focus. The scenarios evaluated in this report were developed through a series
of three multi-sector meetings, and formed the basis for pre-season consultation for the
2006 fishing season.

In addition to assessing biological parameters, it is also important to assess the socio-
economic implications of alternative management regimes on people, businesses,
communities, governments and First Nations.

The intent of this pilot study is two-fold:
e to develop a set of socio-economic indictors for salmon resource management, and

e to apply the set of indictors to alternative management strategies for Fraser River
sockeye (as modelled using the FRSSI model).

This initial study can provide the underpinning for more refined analysis in the future.

The first phase of the study involved both primary (direct interview) and secondary
(information review) research. In particular, participants from First Nations, commercial
fishing and recreational fishing organizations were interviewed. We also reviewed socio-
economic indicator work outside Canada and outside the fisheries field. In addition, the
consultant attended and participated in two 2-day FRSSI workshops in January and February
of this year.

This Phase | work resulted in a preliminary list of indictors based on the above research and
is a “work in progress”. It is likely that the list of indicators will evolve over time as more
direct experience is gained.

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
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1.8 The second study phase involved assessing the socio-economic implications of selected runs
or scenarios from the FRSSI model. The analysis of socio-economic implications was to be
based on existing information rather than new research/survey initiatives. The consultant
made a presentation at the third 2-day FRSSI workshop in March to solicit feedback on the
preliminary lists of indicators and economic parameters.

1.9 DFO developed a harvest sharing rule to segment the available catch amongst First Nation,
recreational and commercial harvest sectors. The resultant catch scenarios for each sector
were used to analyze socio-economic impacts.
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2.0 SOCIO-ECONOMIC ASSESSMENT FRAMEWORK

2.1 This section presents a Multiple Account Evaluation framework for assessing the socio-
economic implications of Fraser River sockeye management. The framework reflects what
we heard in our interview program and what we learned from the literature review. The
framework is revised from that presented in the socio-economic assessment work on the
Species at Risk Act for Fraser River salmon (Gislason 2005, GSGislason 2005).

2-1] Evaluation Framework

22 Multiple Account Evaluation (MAE) is a method for systematically displaying a broad
spectrum of impacts associated with development projects or policy initiatives. An MAE
framework organizes project information and anticipated implications or impacts under
different objectives or "accounts".

2.3 MAE informs processes and decisions, and makes the trade-offs between accounts/objectives
transparent. But, MAE says nothing about how to arrive at a decision. MAE does not offer a
process to choose from competing proposals since MAE does not have any explicit weighting
and rating scheme for the various accounts. This is both an advantage and disadvantage.

24 In impact assessment one develops a base case scenario or assessment of economic and
social environmental activity/well-being in the absence of the environmental program,
regulations or policy, in this case Fraser River sockeye management, and then develops the
alternative scenario with the initiative. The impacts then are the differences between the
"with" and "without" scenarios i.e., impact analysis focuses on incremental effects.

25 Typically a set of quantitative and qualitative impact indicators are identified for each account
or category of impact. The indicators should focus on the key changes in activity and
behaviour as a result of the regulatory action.

2.6 If one cannot designate in some detail the differences in activity and behaviour attributable to
regulation, it is very difficult if not impossible to assess impacts of the regulations.

2.7 The impact framework can be used to assess the impacts of a single regulation. It can also be
used to assess the impacts of a variety of potential regulations or measures. In the latter
situation, it is unlikely that any one proposed measure will be uniformly superior to all
interests for all indicators. However, the value of a formal impact framework is that it makes
tradeoffs between interests or indicators transparent.

2.8 DFO launches management change to achieve certain objectives. Two broad types of DFO
actions are possible — fisheries management changes and habitat initiatives (e.g., restoration,
environmental controls, and enhancement).

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
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Exhibit 1: Fraser Sockeye Management Framework

Objectives l

Management Actions

= Fisheries Management
= Habitat Measures

Changes in Activity & Behaviour

|
| |

THE NATURAL ENVIRONMENT THE HUMAN ENVIRONMENT
= biological pop"s & habitats = people
= ecosystem dynamics * businesses
= scientific knowledge = communities

= governments
= First Nations
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2.9 These DFO actions, as well as affecting the Natural Environment, can also affect people,
business, communities, governments, and First Nations.

2.10  The Evaluation Framework is displayed in Exhibit I. DFO will be assessing the repercussions
of the Fraser River sockeye management scenarios on a set of environmental indicators on a
separate exercise. The next chapter of this study presents the proposed set of socio-
economic/human environment indictors for Fraser River sockeye.

2-2 Some Observations

2.11  The same or similar set of indicators developed for this study can be used for other fisheries
initiatives. These other initiatives include the Wild Salmon Policy (WSP), the Species at Risk
Act (SARA), ongoing Fisheries Reform discussions involving fleet rationalization, the Salmonid
Enhancement Program (SEP), and a myriad of other policy contexts.

2.12  Distribution issues are very important to socio-economic analysis of alternative management
regimes. The “who gets what” issues relate to geographic region, harvest sector, income
distribution (to people, business, government), short term vs long term etc.

2.13  Itis important to assess both short term and long term implication of fisheries management
actions. In many cases, such actions involve “short term pain for long term gain” i.e., the
costs are front-loaded, the benefits are back-loaded.

2.14  The implications of fisheries management on affected business often is more amenable to
numerical measurement than are the people, community and First Nations implications. One
should strive to quantify as much as possible impacts and effects to all. However, if impacts
cannot be quantified, this does not mean that such impacts necessarily are less significant or
important than impacts that can be quantified.

2.15  Some First Nations participants are reluctant to identify First Nations indicators because they
feel so doing may affect the Treaty process. Other First Nations feel that the whole Fraser
River sockeye planning initiative is premature until longstanding grievances related to
European settlement are resolved. Nevertheless, decisions on Fraser River sockeye
management need to be made for the 2006 season and beyond.

2.16  The evaluation framework of Exhibit | embodies the “scientific method” as applied to
fisheries management i.e., set clear objectives, launch management actions intended to meet
the objectives, identify information items or indicators that tell whether objectives are being
met, gather and analyze data/evidence on the indicators, and draw conclusions as to the
meeting of objectives. The framework also can be used in an iterative manner e.g, if the
performance is unsatisfactory, then identify an alternative management action and see what
its implications are.

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
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2.17  The implementation of socio-economic impact considerations in fisheries management
planning is a relatively new venture for DFO. As one interviewee commented,

... DFO traditionally has a firewall between biological and socio-economic work, especially when it
comes to decision-making.

2.18 The process as to how you get to a decision is important to the “buy-in” of the decision-
making process (MMSD 2002, Hodge 2004). Engagement of affected communities of interest
and a transparent, inclusive process is critical to sound and effective management of a public
resource such as Fraser River sockeye.
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3.0 A PRELIMINARY LIST OF INDICATORS

31 We propose to organize socio-economic indicators under five (5) accounts (see Exhibit 2):

I. Business - capital and labour benefits from commercial and recreational
fishing activities on Fraser River sockeye

2. First Nations - First Nations use and benefits from Fraser River sockeye
(including FSC plus other use)

3. Regional Development - impacts on Canadian and regional economies, including
governments, from Fraser River sockeye

4. Net Benefits - Canadian social net benefits (gross benefits less costs) from
Fraser River sockeye i.e., economic efficiency benefits

5. Social & Community - quality of life and community values derived from Fraser River
sockeye
32 The order of the five does not indicate rank importance but rather the logic of information

flow e.g., you need to estimate business revenue impacts before tackling economic impacts
and efficiency benefits, you need to estimate commercial sector impacts before addressing
First Nations impacts from changes in commercial sector activity.
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Exhibit 2: Socio-Economic Indicators for Fisheries Management

Socio-Economic Indicators

1. Business

Commercial sector

harvest levels

participation

landed & processed values
net cash flow, net income
employment & wages
stability of access
gear/area breakouts

Recreational sector

harvest levels
participation/angler-days
revenues/expenditures
employment & wages

lodge vs charter vs independent

stability of access
regional breakouts

2. First Nations

Section 35 activities

harvest levels

community participation & distribution
use of traditional sites & technologies

season/duration of fishing
stability of access

3. Economy-Wide

» GDP, wages, employment

= Direct plus multiplier effects

= Canadian vs regional impacts
»  Gov't revenues/taxes & costs

4. Net Benefits to Canada

= Market & non-market benefits*

= Opportunity costs

= Total benefits net of opportunity costs

= Net Present Value

5. Social & Community

»  Population characteristics e.g., age, education
= Community organizations & capacity e.g., SEP

volunteers

= Community partnerships/stewardship e.g., co-

management
= Quality of life e.g., health
= Social capital e.g., access to services

ceremonial/First Salmon Festival

regional distribution

Traditional commercial fishery
— share of revenues, employment, wages
— gear/area breakouts

Quality of life

* includes existence values i.e., non-use values
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4.0 SOCIO-ECONOMIC IMPLICATIONS OF SCENARIOS

4.1 This section outlines the socio-economic implications of three different scenarios for
managing Fraser River sockeye:

e “avoid low escapement” — maximize catch from aggregate while maintaining a 90%
probability that escapement for each stock achieves at least the low escapement
benchmark every year

e “avoid low catch” — maximize catch from aggregate and maintain a 70% probability
that aggregate catch achieves at least the low catch benchmark every year

e “recommended” (a compromise between the two) — maximize catch from aggregate
and maintain a 70% probability that escapement for each stock achieves at least the
low escapement benchmark every year, and maintains a 50% probability that
aggregate catch achieves at least the low catch benchmark every year

DFO specified the definition of each of the above objectives or scenarios (the first year
corresponds to the 2005 cycle line). DFO did not identify a “base case” scenario.

42 Each scenario involves projecting aggregate harvest, using the FRSSI model, over 50 years.
The FRSSI model produces a probability distribution of harvests for each year. Median
harvest, harvest revenue or value and gross revenue or value for each of the three scenarios
are given in Appendix B, C, and D respectively. Mean harvest, harvest revenue or value and
gross revenue or value for each of the three scenarios are given in Appendix E, F and G
respectively. The mean figures are greater than the median i.e., the distributions are skewed.

43 For the recreational fishery, gross value represents angler expenditures (and harvest value is
not relevant). For the commercial sector, gross value represents processed value — harvest
value plus processing margin. For FSC fisheries, gross value and harvest value are the same
proxy, the landed value if the fish had been caught in the commercial (net) fishery. This
valuation approach for FSC fish does not include the important social cultural and ceremonial
values and therefore represent a minimum approach — Section 4-3 to follow includes
additional discussion on valuation of FSC fish.

4-1 Harvest Sharing Rules

44 DFO developed an accounting algorithm to partition the aggregate harvest available to
Canadian interests (see Exhibit 3). The key features are:

e applying an exploitation rate to the run size i.e., the Fraser River sockeye fishery is
managed under an exploitation rate target and not an escapement target

¢ reducing the potential harvest available by an amount deemed inaccessible due to
mixed stock/non-selective fishing concerns, lack of formal allocation etc.

e partitioning the resulting “Realizable TAC” amongst First Nations, recreational and
commercial users

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
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Exhibit 3: Harvest Sharing Schematic

FRSSI model simulates Fraser sockeye slocks 5O years into the futurs snd
determines optimnal harvest rule basssd on specified managaroent ohjectives,
For sach vear of the simulation, the mode! groduces » probability distribation
of run sizes and tota! allowable catches {7A0).

Target TAD

Dadiuct % of TAC forsgone due
& overiap in run timing and
othar constraings

ﬁ Share

Canadian TAL

Target allocation for First
M MNations Food, Social, and
Cerernonial Fishearies

Coonomic TAL

Target allocation for First
Mationts Eronomic
Copartunity

> Targat zllocation for

racreational harvest

Commarcial TAC

Source: Simulated catches of Fraser sockeye are allocated among different types of harvest based on a simplified sharing
rule. This sharing rule was developed by the FRSSI Working Group — it is intended to approximate current
allocations (lllustration by Gottfried Pestal, SOLV Consulting Ltd.)
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Exhibit 4: Fraser River Sockeye Harvest Scenarios — Median of Catch Distribution

12 Scenario #1 - Avoid Low Escapement
10 1
=
K
°
(0]
s
E
Year
| HFN O Recreational £ Commercial |
12 1 Scenario #2 - Avoid Low Catch

10 1

millions of fish

Year

| B FN O Recreational 8 Commercial |

19 - Scenario #3 - Recommended

millions of fish

Year

HFN O Recreational Commercial
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Exhibit 5: Fraser River Sockeye Harvest Scenarios — Mean of Catch Distribution

14 1 Scenario #1 - Avoid Low Escapement
12 1
‘G 101
S 81
(2]
S 61
T 4
2 -
0 P
1 5 10 15 20 25 30 35 40 45 50
Year
| EFN 0O Recreational & Commercial |
14 1 Scenario #2 - Avoid Low Catch
12 4
G 101
S 81
2
S 67
T 4
5
0 -
1 5 10 15 20 25 30 35 40 45 50
Year
| EFN 0O Recreational @ Commercial |
14 - Scenario #3 - Recommended
12 1
S 101
S 81
2
S 61
T 41 i E
2- i E A Elgﬂilliillllii !IIE!EII"IE
0 P
1 5 10 15 20 25 30 35 40 45 50
Year
EFN 0O Recreational £ Commercial
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Exhibit 6: Summary of Catch Scenarios

Average per Year - Median Catch* Average per Year - Mean Catch*
Pieces of Sockeye Avoid Low Avoid Low Avoid Low Avoid Low
Recommended Recommended
Escapement Catch Escapement Catch
First Nations
Marine FSC 238,200 250,000 243,200 247,700 250,000 248,300
Lower Fraser - FSC 138,600 112,500 120,500 121,800 112,500 116,200
- EcOpp 328,000 407,800 365,900 382,800 435,700 401,400
Upper Fraser - FSC 285,900 300,000 291,900 297,200 300,000 298,000
Subtotal 990,700 1,070,300 1,021,500 1,049,500 1,098,200 1,063,900
Recreational
Marine 2,300 4,200 2,900 3,500 5,400 4,200
Freshwater/ River 43,000 80,000 55,300 66,700 102,400 79,400
Subtotal 45,300 84,200 58,200 70,200 107,800 83,600
Commercial
Seine - Area‘®’ 442800 823,200 567,200 687,800 1,150,700 826,600
Gillnet - Area“D” 134,400 250,100 172,700 209,200 350,100 251,300
Area “E” 246,800 459,600 317,700 384,500 643,700 461,900
Troll - Area‘® 10,500 23,000 20,400 21,800 38,400 25,200
Area “H” 101,700 189,100 130,400 158,000 264,400 189,900
Subtotal 936,200 1,745,000 1,208,400 1,461,300 2,447,300 1,754,900
TOTAL CATCH 1,972,200 2,899,500 2,288,100 2,581,000 3,653,300 2,902,400

* Median is the mid point of the distribution — the point below which 50% of the distribution lies (the mean is the arithmetic
average of the distribution)

Source: Averages over the 50 year projection period (see Appendices B through G)
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4.5 The actual harvest sharing rules are given in Exhibit A.l, Appendix A.

4.6 Exhibit 4 and 5 display the aggregate Canadian First Nations, recreational and commercial
harvests under each of the three scenarios (the subcomponents within each sector are given
in Appendices B through G). Exhibit 6 presents average catches over the 50 year projection
period.

4.7 The catch scenarios results demonstrate that First Nations catches, both across scenarios
and within scenarios, are the most stable. This stability reflects the allocative priority, second
only to conservation, of First Nations Food Social & Ceremonial (FSC) use. Commercial
catches show the most variability — the Appendices provide the Coefficient of Variation or
CV, a measure of variability over the projection period, for each catch component.

4-2 Socio-Economic Implications - Business

48 The business sector comprises two distinct components:

e the commercial fishery (harvesting and processing), and

¢ the recreational fishery

Commercial Sector

49 The traditional commercial harvesting sector in Southern BC that catches Fraser River
sockeye consists of 1,159 salmon fishing licences (after the area reselection process of March
2006):
Number of Licences
Seine - Area “B” 164
Gillnet - Area “D” 329
- Area“F” 372
Troll - Area “G” 171
- Area “H” _123
1,159

The Economic Opportunities component of First Nations (FN) catch is also sold
commercially. The FN Economic Opportunities fishery is primarily a gillnet fishery.

4.10  Harvest (catch) revenues or landed values and processed revenues for both the traditional
commercial fishery and the FN Economic Opportunities fishery are presented in the
Appendices.

4.11  Commercial sector revenues are reduced by wages and other costs to arrive at estimates of
net return to capital to cover interest, depreciation, and before tax profit (often called
EBITDA or Earnings Before Interest, Taxes, Depreciation and Amortization). The estimates
are based on the consultant’s experience with the salmon fishery, fleet costs & earnings
surveys, and processor financials over the past 25 years e.g., the SWOT study by GSGislason
& Associates Ltd. 2004. The results should be considered illustrative as no recent data are
available e.g., the last reported DFO Costs & Earnings survey refers to the 1994 fishing year.
The financial results for FN Economic Opportunities harvests are also illustrative.

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
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Exhibit 7: Business Sector Indicators Under Catch Scenarios — Commercial Sector

NPV @ 6% DR $ millions — Median Catch** NPV @ 6% DR $ millions — Mean Catch**
Avoid Low Avoid Low Avoid Low Avoid Low
Recommended Recommended
Escapement Catch Escapement Catch

FN Economic Opportunities
Harvesting Sector

Landed Value 55 71 61 65 76 69
Crew Wages 20 25 20 20 25 25
EBITDA* 5 15 10 10 15 15
Processing Sector

Processing Margin 56 40 34 36 43 38
Wages 10 10 10 10 10 10
EBITDA* 10 10 10 10 10 10
Total

Processed Value 86 111 95 101 119 107
Wages 30 35 30 30 35 35
EBITDA* 15 25 20 20 25 25

Traditional Commercial
Harvesting Sector

Landed Value 258 410 31 365 556 424
Crew Wages 85 135 105 120 185 140
EBITDA* (50) 15 (30) (5) 75 20
Processing Sector

Processing Margin 181 286 215 254 388 296
Wages 45 70 50 65 95 75
EBITDA* 45 70 55 60 95 70
Total

Processed Value 439 696 526 619 944 720
Wages 130 205 155 185 280 215
EBITDA* (5) 85 25 55 170 90

*

Earings Before Interest, Taxes, Depreciation & Amortization

** Net Present Value over 50 years using a 6% real discount rate

Source: Landed Values, Processing Margin, Processed Value — Appendices B through G
Wages, EBITDA — GSGislason & Associates Ltd. estimates
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4.12  Exhibit 7 provides business sector indicators for harvesting and processing components
under each scenario. Under all scenarios the health of the Southern-based salmon fleet is
precarious i.e., has low or negative EBITDA.

4.13  The commercial salmon fleet with its present configuration needs an EBITDA in excess of
25% net book value or $30 million to be viable. This corresponds to an annual commercial
catch value of about $120 million (GSGislason & Associates Ltd. 2004, Gislason 2006).

4.14  Since Fraser sockeye has contributed about half of total salmon fleet landed value in recent
years, the annual EBITDA target for Fraser River sockeye alone is $15 million annually or
about $235 million Net Present Value or NPV (using a 6% discount rate over the 50 year
projection period). The fleet does not come close to achieving this target under the
scenarios considered. Simply put, the salmon fleet, with its present configuration, cost
structure and market prices, is not economically viable under any reasonable catch scenarios.

But note that there are some promising initiatives that could not be reflected in the catch
and value projections used in the study. For example, the Commercial Salmon Advisory
Board (CSAB) recently struck an agreement with four First Nations organizations in the
Lower Fraser that likely will increase fishing opportunities to both interests.

Note also that EBITDA can be negative and fishermen owner-operators can continue to fish.
For example, Employment Insurance (El) benefits and skipper wages can overcome negative
EBITDA for some time until the capital reinvestment decision looms. This appears to be the
case for the BC salmon fleet as there is little turnover of licences each year, and as the
average age of salmon skippers approaches 60 years.

4.15  For the Southern-based salmon fleet to earn an adequate return on investment, the fleet would
require a landed value for Fraser sockeye of $60 million annually i.e., half of $120 million. Under
the pricing assumptions used, i.e., approximately $12 landed value per fish, this translates into a
catch requirement of 5 million fish.

4.16  DFO could not identify how the salmon fleet actually would be managed under each of the
scenarios i.e., openings and closings, weeks fished by year. As a result, we could not
investigate the employment repercussions of the scenarios.

4.17  The reselection of fishing area by commercial salmon licence holders has just been
completed. However, the distribution of the I,159 southern-based Areas B, D, E, G & H
licence holders by region of residence is not available (but the 2004 distribution of licence
holders is available in GSGislason & Associates Ltd. 2005).

Recreational Sector
4.18  The recreational sector comprises both marine and freshwater/ river components — the

freshwater fishery is assumed to take 95% of the total recreational catch of Fraser sockeye.

4.19  Average annual activity estimates for the recreational sector over the 50 year projection
period are:
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Catch pieces
Marine

Freshwater/River
Total
Angler-days*
Marine
Freshwater/river
Total
Angler Expenditures $ millions*
Marine
Freshwater/River
Total

Average per Year - Median Catch Scenario Average per Year - Mean Catch Scenario
Avoid Low Avoid Low Avoid Low Avoid Low
Recommended Recommended
Escapement Catch Escapement Catch
2,300 4,200 2,900 3,500 5,400 4,200
43,000 80,000 55,300 66,700 102,400 79,400
45,300 84,200 58,200 70,200 107,800 83,600
13,400 14,000 13,600 13,800 14,400 14,000
46,400 55,600 49,500 52,300 61,200 55,500
59,800 69,600 63,100 66,100 75,600 69,500
9
4.6 56 49 5.2 61 5.5
7.3 8.4 7.7 8.0 9.0 8.3

* well under 5% of anger-days and expenditures result from lodge and charter (guided) angling activities

4.20

The numbers of angler-days and associated angler expenditures do not vary significantly

among the three scenarios. This reflects the fact that anglers, when facing diminished access
to sockeye, can redirect their activity to other species and/or other regions. In the
calculations it is assumed that 85% of any change in marine angling effort represents

redirected effort to/from other fisheries, and that 50% of any change in freshwater angling
effort represents redirected effort to/from other fisheries i.e., effort elasticities of 0.15 and
0.50 respectively. The freshwater effort elasticity is higher because the sockeye fishery in
August each year tends to draw river anglers who would not fish otherwise.

4.21

Discounted angler expenditures over the 50 year projected period under each scenario are

(see Appendices B through G):

Marine
Freshwater/
Total

NPV @ 6% DR $ million — Median Scenario* NPV @6% DR $ millions — Mean Catch Scenario*

Angler Expenditures

Avoid Low Avoid Low Avoid Low Avoid Low
Recommended Recommended
Escapement Catch Escapement Catch
43 44 44 44 45 44
River 18 90 8 86 98 90
121 134 125 130 143 134

* Net Present Value over 50 years using 6% real discount rate

422

The EBIDTA figure for all scenarios is minimal because EBIDTA only refers to direct providers
of angling activities, such as lodges and charters, and not to other service providers to anglers
e.g., gear suppliers, fuel suppliers, restaurants and hotels etc. This approach provides consistent
treatment with the commercial sector where, for example, gear suppliers are not considered
part of direct harvesting and processing activities (Gislason et al 1996).
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4-3 Socio-Economic Implications — First Nations

423  The First Nations interests in the Fraser River sockeye fishery comprise three distinct
components:
e Food, Social & Ceremonial (FSC) use
e Economic Opportunities sales

¢ First Nations involvement in the traditional commercial fishery

The first two components comprise the First Nations fishery (see Exhibit 6).

FSC Use

424  Salmon is important to First Nations for food, social and ceremonial (FSC) use. First Nations
have locally-adapted technologies for capture and processing of salmon and economic-trade
relations.

“British Columbia’s First Nations have a special relationship with the wild Pacific salmon
forged over nearly 10,000 years. .. cultures, languages and values are intimately linked to
the continued existence of salmon and other marine resources” (Narcisse, 2003).

Salmon are a focal point of stories that are passed from one generation to the next and as
such, comprise an important component of First Nations culture.

Salmon... formed an integral part of Indian cultural life... The first fish was treated as an
honoured guest of the rank of a visiting Chief [First Salmon Ceremony]. They believed that
salmon permitted itself to be harpooned or clubbed, or captured in certain definite ways
consistent with the practice of the local tribe and family unit.

The fish fed these people of the coast. They fed their relatives who settled far inland along
the banks of the Nass, the Skeena, the Fraser and their tributaries.

The fish determined where people lived... people lived close to the rivers because they
were highways through the forests as well as conveyers upon which their protein arrived.

Hugh W. McKewill, “The Salmon People,” Gray’s Publishing, 1967.

425  About 90 First Nations along the Fraser River and its tributaries have harvested Fraser
sockeye for FSC purposes for thousands of years. As well, many coastal First Nations bands
on Vancouver Island and the mainland coast in Southern BC depend upon harvesting Fraser
River sockeye in Johstone Strait, the West Coast of Vancouver Island, Juan de Fuca Strait and
Strait of Georgia in order to meet their FSC requirements. These harvests provide an
important source of food to aboriginal people. Such harvest and cultural practices also
provide very important social and cultural benefits to aboriginal people.

¢ Distribution — sharing of food among an extended family and the community

¢ Cultural expression and continuity — providing linkages to traditional lifestyles and
ancestors

e Socialization — integrating young people into work roles and the community

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
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426 Little recent work on the dimensions and importance of the FSC fishery on the Fraser River
as a whole has been conducted. Some work has been conducted for a particular stretch or
community e.g., the upper St’at’tmc or Lillooet area (de Shield 1995). Perhaps the most
useful research on this important topic in the last 35 years is the 1973 study prepared for
DFO and the Union of BC Indian Chiefs (Marilyn Bennett, “Indian Fishery and its Cultural
Importance in the Fraser River System”, April 1973).

427  The “value” of FSC harvests is estimated, at a minimum, based on the landed value of Area E
gillnet fish in the commercial fishery i.e., the substitution or replacement cost. This valuation
approach does not include the very important social and cultural benefits to aboriginal
people from subsistence (FSC) harvests of Fraser sockeye. Nevertheless, it is better to
estimate the replacement food costs of FSC harvests, and appreciate the limitation as a
measure of value rather than to not value FSC harvests at all (Usher 1976). This use of
landed price in the commercial fishery as a valuation approach is consistent with how DFO
and others have valued FSC harvests under the Salmonid Enhancement Program (e.g., Pearse

1994).

428  The majority of FSC catch comes from marine areas or the Lower Fraser where there is
access to fish caught by the commercial fleet. But valuing the “food” component of FSC catch
at the landed price in the commercial fishery, in some cases, may understate the substitution
cost e.g., in the Upper Fraser. But counterbalancing this is the omission of the costs of FSC
harvesting activities which should be subtracted from gross values to come to a net value
(e.g., Usher 1976).

429  In the analysis we treat the gross and net value of FSC fish as the same landed value of fish
caught in the commercial fishery. The issue of valuation of FSC harvest deserves further
attention by DFO in the future.

Economic Opportunities

4.30  Within the First Nations subsistence fishery is a Lower River component called “Economic
Opportunity” (see harvest projections in the Appendices). Some First Nations in the Lower
River, under agreement with DFO, are allowed to sell a portion of their harvest.

This economic component has a further processing margin applied to its landed value to
come to a processed value (see Exhibit A.2, Appendix A). This processing margin is included
in the gross value figures below.

NPV @ 6% DR $ million — Median Scenario* NPV @6% DR $ millions — Mean Catch Scenario*
First Nations Harvest AvoidLow  Avoid Low Recommended Avoid Low Avoid Low Recommended
Escapement Catch Escapement Catch
Gross Value
Marine FSC 39 42 40 41 42 41
Lower Fraser - FSC 23 19 21 22 19 21
- EcOpp 86 111 94 101 119 107
Upper Fraser - FSC 46 5 _48 50 50 50
Total 194 223 203 214 230 219

* Net Present Value over 50 years using 6% real discount rate
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431

4-4

4.32

433

Commercial Fishery Involvement

A substantial 25% share of southern commercial salmon licences are operated by First
Nations. And about 10% of processing plant employees in Southern BC are First Nations

individuals.
Seine Gillnet Troll
Area B Area D AreaE  AreaG  AreaH Total
Native Participation
% Native Owned 29% 38% 17% 13% 14% 22%
% Native Operated 46% 38% 17% 13% 15% 25%

Source: Michelle James "Native Participation in British Columbia Commercial Fisheries 2003".

As a result, changes in commercial catch result in changes in aboriginal revenue, wages, net

returns, and employment. One can apply the above aboriginal shares to the projection of
salmon fleet revenues by area in the Appendices to estimate aboriginal revenues over the
projection period.

Socio-Economic Implications — Economy Wide
Economy-wide implications of Fraser River sockeye management include impacts on:

e the performance of the economy

e taxes paid to government

The Economy

The cumulative repercussions of each scenario on Gross Domestic Product or GDP and
Labour Income i.e., wages are:

Economic Impacts Avoid Low Avoid Low Recommended Avoid Low Avoid Low

Escapement Catch Escapement Catch
Direct Impacts
GDP 225 410 285 350 575 425
Labour Income 190 275 215 245 350 280
Total Impacts
GDP 360 655 455 560 920 680
Labour Income 305 440 345 390 560 450

NPV @ 6% DR $ million — Median Scenario*

NPV @6% DR $ millions - Mean Catch Scenario*

Recommended

* Net Present Value over 50 years using 6% real discount rate

4.34

The above impacts include both commercial and recreational sector impacts. The estimates

are derived from the fisheries SWOT study (GSGislason & Associates Ltd. 2005), from
estimates based on available financial data for the commercial sector, and from multiplier

analysis. Total impacts include indirect supplier plus induced consumer respending impacts as

well as direct impacts.
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Exhibit 8: Net Benefits to Canada from Fraser Sockeye — lllustrative Analysis

NPV @ 6% DR $ million - Median Scenario* NPV @6% DR $ millions — Mean Catch Scenario*
Avoid Low Avoid Low Recommended Avoid Low Avoid Low Recommended
Escapement Catch Escapement Catch
Gross Value/Benefits
First Nations - FSC 110 110 110 115 110 110
- EcOpp 85 110 95 100 120 110
Recreational 120 135 125 130 140 135
Commercial 440 _ 695 525 620 945 _720
755 1,050 855 965 1,315 1,075
Net Value/Benefits
First Nations - FSC 110 110 110 115 110 110
- EcOpp 10 15 10 10 15 15
Recreational 40 45 45 45 50 45
Commerecial (165) (30) (120) (150) 100 (20)
(5) 140 45 20 275 150

* consumer/angler surplus, worker surplus, capital surplus plus commodity tax adjustments

Net Benefit Assumptions: 1. FSC - net equals gross benefit i.e., landed value

2. Economic Opportunities - consumer surplus: 5% of sales
- worker surplus: 25% of wages
- capital surplus: zero
- commodity tax adjustments: zero

3. Recreational - consumer surplus: 20% of expenditures

worker surplus: zero

- capital surplus: zero

commodity tax adjustments: 15% of expenditures

4. Commercial - consumer surplus: 5% of sales

worker surplus: 25% of wages

capital surplus : fleet-actual EBITDA less target EBITDA of $15 million/year
: processors — zero

commodity tax adjustments: 5% of sales
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Taxes Paid to Government

4.35
scenario are estimated as:

The cumulative personal and commodity taxes (including licence fees) associated with each

NPV @ 6% DR $ million — Median Scenario NPV @6% DR $ millions — Mean Catch Scenario
Tax Revenues Avoid Low Avoid Low Recommended Avoid Low Avoid Low Recommended
Escapement Catch Escapement Catch
Personal Income Taxes* 40 55 45 50 70 55
Commodity Taxes™* 40 55 45 50 70 55

*

Assumed to be 20% of wages
** Estimated as 5% of commercial processed value plus 15% of angler expenditures

4-5

4.36

4.37

4.38

4.39

Socio-Economic Implications — Net Benefits to Canada

Net benefits to Canada measure the difference between the total benefits, market and non-
market, and the costs to society from fishing activity directed to Fraser sockeye. Costs are
the “opportunity costs” of production inputs, the value these inputs would earn in their next
test alternative use e.g., a portion of workers would find jobs elsewhere, capital would earn a
return in other investments (see Gislason et al 1996 for a discussion of economic benefits
and cost concepts).

Net benefits from fishing have four main use value components i.e., existence values are not
included in the quantitative analysis (Gislason et al 1996):

e consumer surplus — Canadian consumers of Fraser sockeye and Canadian anglers for
Fraser sockeye earn a surplus or benefit over and above the costs of consumption/
angling i.e., a non-market benefit

e labour surplus — actual wages paid less the alternative (opportunity) job income

e capital surplus — actual return to capital (EBITDA) less capital return in alternative
investments

¢ commodity tax adjustment — adjustment for commodity taxes and licence fees

Based on available information we have made approximations to the four surplus
components for each of the First Nation, recreational and commercial fishery sectors (see
Exhibit 8). The economic value approach is consistent with that used previously in British
Columbia (Gislason et al 1996).

Note the following:

e First Nations (FN) FSC fishery — net benefits are high (assumed equal to landed value
of FSC catch)

e FN Economic Opportunities — net benefits are modest (from consumer surplus and
worker surplus components)

e recreational fishery — net benefits split approximately equally between angler surplus
and commodity taxes (wage and capital surplus are zero)
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e commercial fishery — net benefits are negative due to the extreme non-viability of the
salmon fleet (positive consumer surplus, wage surplus and commodity tax
components are overwhelmed by the large negative capital surplus component)

As noted earlier, the salmon fleet appears to need an average annual catch in excess of 5
million sockeye to earn a normal return on investment — none of the scenarios presented
produce average catch levels of this magnitude

440  Asindicated previously, a significant 25% share of the target TAC is not available for harvest
due to overlap in run timing and other constraints e.g., lack of selective fishing, allocation
issues (Exhibit 3, Exhibit A.1 Appendix A). This foregone catch potentially could be accessed
in the future with changes in management approach, the introduction of upriver commercial
fisheries and other measures. This additional catch in turn would boost the Canadian net
benefits from Canadian sockeye substantially.

441  The net benefit estimates above are illustrative — DFO has not conducted survey research
into the economic dimensions of the First Nations, recreational and fishery components for
over ten years e.g., DFO no longer does net benefit analysis of the Salmonid Enhancement
Program. The net benefits of the salmon fishery under alternative catch scenarios is a
research topic that requires attention.

4-6 Socio-Economic Implications — Social & Community

442  Salmon are special to the people of British Columbia. Beyond their economic importance,
salmon are part of the intrinsic identity of the province, to both those who live here and
those who visit from afar. The salmon and the people, businesses, and communities that
depend on them are a rich part of our cultural heritage and psyche.

443 A wide variety of people value the continued existence of salmon regardless of whether or
not they or their ancestors use the resource. For example, a household survey in the US
Pacific Northwest estimated the existence value of doubling Columbia River salmon runs to
be $27 US per household and $12 US per fish annually in 1990 (equivalent to about $20
Canadian per fish today). While the US study addresses all species of salmon, and not one
species or one subspecies such as Fraser River sockeye, it does illustrate the value that
society at large places on healthy salmon populations (Olsen et al, "Existence and Sport
Values for Doubling the Size of Columbia River Basin Salmon and Steelhead Runs", 1991).

444  There are several communities along coastal BC and the Fraser River that depend on Fraser
sockeye and the economic benefits generated. Changes in salmon runs will have
repercussions for a wide variety of people and communities in Southern BC.

4.45 In spite of the importance of Fraser sockeye, there is little targeted research on the
importance of salmon to the social and community fabric of British Columbia. One useful
report on this topic is the public opinion survey and focus groups conducted 10 years ago as
part of a review of Fraser River fisheries management (Taylor and Duncan 1996). More
direct research is required.
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5.0 CONCLUSIONS

5.1 The Multiple Account Evaluation (MAE) approach allows the consistent and fair treatment of
the impacts of alternative Fraser River fisheries management plans on people, businesses,
communities, First Nations and governments. The MAE approach, however, is information-
intensive.

52 This pilot study was constrained by severe data deficiencies for First Nations, recreational
and commercial fisheries, specifically in describing their economic dimensions. Specific
research needs to support future application of the socio-economic framework include:

¢ financial parameters related to commercial salmon harvesting and processing

¢ the dimensions and importance of First Nations FSC activities e.g., gear utilized,
preservation techniques, social & cultural components/importance (by region,
community and/or First Nation)

e asurvey/profile of broad-based community interests and values related to Fraser
salmon

Addressing these research needs, in our opinion, is critical to more refined socio-economic
analysis of Fraser River fisheries management alternatives.

53 DFO will be conducting further analysis in 2006/07 in order to better determine the
relationship between spawning stock size and productivity. The new formulation of the
model will then be utilized to explore additional harvest scenarios in order to determine
those that will meet the goals of the Wild Salmon Policy and generate improved economic
performance.

54 DFO needs to integrate the FRSSI modelling results with the socio-economic results of this
report. This will highlight the tradeoffs between classes of indicators and enhance decision-
making e.g., higher catches and economic activity are associated with lower escapement
levels.

55 Socio-economic indicators should be included in future assessments of Fraser River sockeye
management scenarios. This pilot study can be used as a consultation piece to solicit
feedback from users as to the utility of the approach and as to additional indicators of
interest.
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Appendix A

Rules and Assumptions
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Exhibit A.1: Harvest Sharing Rules

Harvest Component

Rule

Target TAC
Realizable TAC

Canadian TAC

Economic TAC

Commercial TAC

Run size x target exploitation rate

75% of Target TAC (25% “lost” due to overlap in run timing & other constraints)

Realizable TAC less US share calculated as (Realizable TAC - 400,000
Aboriginal exemption) x .165

Canadian TAC less First Nation harvests
e Marine - 250,000 (or 25% if Canadian TAC <1 million)
o Upper River — 300,000 (or 30% if Ganadian TAC <1 million)
o Lower River — 450,000 (or 45% if Canadian TAC <1 million)
with
75% of Lower River harvest for Economic Opportunity if Economic
TAC >0 (otherwise all Lower River harvest is FSC)

Economic TAC less 3.7% Economic TAC for FN Economic Opportunity in
Lower River and 5% of Economic TAC for Recreational (up to 150,000)
with
Commercial harvest split as:

Commercial TAC

<5 million >5 million
Area B 48.0% 43.0%
Area D 14.5% 13.5%
Area E 26.5% 25.5%
Area G 0 8.0%
Area H 11.0% 10.0%

Source: DFO
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Exhibit A.2: Economic Assumptions

First Nations
Marine FSC
Lower Fraser - FSC
- EcOpp
Upper Fraser - FSC

Recreational
Marine
Freshwater/ River

Commercial
Seine - Area“B’
Gillnet - Area“D”
- Area“F’
Troll - Area‘G”
Area “‘H’

Round Weight
per fish kg

2.7
2.7
2.7
2.7

2.7
2.7

2.7
2.7
2.7
2.7
2.7

$ Value per kg Recreational/Angler Parameters
) Effort
Landed Processed  FishperDay  § per Day Elastioity

3.96 NA NA NA NA
3.96 NA NA NA NA
3.96 6.16 NA NA NA
3.96 NA NA NA NA
NA NA 05 200 15
NA NA 2.0 100 50
4.40 770 NA NA NA
4.40 7.70 NA NA NA
3.96 7.26 NA NA NA
6.16 8.36 NA NA NA
6.16 8.36 NA NA NA
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Appendix B

Scenario #| - Avoid Low Escapement — Median of Distribution
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Appendix C

Scenario #2 - Avoid Low Catch — Median of Distribution

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
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Appendix D

Scenario #3 — Recommended — Median of Distribution

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
Page 38
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Appendix E

Scenario #4 — Avoid Low Escapement — Mean of Distribution

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
Page 42
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Appendix F

Scenario #5 — Avoid Low Catch — Mean of Distribution

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
Page 46
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Appendix G

Scenario #6 — Recommended — Mean of Distribution

Fraser River Sockeye Management — Socio-Economic Implications GSGislason & Associates Ltd.
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