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4. VALUING ECOSYSTEM BFICES IN INLAND FISERIES AND
FRESHWATER AQUACULTRE IN NORTH AMERICAASIA AND AFRICA

4.1 Objectives of the case studies and overview of systems
The goal of the case studies is to assess how, and to what extent, the supply o
ecosysem services and benefits associated with inland capture fisheries, freshwater
aquaculture and aquatic ecosystem management could be increased and improved
sustainable manner

Each case study has two interlinked objectives:

To assess the value of emsystem services in a set of fish production systems and
main water management practices taking into account the impacts, externalities and
dependencies between agricultural/economic, environment and social systems, and

To develop a holistic assessment of different production and management
scenarios in the inland fisheries/aquaculture sector, taking into account the (hidden)
impacts and externalities and dependencies between agricultural/economic,
environment and social systems.

The Columbia River in Nah America, the Lower Mekong Basin in Southeast Asia and
Lake Victoria in Africa have been chosen as case studies (see PartTaple 1 provides
an overview of the fish production systems, water management practies and
ecosystem services considered in each of these case studies.

The main ecosystem services considered in each system ar¢) food production
(animal proteins and nutrients); (II) water quality; (lll) biodiversity; (I\V) carbon
fixation and greenhowse gas emissions)V) nutrient cycling; and (VI) income and
livelihood support. Other ecosystems services may be considered if important in the
context of each case study.




Table 1: Fish production systems, water managment practices
and ecosystem services considered in each case study area

Ecosystem
. . Main water services Additional ecosystem
Case Fish production . i
study area systems management common to services 'for po.tentlal
objective(s) each case consideration
study area
Recreational/smal | Water I Sediment regulation
1. Columbia |-scale fisheries management for 1 Recreation/tourism
River, USA (salmon fisheries) | irrigation and (angling)
hydropower 1 Spiritual identity, cultural
generation; fish heritage
and habitat
conservation 9 Food
Rice fields with Water retention production | ¢ Water flow regulation
fish production and management | 1 Water f Maintenance of life cycles
(artisanal for rice quality of migratory species
fisheries, production. {l Biodiversity | q Indigenous
including floodplai 9 Carbon knowledge/cultural
n rice-field fixation and heritage
2. Lower fisheries). greenhouse f Ground water recharge
Mekong gas
Basin, South- | Cage aquaculture | Water emissions  Water flow regulation
East Asia in reservoirs management for 9 Nutrient 9 Education and research
irrigation and cycling  Health impacts
hydropower 9 Income and
generation livelihood
Culture-based Water support 1 Water flow regulation
fishery (in management for 9 Ecosystem stability
reservoir or irrigation 9 Education, research,
floodplains) traditional knowledge
OR f  Community cohesion
Pond aquaculture (social capital)
9 Nutrient cycling
I Groundwater recharge
1 Land-based crop
production enhancement
1 Prestige
1 Education, traditional
knowledge
3. Lake Industrial Water for 9 Ecosystem stability
Victoria, East | fisheries (Nile irrigation and 1 Income (trade)
Africa perch) drinking
Cage aquaculture | Water for 9 Education and research
irrigation and
drinking

4.2 Methodological approach to valuation

As was outlined in Part 1, sectior?.3, and in line with the overall TEEB approach, the
general framework for valuation rests on the concept of marginality (i.e. measuring

changes

in economic value

instead of measuring total

economic value). Theg

methodological approach relies essentially ona deskbased analysis of secondary,




published literature and available data to describe and analyse the value of ecosystem
services under a baseline situation and under one or more alternative development
scenarios. The baseline, or businesas-usual scerario, represents the continuation of
current management and resource use in each ecosystem.

Valuation of the same ecosystem services under alternative development scenarios is
then carried out to compare variations in ecosystem values according to the pacts of
prevailing stressors.

The objective of this part of the analysis is to consider the effect on the supply and value
of the main ecosystem services of the concerned aquatic ecosystem under the influencg
of different management and use scenarios. hlis, for the purpose of the analysis,
stressors related to increases in water diversions for agriculture, or changes in water
management for hydropower generation are preferred over less direct ones such as
population growth and climate variability, which are nonetheless recognised as
OACCOAOAQGET ¢ ZAAOI 0068

Each case study team was however given the freedom to adapt the valuation approach
to suit their case study requirements and data availability. Wherever possible, locally
documented values for the conerned ecosystem services are used. If benefit transfer
(also called value transfer) is required, it is according to guidelines established by
Brander (2013).

Data availability is a challenge. This notwithstanding, the case studies provide
interesting methodological advances for the valuation of the concerned ecosystem
services. Their results shed light on the importance and vulnerability of the services
supplied by inland fisheries and freshwater aquaculture systems when the aquatic
ecosystems within whidh they are embedded are themselves highly sensitive and their
ecosystem services under multiple pressures.

The case studies were prepared by:

1. Columbia River: Cedar Morton and Duncan Knowler, Simon Fraser University,
Canada, over the period May to JuB015.

2. Lower Mekong Basin: Rattanawan (Tam) Mungkung, Ratcha Chaichana and Santi
Senglertsawai, Kasetsart University, Thailandyver the period May to July 2015.

3. Lake Victoria: Dismas Mbabazi and Oliva C. Mkumbo, Lake Victoria Fisheries
Organisation, Ugada (with complementary inputs from Cecile Brugere) over the
period May to August 2015.




4.3: Case study 1: Columbia River

Case study 1 is an assessment of the value of ecosystem services in a set g
fish production systems and water management praates in the Columbia
River, North America

P
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EXECUTIVE SUMMARY COLUMBIA RIVER

To support the project titled: The economics of ecosystems and biodiversity (TEEB
Natural resource accounting at countevel and across specified industrial sectors
(EP/GLO/617/UEP),the Food and Agriculture Organization of the United Nations (FAO)
and the United Nations Environment Programme (UNEP) agreed to develop a holistic
assessment of different production and managemen scenarios in the inland
fisheries/aquaculture sector. The assessment takes into account the impacts,
externalities, and dependencies between agricultural/ economic, environment and
OT AEAT OUOOAI 68 " OI AATl Uh OEA b Cthefphdvisob dd
goods and services in a sustainable manner by supporting informed decisionaking in
water management regarding tradeoffs among ecosystem services.

To understand trade-offs among ecosystem services it is important to examine the full
range of services produced, including provisioning, regulating, supporting, and cultural
services. This report addresses the Columbia River case study and measures both th
capacity of the river to provide a variety of ecosystem services and the actual uské o
those services in terms of economic value. Our assessment focuses on fish productio
and the key water management practices that affect this service.

REPORT STRUCTURE

The report is divided into five sectionsSection 1 introduces the Columbia River system
and describes services produced by the river. We also present a generic analytica
framework that includes discussion of tradeoffs among the various ecosystem services
and management practices of the bas. Section 2 develops our integrated assessment
and reference case by providing a snapshot of current conditions for a range of services
generated by the fish production system, first detailing a range of ecgstem services it
directly and indirectly supports, and then describing services that compete with the fish
production system, most of which seek to optimize other ecosystem services generated
by the Columbia River. NextSection 3 provides the rationale for the four ecosystem
services we selected for evaluation in this study. ISection 4 we describe the three
alternative development scenarios we created to examine the effects offférent river
management regimes on the benefits derived from the fish production service. These
OAAT AOET O ET Al OAA A OAOOET AOGO AO OOOAI 6
that favour hydropower production and fish conservation, respectivelyln Section 5 we
outline the biological model we developed to predict changes in fish production under
each development scenario.

Section 6 provides results of our economic welfare estimates for the selected
ecosystem services, while Section 7 provides a sensitivity analysis of these results,
including an alternative Conservation Priority development scenario and an alternative
method for calculating recreational fishing bemwefits. Finally, Section 8 contains a
summary of our findings and a discussion of the scope and limitations of the report as
well as suggestions for further research (e.g. data needs).

11
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MAIN FINDINGS

Below we present our main findings for the four ecosystem services we analyze in
detail. A summary table of valuation estimates by ecosystem type is included in
Section8 (Table 45), and not reproduced here.

1. Food Production (Commercial Fishing)

The Columbia River provides habitat that supports the production of various fish
species. By far the most valuable of these species to US food production are th
salmonids, most ofwhich are anadromous.

Summary of key findings for Food Production (Commercial Fishing)

1 Columbia River salmon generate about US$26 million/year in direct commercial flee
revenues and about US$50 million/year in economic impact.

1 Commercial harvest has delined substantially since development of the river for
hydropower and flood control began, and along with increasingly strict fishing
regulations.

i Status quo conditions include many improvements for fish conservation since the lat
20th century. A returnto 1976-1980 levels of development (hydropower prioritization)
would result in a deficit in net social benefits of US$96&861 million/year from
commercial fishing compared to the status quo.

9 A 10 percent greater prioritization of fish conservation from thestatus quo would shift
the annual hydrograph of the Columbia River slightly closer to natural conditions. Thi
would generate an increase in net social benefit of US$1.4 million/year from commerci
fishing.

9 A return to pristine conditions would permit an increase in net social benefit of US$5.
million/year from commercial fishing.

2. Recreational Fishing

Many species in the Columbia River are fished recreationally, some native and some
introduced. The most preferred of these species include the salmimis as well as
sturgeon and bass. Only salmon catch is well documented in the basin and is addresse
in the report.

Summary of key findings for Recreational Fishing

9 Current direct value data are available for the ifriver recreational fishery and indicate a
value from trip expenditures of US$32.5 million/year (modelled estimates for Chinook
Coho, Sockeye and Steelhead from Davis (2014))

9 Current regional economic impacts of both the ifriver and ocean recreational fishery
are estimated at US$54.7 millionyear (Davis (2014); PFMC (2014))

9 Status quo conditions include many improvements for fish conservation. A return t
1976-1980 levels of development (hydropower prioritization) would result in a deficit in
net social benefits of US$1.3 million/year from rereational fishing compared to the
status quo.

1 A 10 percent greater prioritization of fish conservation from the status quo would shift
the annual hydrograph of the Columbia River slightly closer to natural conditions. Thi
would generate an increase in niesocial benefit of US$1.8 million/year from recreational
fishing.

1 A return to pristine conditions would permit an increase in net social benefit of US$7.
million/year from recreational fishing.

I An alternative method to calculate recreational fishing berfits (see Section7) provides
somewhat lower value estimates.
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