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Towardpositive LUMutcomes: Howto
get there from here&

A Science-based information
to guide decisions
T Indicators
I Causal analysis
I Standards

A Process of monitoring,
analysis & continual
improvement

A Discussion & examples
I Natural climate mitigation
I Food, fuel and other services
I Guatemala
i Climate-smart soils
i Are food prices increasing?

.




Sciencebased analysis to guide decisions

Science:systematicmethodology based

on evidence and observation |
Start with clear A Confounding data and

\Y,

< A< SN

definition of problem
Ask right questions

terminology

V Land cover versus
land uses(multiple)

Testhypotheses and management
Conduct critical V Crop price and trade
analysis versus totabroduction
Determine cause and actual uses, losses
and effect V  Correlation versus
Document verifiable, TRl e
replicable results A Science evolves as new
BUild . data and understanding
URCON CXPETICTIES becomeavailable

and learn from others A Targeted data collection



Environmentahdicators for bioenergy sustainabili

& associate@cosystenservices

OAK
RIDGE

National Laboratory

Category | Ecosystem Indicator
servicetype
Soil quality Supporting and | Totabrganic carbon (TOC)

regulating service
soil quality

Totahitrogen (N)

Extractablehosphorus (P)

Bulkdensity

Water
guality and
guantity

Regulating service

drinking water;
Cultural service:

recreation

Nitrateeoncentrationstreams

Totaphosphorus (P)
concentrationstreams

Suspendeskdiment
concentrationstreams

Herbicideoncentration in stre

Peakstorm flow

Minimurbase flow

Consumptiweater use
incorporates base flow

Green Regulating services: | CQO equivalent
house carbon sequestration emissions (GO
gases climate regulation and NO)
Bio- Regulating services: | Presencef taxa
diversity | biodiversity, pollinatiq of special conc
seed dispersal, pest | Habitaarea of
mitigation; taxa of special
Supporting service: | concern
habitat
Air quality| Supporting and Tropospheric
regulating servicair [0Z0N€
quality Carbon
monoxide
Total particulate
matter< 2 . 5
diameter
(PM,5)
Total particulate
matter< 1 0 ¢
diameter (PM,,)
Produe | Production services:| Yield
tivity food, feed, fiber and

McBridet al(2013) & Dale et(submitted 2016)



Socioeconomimdicators for bioenergy sustainabili%gﬁ)KGE
& associate@cosystenservice S

National Laboratory

Category Ecosystem Indicator Profitability Provisioning| Return on investmen
servicetype services (ROI)
Social | Cultural services: | Employment food, feed, f§ Netpresent value (NF
wellbeing jobs and family | Household andfiber
incomeProvisioning income Resource | Provisioning Depleti%rll of non
- - renewable energy
service food Work .dz_alys lost| | conserva serV|c.esfueI ESOUICES
due tanjury tion chemicals, [Fgssil Energy Return
Food security plastics Investment (fossil ER
Ener Provisioning servic{ Energy security : __
g_y . Social Provisioning|Public opinion
security | €nergy LN services  |Iransparency
Fuel price accepta tood. feed. f ETective stakeholder
volatility bility 00d, 1e€d, W participation
External | Provisioning Terms of trade and fiber IRisk otatastrophe
trade servicesfood, feed, Tradesolume
fuel andiber

Daleet al(2015andsubmitte@016)




Causal Characterize

An aIyS|S Generate hypotheses historic trends

for causes of specified

Determine data
(Efroymson et al. sufficiency

Accepted 2016 in
Land Use Policy)

Analyze strength of
evidence to determine
probable causes

* Mechanistically plausible
cause

* Complete pathway

* Spatial co-occurrence

* Time order

* Analogous agents

* Simulation model results

* Agent-response
relationships

Generate
pathway

diagrams for
potential
causes

OAK
7 Managed by UiBattelle

e T e — Allocate proportional causation FRIDGE




Policies to Boost Solid Biomass (IRE

AAccelerate improvement of cyoelds

I How to promote higher yields with low commaodity prices to growers and
In food systems?

A Collectomprehensive data on lathét could be used for sustaina
wood and grasesrops includingkely yields
I Where is land the constraint? [not globally; see 2015 SCOPE report]
I Do we understand how land management can accelerate cadidb storag
productivity, and strengthen terrestrial sinks? (e.g., Woodall et al. 2015)
AResearcpractices for cultivating rapidly growing trees and gras
Oon pas tiugfown foravhatnarkets?
I Millions of hectares of pasture burn each year to eliminate encroaching

Alnstitutenore secure land tenusadbettergovernancéo provide
Incentives for more intensive land manageMEgst!

AProvide Incentives to pleais on degraded lands.
I What incentives work best? Who benefits? olcy suggestions in blue from
I Canmarkets provide the right sigrals Jeff Skeer, IRENA 2016 o

presentation,
in http://www.eubce.com/parallel-

T Is certification the answer? T

needs-more-land-use-change.html
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IEA Bioenergy Joint Task Meeting Question:

0 C acertification ensure sustainability ? 0
ab2¢ o080k daAS
1. Nothingcanensuresustainability

2. There are many opportunities for
substitution in biomass markets

3. Transaction costs for certification,
monitoring and verification are high
relative to the value of the product
(biomass)

4. Uncertainties about sustaining
political will and market premiums

5. Even well-designed schemes can be
Angamed, Gwwel-gubliaized
cases undermine credibility.

Photo VH Dale, 2016: Logging residues in East TN left to rot
or burn because there is no market for biomass-bioenergy.



Can policies applying standards and
certification /fac/litate the transition toward
sustainability?¢6

AYesh T Al

1. Isdevelopedwith usersas a cost
effective tool that meets their
needs

2. Provides feedback to guide
production towardcontinual
improvement¥ N2 Y dza S NRA Q
perspectives

3. Is designed t@adapt to changing
contextsand priorities

4. Isinclusive

5. Issupportedby government, civil
society, and financial incentives




