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This presentation is based on: 

 

07 June 2016 presentation in the  

 

Workshop: The world needs 

more land-use change 
 

24th European Biomass Conference 

and Exhibit (EUBCE 2016)  

http://www.eubce.com/parallel-

events/workshops/the-world-needs-

more-land-use-change.html  
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Toward positive LUC outcomes: How to 
get there from here? 
ÅScience-based information 

to guide decisions 
ïIndicators  
ïCausal analysis 
ïStandards 

ÅProcess of monitoring, 
analysis & continual 
improvement 

ÅDiscussion & examples 
ïNatural climate mitigation 
ïFood, fuel and other services 
ïGuatemala 
ïClimate-smart soils  
ïAre food prices increasing? 

Photo by Kline: LUC near Atlanta, GA 
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Science-based analysis to guide decisions 

Science:  systematic methodology based 
on evidence and observation 
V Start with clear  

definition of problem 
V Ask right questions 
V Test hypotheses  
V Conduct critical  

analysis  
V Determine cause  

and effect  
V Document verifiable,  

replicable results 
V Build on experience  

and learn from others  

ÅConfounding data and 
terminology  
V Land cover versus  

land uses (multiple) 
and management 

V Crop price and trade 
versus total production 
and actual uses, losses 

V Correlation versus 
causation  

ÅScience evolves as new 
data and understanding 
become available 

ÅTargeted data collection 
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Environmental indicators for bioenergy sustainability  
& associated ecosystem services  

Category Ecosystem 

service: type 

Indicator 

Soil quality 

   

Supporting and 

regulating service: 

soil quality  

Total organic carbon (TOC) 

Total nitrogen (N) 

Extractable phosphorus (P) 

Bulk density 

Water 

quality and 

quantity 

  

  

  

  

  

  

Regulating service: 

drinking water;  

Cultural service: 

recreation  

  

Nitrate concentration in streams 

Total phosphorus (P) 

concentration in streams 

Suspended sediment 

concentration in streams 

Herbicide concentration in streams  

Peak storm flow 

Minimum base flow 

Consumptive water use 

(incorporates base flow) 

Green-

house 

gases 

Regulating services: 

carbon sequestration and 

climate regulation 

CO2 equivalent 

emissions (CO2 

and N2O) 

Bio-

diversity 

  

Regulating services: 

biodiversity, pollination, 

seed dispersal, pest 

mitigation; 

Supporting service: 

habitat 

Presence of taxa 

of special concern 

Habitat area of 

taxa of special 

concern 

Air quality 

  

  

  

Supporting and 

regulating service: air 

quality  

 

Tropospheric 

ozone 

Carbon 

monoxide 

Total particulate 

matter <2.5ɛm 

diameter 

(PM2.5) 

Total particulate 

matter <10ɛm 

diameter (PM10) 

Produc-

tivity 

Production services: 

food, feed, fiber and fuel   

Yield 

McBride et al. (2013) & Dale et al. (submitted 2016) 
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Socioeconomic indicators for bioenergy sustainability  
& associated ecosystem service  

Category Ecosystem 

service: type 

Indicator 

Social 

well-being 

Cultural services: 

jobs and family 

income; Provisioning 

service: food  

  

Employment  

Household 

income 

Work days lost 

due to injury  

Food security  

Energy 

security 

  

Provisioning service: 

energy 

  

Energy security 

premium 

 Fuel price 

volatility 

External  

trade   

Provisioning 

services: food, feed, 

fuel and fiber 

Terms of trade 

Trade volume  

Dale et al. (2015; and submitted 2016)  

Resource 

conserva-

tion  

Provisioning 

services: fuel, 

chemicals, 

plastics 

  

Depletion of non-
renewable  energy 
resources  
Fossil Energy Return on 
Investment (fossil EROI) 

Social 

accepta-

bility  

  

Provisioning 

services: 

food, feed, fuel 

and fiber 

Public opinion 
Transparency 
Effective stakeholder 
participation 

Risk of catastrophe 

Profitability 

  

Provisioning 

services: 

food, feed, fuel 

and fiber 

Return on investment 

(ROI)  

Net present value (NPV) 
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Causal 
Analysis  
 
(Efroymson et al.  
Accepted 2016 in  
Land Use Policy) 
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Policies to Boost Solid Biomass (IRENA) 
ÅAccelerate improvement of crop yields:  
ïHow to promote higher yields with low commodity prices to growers and 40% waste 

in food systems?  

ÅCollect comprehensive data on land that could be used for sustainable 
wood and grass crops, including likely yields. 
ïWhere is land the constraint? [not globally; see 2015 SCOPE report] 

ïDo we understand how land management can accelerate carbon storage AND 
productivity, and strengthen terrestrial sinks? (e.g., Woodall et al. 2015) 

ÅResearch practices for cultivating rapidly growing trees and grasses 
on pasturelandé  ï  grown for  what markets? 

ïMillions of hectares of pasture burn each year to eliminate encroaching vegetation 

ÅInstitute more secure land tenure and better governance to provide 
incentives for more intensive land management.   ï YES ! 

ÅProvide Incentives to plant trees on degraded lands. 
ïWhat incentives work best? Who benefits? 

ïCan markets provide the right signals? 

ïIs certification the answer? 

Policy suggestions in blue from 

Jeff Skeer, IRENA, 2016  

presentation, ñBoosting Biofuelsò 

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

events/workshops/the-world-

needs-more-land-use-change.html  

How to 
get 
there? 
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άbƻέ ōŜŎŀǳǎŜ ς    

1. Nothing can ensure sustainability. 

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 
ñgamed,ò and a few well-publicized 
cases undermine credibility.  

IEA Bioenergy Joint Task Meeting Question:  
òCan certification ensure sustainability ?ó 

Photo VH Dale, 2016: Logging residues in East TN left to rot 

or burn because there is no market for biomass-bioenergy. 
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Can policies applying standards and 
certification facilitate   the transition toward 
sustainability?ó 

άYes, ƛŦέ ƛǘ     

1. Is developed with users as a cost-
effective tool that meets their 
needs 

2. Provides feedback to guide 
production toward continual 
improvement ŦǊƻƳ ǳǎŜǊǎΩ 
perspectives 

3. Is designed to adapt to changing 
contexts and priorities  

4. Is inclusive 

5. Is supported by government, civil 
society, and financial incentives 


