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THE LUC HOFFMANN INSTITUTE
IS AN INDEPENDENT RESEARCH
HUB AT WWF

Our aim is to explore complex conservation
research questions and work with the WWF
global network and partners to bring
SCIENCE TO ACTION.
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CAPACITY BUILDING IN CONSERVATION SCIENCE
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OUR RESEARCH IS UNDERPINNED BY 4 KEY CRITERIA

It is credible.
e It Is salient.
* It is legitimate.

e It is transformative.
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@ NATURAL CAPITAL AND ECOSYSTEM SERVICES

Louise Gallagher PhD — Researc h Lead
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Food Energy Water Indicators @ Greater Mekong FEW Nexus

LINKED INDICATORS OF VITAL ECOSYSTEM SERVICES (LIVES) THEME 1 LINKED INDICATORS OF VITAL ECOSYSTEM SERVICES (LIVES) THEME 2

FEW Policy Analysis in Cambodia @ China National Parks for People

LINKED INDICATORS OF VITAL ECOSYSTEM SERVICES (LIVES) THEME 3




>3(0

applications of natural capital
approaches to sustainable
development decisions
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capital into decisions
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InVEST BExample Output

Loss of sediment with increasing deforestation in the DT Landscape, Myanmar and Thailand
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natural
capital

Tronxad Approach, challenges and limitations
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Introduction Preliminary Results Next steps

What is the “fon-energy-water nexus?
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The challenge of data density and synthesis for ecosystem
service information and decision-making
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Introduction Methods Preliminary Results Next steps

LIVES Project theory of change

Enabling decision makers to understand linkages across economic,
environmental, and social sectors and make sustainable resource

allocations means food, energy and water risks must be measured

consistently at multiple scales and with strong integration

Key assumption!

Early participation is essential for

1) ldentifying relevant risks

2) Deciding how to measure risks

3) Uptake of linked indicator systems
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_ Methods Preliminary Results Next steps

Objective
Phase |: Prototype and test a methodology for developing actionable
indicators for food, energy, water ecosystem services

Phase Il: Build a global database of management-level information for the WWF
Priority River Basins globally.

Report Card

2 d Function System Dynamics Model

3. Response Scenario Builder



Introduction Methods Preliminary Results Next steps

Contribution at three scales

Planning/policy for economic growth, sustainable development, resilience

» Process for integrated, evidence-based policy and indicator development in
context of SDG implementation

* How to link indicators on ecosystem services and economic and social
outcomes. How to make ecosystem service indicators actionable.

Operationalisation of the food, energy and water nexus

 Indicators for the ‘wicked problem’ of food-energy-water interdependencies
* Process for developing river basin management indicator systems that are ‘it
for purpose’

Sustainable development in the Mekong River Basin

* Regional trade off analysis on hydropower development in the Mekong Basin
to inform indicator systems
 Pilot for integrated planning for sustainability in Cambodia
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Introduction Methods Preliminary Results Next steps

Collaborative Research Teams
Meeting 1, November 2014
Meeting 2, May 2015

Global:
indicators

for the FEW
nexus

Regional
FEW trade-
offs in the

Mekong

Local/national:
FEW dynamics

and policy
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Introduction Methoas Preliminary Results Next steps

Systems thinking for facilitating a shared understanding the
social-ecological system
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Introduction Methoas Preliminary Results Next steps

Indicator review and metadata synthesis

Water Quanity
Hydromorphology Water / Sediment Quality

Physico-chemical

Industry
Fisheries Drinking Water
Transpor.tation Sanitation and Hygiene
Agrizz:i:::: Nutrition and Food Security
Eneray WASH in Schools and Healthcare Facilities

WASH Related Disease
Human Health Solid Waste and Wastewater

External factors
Others

Economic
Freshwater

Indicator

Review

Governance Social

Legal Frameworks / Enforcement
Institutions /Organizations
Information / Data Availability
Civil Society Disaster and Risk Reduction

Transparency Wellbeing and Benefits
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Preliminary Results Next steps

Methods

Introduction

Scenario building using system dynamics modelling for

support to policy decisions
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Introduction D MenodsEREEs  Prgliminary Results Next steps

The Greater Mekong
Subregion (GMS) is a
natural economic area
bound together by the
Mekong River

Greater Mekong Subregion Atlas of the Environment (2nd
Edition). Download at www.gms-eoc.org

Mekong Basin
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Introduction Next steps
- v, I

energy production and
consumption in the
Mekong region
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Introduction

Review findings

Methods

Preliminary Results

Best developed

Mis-match in
scale
Economic
Governance
Extremely

complex and

under developed ”

Physico-chemical

Freshwater Human Health

Indicator

Review
Social

Biological

Next steps

Poor connection to
ecological functioning

Little attention or
information

Missing information

WWF
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Introduction Viethods Next steps

Model for Mekong Flooded Forest Landscape (Cambodia)
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Introduction Methods _ Next steps

Indicators of ‘things’
that matter in the
system

population /
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Introduction
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Introduction Methods _ Next steps

rainfall variability <f ine sedlment

food price human health desired crop consumption (suspension)>
” + from local production precipitation fertilizer and
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Introduction
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Introduction Methods Next steps
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Introduction Methoas Preliminary Results Next steps

Assumption: local
production is cheaper than
import
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Introduction Methoas Preliminary Results Next steps

Assumption: local
production is cheaper than
import
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Introduction Methoas Preliminary Results Next steps

Assumption: local
production is cheaper than

import
fish price (import) - food self sufficiency <@——<food demand>
meat price (import)-
crop price (import) @
<environmental
'/+ quality> + rainfall variability ~ <fine sediment

human health

y+
population @
f + + food

demand
employment

!
(4
+

food price * desired crop consumption (suspension)>
P from local production pre0|p|tat|on fertilizer and food

+ \< temperature . pest|0|de use PdeUCtlon

- agnculture productlwty
<fish catch> desired
agrlculture land
- agnculture

crop

desired meat land o production
consumption from local R3 /
production meat

product|on

gdp/income . . Ra
>+ ; fish catch
' razin Iand *
' electricity desired fish consumption - grazing B3
demand from local production desired fish +
catch <precipitation> +
- <population> BS fish Stck fish breedmg
groundwater ol s fish mortality
en?frg.y self settlement use '/ <agriculture + A\\_/( \_/
sufficiency land ’productlwty>

v

Aelectric‘ity supply

\er waer <wate
land cleanng diversions -

population  +
displacement

+ -fish migration

dolphin +

population

road infrastructure
mvestment
<land clearing> ~ <fertilizer and
pesticide use>
access to the ssk - A

+ dam constructio

(size/capacit

construction
materials extraction

delta economic productivity \»bedloa;a(:;r)\d and \B‘
(transboundary dimen‘sion) B6

sustainable fishing
+ 4}ctlces

sand and graded
suspension

sediment budget
____________ upstream (transboundary / soil quality = . +« ~
........ : ) impacts)
sediment delivery <q——-——"" tourlsm environmental / water quality
quality

.
&)

B7
SCIENCE -
TOACTION

' Luc Hoffmann
Institute

WWF



Introduction Methoas Preliminary Results Next steps

Assumption: local production
is cheaper than import
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Introduction Methods

Preliminary Results Next steps

Using the results will depend on customisation but it looks

promising
gdp/income growth rate
0.2
Infrastructure
0.15 Infrastructure completion
§ construction
% 0.1 starts
= \
(n)
0.05
0

2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040

"gdp/income growth rate" : BAU v3

Time (Year)
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Introduction Methods Preliminary Results Next steps

Using the results will depend on customisation but it looks
promising

gdp/income growth rate

0.2
Infrastructure
0.15 Infrastructure completion
= construction
= starts
£ 0.1 \ Alternativel
= future?
0.05
0

2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040
Time (Year)

"gdp/income growth rate" : BAU v3 «4”

WWF
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Introduction

Methods

Prototype user interface

Next steps

[ Windows XP - Parallels Desktop

=%

Scenario Setup

SSK Food-Energy-Water (FEW) model

[_] Activate sustainable fishing practices

Assumptions = { — 7 -
; Society; .
Poliies | Sector1 | Sector2 | Sectors Sector 4 Relative electricity price | GDP | GDP growth rate ] Average food price r Energy self sufficiency r Population
Tourism GDP [ Productivity | Per capita food consumption (day) [ Foodseff sufficiency |
| Hydropower investment ‘ 15
el
Hydropower 1,25
Investment o !
S 0,75
| Road infrastructure investment ‘ 0,5
0,25
0 0
Road Infrastructure 2000 2005 2010 2015 2020 2025 2030 2035 2040 2000 2005 2010 2015 2020 2025 2030 2035 2040
Investment Time (Year) Time (Year)
—BAU —BAU
Sustainable fishing practices

Scenario 1 | l Reset I
Clear Runs
Run Scenario

Show CLD
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Institute WWF
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Fish self sufficiency I

Dolphin population
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Introduction Methods Preliminary Results Next steps

Continuing the testing and sharing the work

August 2015:
«  World Water Week 2015, ‘Water Management for Green Growth’
session, 26 August

September 2015:

« Linked indicators developted with stakeholders in Cambodia

« Training of Trainers for Cambodia Ministry of Environment staff, to
facilitate systems perspective discussionsin the context of
sustainable development implementation

October 2015:
« Submission of academic manuscripts

January 2016:
* Replication in Lao PDR portion of Mekong Flooded Forest
Landscape
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Introduction Methoas Preliminary Results Next steps

Publications and communications

Social
media

Infographic

Websites
WWE/LHI

Conferences

Media
Print/Online/
TV

Policy brief /

Report

PEER-REVIEWED PUBLICATION
(Research findings, report etc...) Future

Internal

Comms narratives

PROMOTE KEY MESSAGES ACROSS DIFFERENT MEDIA

WWF
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Introduction Methods Preliminary Results Next steps

Pathways forward in LIVES Phase 1l 2016-2020

1.

Further improvement of the model in the landscape in
Cambodia and Laos

Further improvement of model in other parts of Greater
Mekong with a Luc Hoffmann Institute Fellow

Replicate the modelling in other river basins, and other FEW
contexts

Nexus data repository for broad access by decision makers

Embedding integrated planning for sustainability into WWF’s
landscape and valuing nature approaches

Institute
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