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Summary

• The development of GBEP indicators

• Testing of the indicators

• Selection of the indicators

• Experience of testing the indicators in the Netherlands

• Outcomes of the sustainability indicators
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• Outcomes of the sustainability indicators

• Lessons learned on testing the indicators



The development of GBEP indicators

• GBEP Task Force on Sustainability was established in June 2008 

• Agreement on the 24 sustainability indicators in May 2011

• Endorsement of full GBEP sustainability indicators report with 
templates in November 2011
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Goal of the GBEP sustainability indicators:

• To guide analysis undertaken of bioenergy at the domestic level

• Informing decision making and facilitating the sustainable 
development of bioenergy

• Now testing the sustainability indicators 

• Activity group under the Working Group on Capacity Building to 
raise awareness, share data and experiences on implementation 
of indicators
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Testing of the indicators

Why?

• Testing in the field: from theory to practice

• Learn about data collection, gaps and find possible solutions

• Learn about the proposed methodologies

• In future further improvements of the indicators
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• In future further improvements of the indicators

Where?

• Japan (plant), Germany, Ghana and ECOWAS, The Netherlands, 
US, Colombia, Indonesia

• Madagascar. And others?

• The more, the better to gain experience, learn and improve



Testing of the indicators

The more, the better to gain experience, learn and improve
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Testing the indicators in several countries

Goals in the Netherlands and Germany

• The applicability of GBEP indicators and of the methodology      
description in the Netherlands

• Feasibility (in terms of cost and time) of the reporting of the GBEP 
indicators as a monitoring tool
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indicators as a monitoring tool

• The level of sustainability of the Dutch bioenergy sector; this without 
any judgment on the level of performance

• November 2011 – May 2012

• A test in Ghana financed by NLAgency

• Tests in Indonesia and Colombia financed by the German ICI

• Interesting to see the overlap and difference in focus of the indicators 
depending on your policy goals



Approach taken in Germany: two steps

Step 1: desk top study (2012)

• Data research of the 24 indicators in the national context addressing 
responsible authorities, agencies 

• What data is available and who can provide it?

• What are corresponding laws and regulations?
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• Is there governmental control, monitoring, reporting, feedback to 
legislation and national sustainable development?

Step 2: Workshop phase (2013-2014).

• workshops for each pillar with participants from policymaking, 
industry, social and environmental experts and stakeholders

• Objective:
to query the indicators, possibly to develop proposals how to 
sharpen them, improve practicality, raising acceptance + awareness



Approach taken in NL: Focus on 3 pillars

• A balanced selection of indicators from 3 pillars

• Indicators should be useful in the national context

• Budget required selection of indicators 
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Comparison selection of indicators NL and GH

Environment Social Economic

1. Life Cycle GHG Emissions (NL 
GH3)

9. Allocation and tenure of land 
(GH2)

17. Productivity (NL, GH1)

2. Soil Quality (NL, GH4) 10. Price and supply of national
food basket (GH1)

18. Net energy balance (NL, 
GH4)

3. Harvest levels of wood 11. Change in income (NL) 19. Gross value added (NL)
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3. Harvest levels of wood
resources (NL, GH1)

11. Change in income (NL) 19. Gross value added (NL)

4. Emissions of non GHG air 
pollutants (NL, GH5)

12. Jobs in the bioenergy sector 
(NL, GH4)

20. Change in consumption of 
fossil fuels (NL, GH2)

5. Water use and efficiency (NL) 13. Change in unpaid time 
women and children

21. Training and requalification
of workforce (GH6)

6. Water quality (NL) 14. Expand access to bio energy 
services (GH3)

22. Energy diversity (NL, GH5)

7. Biological diversity in the 
landscape (NL)

15. Change in mortality and
disease indoor smoke

23. Infrastructure and logistics
(NL, GH3)

8. Land use and Land use
change (NL, GH2)

16. Incidence of injury, illness
(NL)

24. Capacity and flexibility of 
use of bioenergy (NL)



Characteristics of the Netherlands

Year 2010/2011

• 88 PJ Renewable Energy

• 2011: 4,1% RE of total
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• 2011: 4,1% RE of total

• 75% RE is biomass

• Growing to 14% RE in 2020 (about 300 PJ)



Characteristics of the Netherlands

• Netherlands is a trading country – characterized by large import 

and export flows of biomass resources. Limited production of 

bioenergy in the Netherlands (2% agricultural area, 0,3% total 

area)
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area)

• Bioenergy sector is developing – though still in its infancy (not a 

separate sector)

• Large availability of data resources and reports – not always 

comparable and sometimes contradictive (CBS, Universities, 

NLAgency, Neth. Env. Assessment Agency (PBL)



Key Findings environmental Indicators

• GHG-emission 29.7 g CO2 eq/MJ, GHG-saving of 65% (2009)

• Soil indicator: soil carbon improved/maintained 88%

• Annual harvest wood resources as % net growth: 55% (of 
1200000 m3), 0,07% used for bio energy

• Non GHG emissions are (substantially) higher from bio energy 
compared to other energy sources
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compared to other energy sources

• Water use and efficiency and quality for bio energy very limited 
(0,01%) and 0,48% m3/GJ bioenergy (including imported water)

• No conversion of natural areas for bio energy production and no 
invasive species cultivated. Land used for bio energy where 
nationally recognized cultivation methods are used 5% (232 ha)

• Land use: 2% of agricultural land used for bioenergy production 
(10723 ha), managed forests 3.1%. Bio energy from residues 
47.8% and wastes 50.2%



Selected individual outcomes

Soil Quality Indicator

Step 1: Those areas may have a 

risk for actual decrease in soil 

carbon.
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carbon.

Step 2: Risk assessment. 

# Risk impacts are expected to be limited.

# Generally for agriculture: risk areas are 

peat soils and intensively cultivated soils



Non GHG emissions per energy source

VOC
(mg/M
J)

CO 
(mg/MJ
)

NOx
(mg/MJ
)

PM10 
(mg/MJ
)

SOx
(mg/MJ
)

Bioenergy
all

108.2 802.7 237.5 102.9 12.5
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all

Bioenergy
large scale

7.3 258.0 211.0 38.0 11.0

Natural
gas

1.5 39.0 89.0 0.9 0.3

Coal 1.2 150.0 310.0 20.0 820.0



Food for thought for future policies

• Limited bioenergy crop production in the Netherlands, 2% of 
agricultural area. Impact on land-use related environmental 
impacts minimal as well

• Cultivated bioenergy crops shows differences in water use, 
fertilizer needs or soil carbon stocks. Selecting suitable energy 
crops for local conditions is key for further improvement of 
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crops for local conditions is key for further improvement of 
sustainability performance of domestic biomass production

• A growth in biobased products should preferably show a decrease 
of high value waste and residues for bioenergy

• Results indicate the possibility for further promoting positive 
benefits from bioenergy in other economic sectors. An example is 
the integration of bioenergy in nature areas or, vice versa, 
promoting nature conservation in energy crop production areas; 



Key findings: social indicators

• Net job creation: 6517 jobs (2009- 2010), average growth of 
employment in the total renewable energy sector in the 
Netherlands 189% from 2007 to 2010 and 200% in the bio 
energy sector

• Number of jobs in relation to total working population: 0.19%

• Employment growth of the bioenergy sector has thus been 
positive, also in comparison to other renewable energy sectors;
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• Employment growth of the bioenergy sector has thus been 
positive, also in comparison to other renewable energy sectors;

• Income levels, average of 19.810 Euro – 54010 Euro/year. 
Comparable to other economic sectors

• Injuries/illness comparable to other economic sectors, about 
4,7% sick leave. Comparable to other sectors

• 100% adherence to ILO

• Conclusion: bioenergy sector is increasingly contributing to the 
employment and income generation for people in the 
Netherlands, but still limited in comparison to other traditional 
economic sectors 



Net job creation in renewable energy
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ECN study in 2010



Key findings: economic indicators

• Bioenergy in the Netherlands contributes to the total primary 
energy supply and diversity in the Netherlands (2.4% in 2010)

• In total, bioenergy adds 0.081% to the national GDP (total 480 
M Euro). The gross value added per MJ has been calculated at 
0.0083 $/MJ

• Total annual savings of convertible foreign currencies are 
positive for most bioenergy systems, but negative for biofuels
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positive for most bioenergy systems, but negative for biofuels

• Bioenergy production costs are all in the same order of 
magnitude 0,01 to 0.07 US Dollar/MJ bioenergy.

• Impact of bio energy on the energy mix and energy security: 
Herfindahlindex with bioenergy 0.37, without 0.39 (0 – 1)

• Major infrastructural disruptions that endanger the energy 
supply in the Netherlands are unlikely. However risks in 
importing countries could have an impact



Savings in foreign currencies
Bio energy system Savings in Million Euro

Municipal waste (renewable
fraction only)

121

Co-firing of biomass electricity
plants
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Wood boilers for heat in - 2
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Wood boilers for heat in 
companies

- 2

Wood stoves in households 14

Other biomass combustion 48

Biogas 80

Bioethanol - 77

Biodiesel - 88



Selected individual outcomes

Energy diversity
Impact of bioenergy on the energy mix and energy security

Conclusion: bioenergy

contributed to energy 

diversity, though to 
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diversity, though to 

limited extent



Approach Taken: Development Excel Template
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One fixed main sheet that 
collects all outcomes of 
indicators



Practicality of assessing the GBEP indicators
Every description about the practicality of measuring an indicator starts with a short summary about 
the indicator, followed by a description of:

ITEMS SUB-ITEMS

Data collection • Availability and measurability of data;

• Intensity for processing data;

• Recommendations for improving data constraints or 

monitoring;

Methodology • Uncertainties and constraints in methodology, other than 
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Methodology • Uncertainties and constraints in methodology, other than 

mentioned in the GBEP (2011) report;

• Solutions or alternatives to solve these uncertainties and 

constraints;

Robustness outcome of 

the indicator

• Low, medium or high

• Based on data availability and methodological constraints 

Practicality and 

usefulness

• Relevance and usefulness for Dutch context

Practicality • An overall conclusions



Lessons learned testing the indicators

• Harmonize data collection and reporting requirements between 
organizations and time-wise (e.g. Progress report to EC every 2 
years, NEA on biofuels yearly, CBS yearly or longer depending on 
information)

• Good baseline inventory on biomass and bioenergy use is key for 
monitoring GBEP indicators (which year as a starting point, 2007)
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monitoring GBEP indicators (which year as a starting point, 2007)

• Recommended to extend monitoring efforts to the biobased
economy in general

• Harmonize efforts on data collection for default values (e.g. on 
water use processing facilities in Europe)

• The scope of the GBEP indicators is the national level of bioenergy
production, processing and consumption

• Activities abroad (import, export) are not included, but important 
to cover the full lifecycle of a bioenergy stream



Questions: ralph.brieskorn@minienm.nl

Twitter: ralphbrieskorn

Full report: Using the GBEP indicators in 
the Netherlands
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http://gave.novem.nl/gave/index.asp?id=2
5&detail=4298


