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Figure 1: Bioeconomy Sustainability Indicator Model Architecture  

 









3.1. Bioeconomy Sustainability - People 

Within the sustainability category People the BSIM covers three core themes: Health, Livelihoods and 
Society.  

Potential influence on Health includes issues such as possible changes in mortality rate and disease 
burden, for example, due to disease attributable to contaminants and air pollution [11]. Also influences 
to occupational risks and safety hazards linked to incidences of injury, illness or fatalities due to 
bioeconomy activities [12]. Influence on food systems, include changes in food commodity production, 
supply, prices, and influences on the productivity and resilience of agriculture [13].  

Bioeconomy sustainability issues related to the Livelihoods theme include potential influences on land 
management, ownership and access [14], working conditions [15], jobs and changes in income [16].  

The Society theme is developed to map the potential influence on wider society including issues of 
diversity and equality, institutions and legal systems, and its influence through partnerships with 
community groups [17], with industry and government organisations [18]. Changes in energy access 
due to bioeconomy projects is a further crucial societal issue that may provide wider sustainability 
influences for both households and industry [19]. 

3.1.1. Health 

3.1.1.1. Health & Wellbeing 

Mortality Rate & 
Disease Burden 

There are many ways how bioeconomy can influence health. For example, 
the transformation of land, including for agriculture, forestry, wetlands, and 
bioenergy can provide both potential benefits gained by providing clean 
energy, and potential risks where there are occurrences of unsustainable 
practices or activities [20].  

o Are there any risks and/ or benefits to health and wellbeing that may 
influence mortality or disease as a consequence of the project? 

Exposure to 
Occupational Health & 

Safety Hazards 

Many activities and processes of the bioeconomy have known hazards that 
need to be managed. For example, health risks associated with industrial 
processes, the use or production of hazardous fuels, chemicals or 
products. Products of the bioeconomy such as low carbon fuels and 
chemicals can also provide cleaner options that may provide broader 
health and safety benefits [21].     

o Are there any risks and/ or benefits to health and wellbeing linked to 
occupational health and safety as a consequence of the project? 

3.1.1.2. Food Systems 

Food Commodity 
Supply 

Biomass cropping land use decisions will influence the food sector where 
land is used for production of feedstocks instead of food. Reducing or 
displacing food production may influence the supply of food commodities 
at both local and regional scales [22]. 

o Are there any risks and/ or benefits for food commodity supply as a 
consequence of the project? 

Food Commodity 
Imports & Exports 

Reducing or displacing food production may also influence the levels of 
food commodities available to export from certain regions, and in turn may 
influence food commodity import activity [22]. 

o Are there any risks and/ or benefits for food commodity imports and 
exports as a consequence of the project? 





3.1.2.2. Decent Work 

Rights 

The bioeconomy provides jobs with broad ranging work specialisms. 
Providing decent working conditions that adheres to high standards is a 
mandatory criterion for the sustainability of any projects. As activities of the 
bioeconomy cross international borders, laws and standards that set 
minimum requirements for working conditions will also change - projects 
within the bioeconomy adhere to these standards and can provide a 
mechanism for raising standards. It is also vital that projects are managed 
in the knowledge that the monitoring and enforcement of working standards 
is not uniform across all regions, so there is always risk to sustainability 
that needs constant attention [26].  

o Is there potential that the project may result in sustainability risks and/ or 
benefits for working rights? 

Child Labour 
Projects are not sustainable where there is any risk of child labour!  

o Is there potential risks of child labour as a consequence of the project? 

Slave Labour 
Projects are not sustainable where there is any risk of slave labour!  

o Is there potential risks of slave labour as a consequence of the project? 

International Labour 
Standards 

Projects that do not adhere to international labour standard are not 
sustainable!  

o Is there potential risks that the projects will not adhere to international 
labour standards? 

3.1.2.3. Jobs & Skills 

Skilled Jobs 

The bioeconomy provides jobs, skills and training covering the full 
spectrum of work activities. A leading benefit of any project will be the jobs 
it creates, and training, skills and experiences it provides. There is also 
potential for risks where livelihoods are lost as consequence of transitions, 
for example traditional bioenergy jobs lost as the energy sector 
modernises. Creation of permanent skilled jobs is a key driver of 
sustainable development [27]. 

o Are there any risks and/ or benefits resulting from the skilled jobs created 
as a consequence of the project? 

Unskilled Jobs 

Many activities of the bioeconomy will be reliant on unskilled labour. 
Providing new jobs and benefits will provide clear benefits, although there 
are also risks for society where there is large imbalance between skilled 
and unskilled workforce [27].  

o Are there any risks and/ or benefits resulting from the unskilled jobs 
created as a consequence of the project? 

Permanent Jobs 

Creation of permanent skilled jobs will be a key driver of sustainable 
development [27]. 

o Are there any risks and/ or benefits resulting from creation of permanent 
jobs as a consequence of the project? 









3.2.1. Economy 

3.2.1.1. Economic Performance 

Gross Domestic 
Product 

The bioeconomy can be a valuable sector within economies and a major 
contributor of revenues. Bioeconomy activities potentially contributing to 
GDP and decisions influencing the bioeconomy may in return be influenced 
by wider economic performances that determine factor such as available 
funds [42].    

o Are there any risks and/ or benefits for GDP that may result as a 
consequence of the project? 

Influence on Wider 
Sectors 

The bioeconomy encompasses many sectors and its activities such as 
bioenergy are intrinsically linked to people, land, industry etc. Bioeconomy 
activities thus have the potential to influence many sectors across 
economies [42].     

o Are there any risks and/ or benefits for wider sectors of the economy as 
a consequence of the project? 

International Trade 

The bioeconomy is intrinsically linked to trade, as products, materials and 
feedstocks are imported and exported to balance demands. This can be 
beneficial where the production of added-value products or feedstocks are 
exported. There may also be risks where reliance is placed on imports to 
balance demands [35].    

o Are there any sustainability risks and/ or benefits from changes in 
international trade as a consequence of the project? 

Financial Capacity to 
Adopt Bioenergy 

Bioenergy projects can require significant capital expenditure to install 
facilities, establish cropping and feedstock mobilisation, develop supply 
chains etc. The financial capacity to provide initial support for such 
activities can be a leading factor determining whether a project can 
proceed and ultimately whether the project is economically sustainable 
[43].       

o Are there financial capacity considerations that provide potential risks 
and/ or benefits for the ongoing economic sustainability of the project? 

3.2.1.2. Economic Stimulation 

Increased Sustainable 
Energy Generation 

Bioeconomy projects such bioenergy activities that provide sustainable 
energy can stimulate widespread benefits. For example, providing secure 
local energy sources may reduce reliance on the grid or imported energy. 
These benefits should be weighed against factors such as the costs of 
establishing and maintaining the bioenergy project [34].   

o Are there any risks and/ or benefits provided by the increased generation 
of sustainable energy as a consequence of the project?  

Economic Support 
Measures 

Economic support measures can be vital for the economic viability of many 
bioeconomy projects. The availability and scale of support needed to 
establish and ensure economic viability needs to be balanced to ensure 
there is long term the economic capacity to maintain the support [34].       

o Are there any risks and/ or benefits provided by the economic support 
measures that are required to sustain the viability of the project? 

 

 















3.2.6. Bioeconomy 

3.2.6.1. Added Value Products 

Bio-Chemicals 

The bioeconomy has the potential to transform all forms of biomass 
materials into value-added products. Resulting in a product portfolio that 
consist of a wide spectrum products to address societal and consumer 
needs. The production of value-added products from materials such as 
wastes can provide wide benefits for the economy, people, environment 
and for climate change. For example, bio-chemical products such as bio-
plastics can be sustainable low carbon alternatives that may replace fossil 
fuel derived chemicals. There are also potential risks such as the costs and 
affordability of such products - bio-chemical processes may currently cost 
more than the long established conventional processes that they are 
aiming to replace [32]. 

o Are there any sustainability risks and/ or benefits from the production 
value-added bio-chemicals as a consequence of the project? 

Bio-Products 

The bioeconomy can also produce a wide range of non-chemical products 
that can provide alternative options for industry and consumers. For 
example, bio-based insulation produced from resources such as wool can 
provide alternative options for the construction sector [32]. 

o Are there any sustainability risks and/ or benefits from the production of 
value-added bio-products as a consequence of the project? 

3.2.6.2. Bioeconomy Complementing Wider Sectors 

Agriculture & Forestry 

The bioeconomy is intrinsically linked to broad economic sectors that may 
both provide and compete for resources. For example, the agriculture and 
forestry sectors are key sources of biomass. Where biomass is sourced 
sustainably this can provide many benefits for these sectors such as the 
diversification of revenue streams. Unsustainable practices such as over 
extraction of agricultural residues may also provide risks of the log terms 
sustainability of the sector [57]. 

o Are there any risks and/ or benefits for the agriculture and/ or forestry 
sector as a consequence of the project? 

Chemical 

The bioeconomy may provide many opportunities for the chemical sector, 
for example by providing low carbon feedstocks for bio-chemical 
production. There may also be risks for and generated by the chemical 
sector where there is increased competition for feedstocks [57]. 

o Are there any risks and/ or benefits for the chemical sector as a 
consequence of the project? 

Waste 

The waste sector may also represent a key source of feedstock material 
for the bioeconomy. For example, bioenergy potentially providing an 
opportunity for generating energy from wastes that may otherwise be 
diverted to landfill. There are also many risks associated with the 
processing and management of certain waste streams that need to be 
managed [57]. 

o Are there any risks and/ or benefits for the waste sector as a 
consequence of the project? 





Use of Contaminated 
Lands 

Bioeconomy projects that utilise contaminated lands can provide risks and 
benefits for sustainability. The practice of producing biomass crops on 
contaminated lands may require specialist equipment and practices to 
manage and minimise risk, in addition specialist technologies and 
procedures may be required to facilitate the onward use of the crops. There 
is also potential sustainability benefits - contaminated lands are not suitable 
for food production, production of feedstocks provides an option to use and 
gain value from otherwise unusable lands, in addition to potentially 
providing a mechanism to remediation [60].    

o Are there any sustainability risks and/ or benefits through the use of 
contaminated lands as a consequence of the project?  

Potential for 
Phytoremediation 

Activities to decontaminate lands are typically expensive. 
Phytoremediation where production of biomass crops is used as a 
mechanism to remove contaminants from soils may provide a much more 
affordable option where over time lands are decontaminated. Where a 
biomass cropping strategy provides a phytoremediation mechanism there 
will be long term sustainability benefits gained, such as increasing the 
value of lands and removing the risk to people, flora and fauna. There are 
also sustainability risks associated with working on contaminated lands and 
the handing, processing and onward use of the produced crops [60]. 

o Are there any sustainability risks and/ or benefits through the 
phytoremediation of lands achieved as a consequence of the project? 

 

3.3. Bioeconomy Sustainability - Natural Systems 

The Natural Systems sustainability category covers three broad themes: Land, Air and Water. 
Bioeconomy projects may have potential influences on the Land, such to the health and productivity of 
soils [61], to ecosystems and biodiversity [62,63] and they may also change land uses and 
classifications [64]. Potential influences on the Air include changes in pollutants [65] and particulate 
emissions [66]; and influences to Water include changes in heavy metal pollutants [67,68] use of 
fertilisers and pesticides [69], use of water resource that may have impact on water availability [70], 
flooding [71] and water stresses [72].  

3.3.1. Land 

3.3.1.1. Soil  

Impact on Soil Organic 
Carbon 

Biomass cropping and production and the extent that biomass materials 
are harvested from/ returned to the soil will influence soil organic carbon 
(SOC) [73]. 

o Are there any risks and/ or benefits to SOC as a consequence of the 
project? 

Soil Fertility 

Biomass cropping can contribute to the restoration of soil health and 
fertility, but may also impact fertility where unsustainable harvesting and 
removal of biomass occurs [74].    

o Are there any risks and/ or benefits to soil fertility as a consequence of 
the project? 

Soil Erosion 

A relationship exists between crop residue coverage and soil erosion, the 
feedstock collection strategy and choices of biomass cropping approaches 
may have direct influence of soil erosion and health [75].  

o Are there any risks and/ or benefits to for soil erosion as a consequence 
of the project? 



Accumulation of 
Mineral Salts 

Choices of biomass cropping and the production strategy can influence soil 
characteristics such as through the accumulation of mineral salts through 
activities such as use of additives [76].  

o Are there any risks and/ or benefits resulting from the accumulation of 
mineral salts in soils as a consequence of the project? 

Drainage Impacts 

Choices of biomass cropping and the production strategy can influence soil 
properties that may influence water management and drainage 
performances [77].  

o Are there any risks and/ or benefits for drainage resulting from changing 
soil properties as a consequence of the project? 

Soil Compaction 

Choices of biomass cropping and the production strategy can influence soil 
characteristics such as through compacting that will have many onward 
impacts for soil health, productivity and drainage performance [78].  

o Are there any risks and/ or benefits resulting from soil compaction as a 
consequence of the project? 

Soil Influence on 
Productivity Yields 

Biomass cropping choices and the production strategy can have broad and 
varying influences on the productivity of soils [73]. 

o Are there any risks and/ or benefits to soil productivity yields as a 
consequence of the project? 

3.3.1.2. Ecosystems 

Biodiversity 

The use of land to produce feedstocks for bioeconomy projects has the 
potential to directly impact ecosystems and biodiversity. Where land use 
change takes place there may be risk for biodiversity. Land use and 
biomass cropping strategies also have the potential to enhance biodiversity 
in scenarios where new habits are created [79]. 

o Are there any risks and/ or benefits to ecosystem biodiversity as a 
consequence of the project? 

Areas of Conservation 
& High Biodiversity 

Projects are not sustainable where there is risk that feedstock production 
may potentially take place on lands designated areas of conservation and/ 
or with high biodiversity. Measures should be implemented to prevent 
biomass cropping or residue collection from such lands. Bioeconomy 
projects may also provide a benefit for lands with high biodiversity where 
they provide infrastructure, revenues or increased awareness to aid the 
protection of such lands [79].  

o Are there any risks and/ or benefits to areas of conservation or high 
biodiversity as a consequence of the project? 

Land Degradation 

Land use decisions and biomass cropping strategies may have direct 
influence on characteristics and properties of the land. There may be risk 
of degrading lands where land use change takes place, where unsuitable 
crop choices are implemented or where there are incorrect or excessive 
use of heavy equipment and/ or chemicals. Application of sustainable 
biomass cropping approaches may also potentially enhance degraded 
lands, for example through rebuilding habitats or soil organic carbon [64].  

o Are there any risks and/ or benefits for land degradation that may result 
as a consequence of the project? 



Desertification 

Desertification is an extreme example of land degradation that may be 
accelerated through poor land use and biomass cropping choices. Planting 
more crops to improve soil properties is the primary strategy for preventing/ 
reducing desertification, potentially achieved through sustainable biomass 
cropping projects [64]. 

o Are there any risks and/ or benefits for the desertification of lands as a 
consequence of the project? 

3.3.2. Air 

3.3.2.1. PM Pollutants 

PM10s 

Activities of the bioeconomy such as bioenergy may have potential impacts 
on air quality. Combustion of biomass materials will generate pollutants 
such as particulate matter that if not managed appropriately may pose risk 
for air quality. Modern bioenergy technologies can be designed with strict 
specifications that limit release of pollutants to the atmosphere, and where 
deployed to replace conventional fossil fuel or traditional bioenergy 
systems can improve air quality. PM10s are a risk to health as these 
materials can deposit on the surfaces of airways if inhaled. [80]. 

o Are there any risks and/ or benefits to air quality through the generation 
or prevention of PM10 pollution as a consequence of the project? 

PM2.5s 

PM2.5s are a risk to health as these small materials can deposit deep 
within lungs [80]. 

o Are there any risks and/ or benefits to air quality through the generation 
or prevention of PM2.5 pollution as a consequence of the project? 

3.3.2.2. Oxide Pollutants 

Sulphur Oxides 

Sulphur oxides such as sulphur dioxide are corrosive, acidic gases that are 
predominantly produced from the combustion of material such as coal. 
Replacing conventional energy technologies with modern bioenergy may 
provide an opportunity to reduce air pollution from sulphur oxides [81]. 

o Are there any risks and/ or benefits to air quality through the generation 
or prevention of sulphur oxides as a consequence of the project? 

Nitrogen Oxides 

Nitrogen oxides such as nitrogen dioxide are poisonous, highly reactive 
gases that form when fuels are combusted at high temperatures [81]. 

o Are there any risks and/ or benefits to air quality through the generation 
or prevention of nitrogen oxides as a consequence of the project? 

Carbon Monoxide 

Carbon monoxide is a toxic air pollutant produced through the incomplete 
combustion of carbon based fuels [81]. 

o Are there any risks and/ or benefits to air quality through the generation 
or prevention of carbon monoxide as a consequence of the project? 

 

 

 

 

 

 















3.4.3. Energy System 

3.4.3.1. Replaced Fuels 

Substitution of Fossil 
Fuels 

Where a projects generates energy or fuels that lead to the substitution of 
fossil fuel energy there will likely be broad sustainability benefits given 
there is a net reduction in life cycle GHG emissions [19].    

o Will the project lead to the substitution of fossil fuel energy providing 
sustainability benefits and/ or risks? 

Substitution of 
Traditional Bioenergy 

Where a projects generates energy or fuels that lead to the substitution of 
traditional bioenergy there will likely be broad sustainability benefits given 
there is a net reduction in life cycle GHG emissions [19].    

o Will the project lead to the substitution of traditional bioenergy providing 
sustainability benefits and/ or risks? 

 

  













 
Figure 4: BSIM Control Panel

1 7 5 6 3 4 2 





 

Figure 5: BSIM Sustainability Dashboard 
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Figure 6: BSIM Sustainability Maps
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Figure 7: BSIM SDG Maps
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Figure 8: BSIM Weighting Control Panel
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Weightings for Development Sustainability Indicators  

   Overall Weight Sustainability Benefit Weighting Sustainability Risk Weighting 

Themes Indicators Issues Balance 
Range Sustainability Weightings Index Sustainability Weightings Index 

Benefit Impact Issue Indicator Theme Category Issue Indicator Theme Category 

Economy 

Economic 
Performance 

Gross Domestic Product 0.88 3.49 2.61 0.93 

0.83 
0.95 

0.83 

0.70 

0.79 
0.73 

0.81 

Influence on Wider Sectors 0.88 3.49 2.61 0.93 0.70 
International Trade 0.88 3.49 2.61 0.93 0.70 
Financial Capacity to Adopt Bioenergy -2.00 2.00 4.00 0.53 1.07 

Economic 
Stimulation 

Increased Sustainable Energy Generation 2.00 4.00 2.00 1.07 
1.07 

0.53 
0.67 

Economic Support Mechanisms  1.00 4.00 3.00 1.07 0.80 

Infrastructure 
Infrastructure 
Requirements 

Existing Infrastructure - Availability   0.72 3.50 2.78 0.93 
0.93 0.93 

0.74 
0.74 0.74 Existing Infrastructure - Capacity 0.72 3.50 2.78 0.93 0.74 

New Infrastructure Capacity 0.72 3.50 2.78 0.93 0.74 

Feedstock 
Production/ 
Mobilisation/ 
Distribution 

Production 
Processes 

Chemical Agri-Chemicals (fertiliser + pesticide) 0.00 4.00 4.00 1.07 

0.73 

0.80 

1.07 

0.93 

0.94 

Use of Genetically Modified Materials 1.00 4.00 3.00 1.07 0.80 
Feedstock Production Strategy -2.00 1.50 3.50 0.40 0.93 
Land Use Productivity -2.00 1.50 3.50 0.40 0.93 

Mobilisation 
Resource Mobilisation 0.00 4.00 4.00 1.07 

0.87 
1.07 

0.96 
Competition for Resources -0.63 2.56 3.18 0.68 0.85 

Distribution 
Spatial Distribution of Resources -1.00 3.00 4.00 0.80 

0.80 
1.07 

0.93 
Resource Transportation 0.00 3.00 3.00 0.80 0.80 

Technology 

Innovation 
TRL Development -0.69 2.92 3.62 0.78 

0.92 

0.65 

0.96 
0.75 

0.86 

Intellectual Property 2.00 4.00 2.00 1.07 0.53 

Efficiencies 
Processing Efficiencies -2.00 1.50 3.50 0.40 

0.40 
0.93 

0.93 
Supply Chain Efficiencies -2.00 1.50 3.50 0.40 0.93 

Techno-
Economics 

CAPEX - Direct Fixed Capital Cost -1.15 2.40 3.55 0.64 

0.63 

0.95 

0.90 

CAPEX - Indirect Fixed Capital Cost -1.15 2.40 3.55 0.64 0.95 
OPEX - Fixed Operational Costs -0.92 2.23 3.15 0.59 0.84 
OPEX - Variable Operational Costs -0.92 2.23 3.15 0.59 0.84 
Biomass Feedstock Costs 0.11 2.91 2.80 0.78 0.75 
Reliance on Economic Support Measures -2.00 2.00 4.00 0.53 1.07 

Energy 
Sector 

Bioenergy 

Infrastructure Alignment 0.72 3.50 2.78 0.93 

0.93 

0.65 

0.74 

0.87 

0.86 

Bio-Product Flexibility (energy) 0.61 3.43 2.81 0.91 0.75 
Bio-Product Flexibility (non-energy) 0.61 3.43 2.81 0.91 0.75 
Bioenergy Vector Distribution -1.00 3.00 4.00 0.80 1.07 
Bioenergy Vector Affordability 0.00 4.00 4.00 1.07 1.07 

Energy System 
Performances 

Input Energy Requirements -0.44 2.09 2.53 0.56 
0.56 

0.67 
0.67 Influences on Energy System Resilience -0.44 2.09 2.53 0.56 0.67 

Accessibility to Wider Input Energy  -0.44 2.09 2.53 0.56 0.67 

Bioeconomy 

Added Value 
Products 

Bio-Chemicals 1.19 3.64 2.44 0.97 
0.97 

0.92 

0.65 
0.65 

0.76 

Bio-Products 1.19 3.64 2.44 0.97 0.65 

Bioenergy 
Complementing 
Wider Sectors 

Agriculture -0.02 3.26 3.27 0.87 

0.87 

0.87 

0.87 
Chemical  -0.02 3.26 3.27 0.87 0.87 
Waste  -0.02 3.26 3.27 0.87 0.87 
Construction  -0.02 3.26 3.27 0.87 0.87 



Transport  -0.02 3.26 3.27 0.87 0.87 
Services -0.02 3.26 3.27 0.87 0.87 
Manufacturing  -0.02 3.26 3.27 0.87 0.87 

Land 
Utilisation 

Land 
Characteristics 

Topography - Influencing Access 0.39 3.42 3.03 0.91 

0.91 0.91 

0.81 

0.81 0.81 
Location - Influencing Distribution & Connectivity 0.39 3.42 3.03 0.91 0.81 
Use of Contaminated Lands 0.39 3.42 3.03 0.91 0.81 
Potential for Phytoremediation 0.39 3.42 3.03 0.91 0.81 

Weightings for Natural System Sustainability Indicators  

   Overall Weight Sustainability Benefit Weighting Sustainability Risk Weighting 

Themes Indicators Issues Balance 
Range Sustainability Weightings Index Sustainability Weightings Index 

Benefit Impact Issue Indicator Theme Category Issue Indicator Theme Category 

Land 

Soil 

Impact on Soil Organic Carbon 0.63 3.00 2.38 0.80 

0.80 

0.70 

0.65 

0.63 

0.54 

0.56 

0.57 

Soil Fertility 1.13 3.06 1.94 0.82 0.52 
Soil Erosion -0.38 2.38 2.75 0.63 0.73 
Accumulation of Mineral Salts 0.61 2.75 2.14 0.73 0.57 
Drainage Impacts 1.75 3.00 1.25 0.80 0.33 
Soil Compaction 0.92 3.25 2.33 0.87 0.62 
Soli Influence on Productivity Yields 2.00 3.50 1.50 0.93 0.40 

Ecosystems 

Biodiversity 1.13 3.06 1.94 0.82 

0.60 

0.52 

0.58 
Areas of Conservation & High Biodiversity  -1.00 2.00 3.00 0.53 0.80 
Land Degradation 1.00 2.25 1.25 0.60 0.33 
Desertification -0.75 1.75 2.50 0.47 0.67 

Air 

PM Pollutants 
PM10s -1.00 2.00 3.00 0.53 

0.53 

0.53 

0.80 
0.80 

0.60 

PM2.5s -1.00 2.00 3.00 0.53 0.80 

Oxide Pollutants 
Sulphur Oxides 1.00 2.25 1.25 0.60 

0.60 
0.33 

0.33 Nitrogen Oxides 1.00 2.25 1.25 0.60 0.33 
Carbon Monoxide 1.00 2.25 1.25 0.60 0.33 

Heavy Metal 
Cadmium -0.75 1.75 2.50 0.47 

0.47 
0.67 

0.67 Lead -0.75 1.75 2.50 0.47 0.67 
Mercury -0.75 1.75 2.50 0.47 0.67 

Water 

Water Use & 
Efficiency 

Water Withdrawn  -0.38 2.38 2.75 0.63 

0.63 

0.72 

0.73 

0.73 

0.55 

Water Consumed -0.38 2.38 2.75 0.63 0.73 
Non-renewable Water Resources -0.38 2.38 2.75 0.63 0.73 
Renewable Water Resources -0.38 2.38 2.75 0.63 0.73 

Water Quality 

Fertilizer & Pesticide Loadings 0.61 2.75 2.14 0.73 

0.73 

0.57 

0.57 
Pollution from Feedstock Production 0.61 2.75 2.14 0.73 0.57 
Pollution from Feedstock Processing  0.61 2.75 2.14 0.73 0.57 
Pollution from Feedstock Conversion 0.61 2.75 2.14 0.73 0.57 

Water Systems 
Flooding 1.75 3.00 1.25 0.80 

0.80 
0.33 

0.33 
Local Water Stresses 1.75 3.00 1.25 0.80 0.33 

 

  



Weightings for Climate Change Sustainability Indicators  

   Overall Weight Sustainability Benefit Weighting Sustainability Risk Weighting 

Themes Indicators Issues Balance 
Range Sustainability Weightings Index Sustainability Weightings Index 

Benefit Impact Issue Indicator Theme Category Issue Indicator Theme Category 

Governance 

Climate Action 
Targets, Legislation & Regulations -0.08 4.25 4.33 1.13 

0.88 

0.92 

1.03 

1.16 
1.01 

0.72 

0.73 

Awareness -0.92 2.33 3.25 0.62 0.87 

Standards 
Fuel Standards 2.25 3.50 1.25 0.93 

0.96 
0.33 

0.43 Technical Standards 1.75 4.00 2.25 1.07 0.60 
Supply Chain of Custody Processes 1.92 3.25 1.33 0.87 0.36 

Carbon & 
Emissions 

Whole Life Cycle 
Emissions 

Energy Conversion 1.00 3.50 2.50 0.93 

0.73 

0.93 

0.67 

0.77 

1.06 

Feedstock Sources 0.25 4.75 4.50 1.27 1.20 
Transport -0.50 1.00 1.50 0.27 0.40 
Processing & Pre-treatment -1.33 1.67 3.00 0.44 0.80 

Land & Carbon 
Stocks 

Direct Land Use Change -0.75 3.75 4.50 1.00 
1.00 

1.20 
1.22 Indirect Land Use Change -0.75 3.50 4.25 0.93 1.13 

Changes in Carbon Stocks -1.00 4.00 5.00 1.07 1.33 
Counterfactual 
Considerations 

Land Use Counterfactuals -1.00 4.00 5.00 1.07 
1.07 

1.33 
1.20 

Resource Use Counterfactuals 0.00 4.00 4.00 1.07 1.07 
Energy 
System Replaced Fuels 

Substitution of Fossil Fuels 2.75 4.50 1.75 1.20 
1.23 1.23 

0.47 
0.40 0.40 

Substitution of Traditional Bioenergy 3.50 4.75 1.25 1.27 0.33 
 

 

 

 

 

  





SDG 2 

End hunger, 
achieve food 
security and 

improved 
nutrition and 

promote 
sustainable 
agriculture 

2.1 
By 2030, end hunger and ensure access by all people, in particular the poor and 
people in vulnerable situations, including infants, to safe, nutritious and sufficient 
food all year round  

2.1.1 Prevalence of undernourishment  

2.1.2 
Prevalence of moderate or severe food insecurity in the population, based on the 
Food Insecurity Experience Scale (FIES) 

2.2 

By 2030, end all forms of malnutrition, including achieving, by 2025, the 
internationally agreed targets on stunting and wasting in children under 5 years 
of age, and address the nutritional needs of adolescent girls, pregnant and 
lactating women and older persons  

2.2.1  
Prevalence of stunting (height for age <-2 standard deviation from the median of 
the World Health Organization (WHO) Child Growth Standards) among children 
under 5 years of age  

2.2.2  
Prevalence of malnutrition (weight for height >+2 or <-2 standard deviation from 
the median of the WHO Child Growth Standards) among children under 5 years of 
age, by type (wasting and overweight) 

2.2.3  Prevalence of anaemia in women aged 15 to 49 years, by pregnancy status 
(percentage)  

2.3 

By 2030, double the agricultural productivity and incomes of small-scale food 
producers, in particular women, indigenous peoples, family farmers, pastoralists 
and fishers, including through secure and equal access to land, other productive 
resources and inputs, knowledge, financial services, markets and opportunities 
for value addition and non-farm employment  

2.3.1 Volume of production per labour unit by classes of farming/pastoral/forestry 
enterprise size  

2.3.2  Average income of small-scale food producers, by sex and indigenous status  

2.4 

By 2030, ensure sustainable food production systems and implement resilient 
agricultural practices that increase productivity and production, that help maintain 
ecosystems, that strengthen capacity for adaptation to climate change, extreme 
weather, drought, flooding and other disasters and that progressively improve 
land and soil quality  

2.4.1  Proportion of agricultural area under productive and sustainable agriculture 

2.5 

By 2020, maintain the genetic diversity of seeds, cultivated plants and farmed 
and domesticated animals and their related wild species, including through 
soundly managed and diversified seed and plant banks at the national, regional 
and international levels, and promote access to and fair and equitable sharing of 
benefits arising from the utilization of genetic resources and associated 
traditional knowledge, as internationally agreed 

2.5.1  
Number of plant and animal genetic resources for food and agriculture secured in 
either medium- or long-term conservation facilities  

2.5.2  Proportion of local breeds classified as being at risk of extinction 

2.a 

Increase investment, including through enhanced international cooperation, in 
rural infrastructure, agricultural research and extension services, technology 
development and plant and livestock gene banks in order to enhance agricultural 
productive capacity in developing countries, in particular least developed 
countries  

2.a.1  The agriculture orientation index for government expenditures 

2.a.2  
Total official flows (official development assistance plus other official flows) to the 
agriculture sector 

2.b  

Correct and prevent trade restrictions and distortions in world agricultural 
markets, including through the parallel elimination of all forms of agricultural 
export subsidies and all export measures with equivalent effect, in accordance 
with the mandate of the Doha Development Round  

2.b.1  Agricultural export subsidies 

2.c  
Adopt measures to ensure the proper functioning of food commodity markets 
and their derivatives and facilitate timely access to market information, including 
on food reserves, in order to help limit extreme food price volatility  

2.c.1  Indicator of food price anomalies  

 

  







SDG 6 

Ensure 
availability and 

sustainable 
management 
of water and 
sanitation for 

all 

6.1 By 2030, achieve universal and equitable access to safe and affordable drinking 
water for all 6.1.1  Proportion of population using safely managed drinking water services  

6.2 
By 2030, achieve access to adequate and equitable sanitation and hygiene for 
all and end open defecation, paying special attention to the needs of women and 
girls and those in vulnerable situations 

6.2.1  Proportion of population using (a) safely managed sanitation services and (b) a 
hand-washing facility with soap and water  

6.3 

By 2030, improve water quality by reducing pollution, eliminating dumping and 
minimizing release of hazardous chemicals and materials, halving the proportion 
of untreated wastewater and substantially increasing recycling and safe reuse 
globally  

6.3.1  Proportion of domestic and industrial wastewater flows safely treated  

6.3.2 Proportion of bodies of water with good ambient water quality 

6.4 

By 2030, substantially increase water-use efficiency across all sectors and 
ensure sustainable withdrawals and supply of freshwater to address water 
scarcity and substantially reduce the number of people suffering from water 
scarcity  

6.4.1  Change in water-use efficiency over time  

6.4.2  Level of water stress: freshwater withdrawal as a proportion of available freshwater 
resources  

6.5 By 2030, implement integrated water resources management at all levels, 
including through transboundary cooperation as appropriate  

6.5.1 Degree of integrated water resources management  

6.5.2  
Proportion of transboundary basin area with an operational arrangement for water 
cooperation 

6.6 By 2020, protect and restore water-related ecosystems, including mountains, 
forests, wetlands, rivers, aquifers and lakes 

6.6.1  Change in the extent of water-related ecosystems over time  

6.a 

By 2030, expand international cooperation and capacity-building support to 
developing countries in water- and sanitation-related activities and programmes, 
including water harvesting, desalination, water efficiency, wastewater treatment, 
recycling and reuse technologies 

6.a.1  Amount of water- and sanitation-related official development assistance that is part 
of a government-coordinated spending plan 

6.b  Support and strengthen the participation of local communities in improving water 
and sanitation management 6.b.1  

Proportion of local administrative units with established and operational policies 
and procedures for participation of local communities in water and sanitation 
management 

 

  



 

SDG 7 

Ensure access 
to affordable, 

reliable, 
sustainable 
and modern 
energy for all 

7.1 
7.1 By 2030, ensure universal access to affordable, reliable and modern energy 
services  

7.1.1  Proportion of population with access to electricity 

7.1.2  Proportion of population with primary reliance on clean fuels and technology 

7.2 
7.2 By 2030, increase substantially the share of renewable energy in the global 
energy mix 7.2.1 Renewable energy share in the total final energy consumption  

7.3 7.3 By 2030, double the global rate of improvement in energy efficiency  7.3.1  Energy intensity measured in terms of primary energy and GDP 

7.a 

7.a By 2030, enhance international cooperation to facilitate access to clean 
energy research and technology, including renewable energy, energy efficiency 
and advanced and cleaner fossil-fuel technology, and promote investment in 
energy infrastructure and clean energy technology  

7.a.1  
International financial flows to developing countries in support of clean energy 
research and development and renewable energy production, including in hybrid 
systems 

7.b  

7.b By 2030, expand infrastructure and upgrade technology for supplying 
modern and sustainable energy services for all in developing countries, in 
particular least developed countries, small island developing States and 
landlocked developing countries, in accordance with their respective 
programmes of support 

7.b.1  
Installed renewable energy-generating capacity in developing countries (in watts 
per capita)  

 

  





SDG 9 

Build resilient 
infrastructure, 

promote 
inclusive and 
sustainable 

industrialization 
and foster 
innovation 

9.1 
Develop quality, reliable, sustainable and resilient infrastructure, including 
regional and transborder infrastructure, to support economic development and 
human well-being, with a focus on affordable and equitable access for all  

9.1.1 Proportion of the rural population who live within 2 km of an all-season road  

9.1.2 Passenger and freight volumes, by mode of transport  

9.2 
Promote inclusive and sustainable industrialization and, by 2030, significantly 
raise industry's share of employment and gross domestic product, in line with 
national circumstances, and double its share in least developed countries  

9.2.1  Manufacturing value added as a proportion of GDP and per capita  

9.2.2  Manufacturing employment as a proportion of total employment  

9.3 
Increase the access of small-scale industrial and other enterprises, in particular 
in developing countries, to financial services, including affordable credit, and 
their integration into value chains and markets  

9.3.1 Proportion of small-scale industries in total industry value added  

9.3.2  Proportion of small-scale industries with a loan or line of credit  

9.4 

By 2030, upgrade infrastructure and retrofit industries to make them sustainable, 
with increased resource-use efficiency and greater adoption of clean and 
environmentally sound technologies and industrial processes, with all countries 
taking action in accordance with their respective capabilities  

9.4.1  CO2 emission per unit of value added 

9.5 

Enhance scientific research, upgrade the technological capabilities of industrial 
sectors in all countries, in particular developing countries, including, by 2030, 
encouraging innovation and substantially increasing the number of research and 
development workers per 1 million people and public and private research and 
development spending  

9.5.1 Research and development expenditure as a proportion of GDP 

9.5.2  Researchers (in full-time equivalent) per million inhabitants  

9.a  

Facilitate sustainable and resilient infrastructure development in developing 
countries through enhanced financial, technological and technical support to 
African countries, least developed countries, landlocked developing countries 
and small island developing States  

9.a.1  
Total official international support (official development assistance plus other 
official flows) to infrastructure  

9.b  
Support domestic technology development, research and innovation in 
developing countries, including by ensuring a conducive policy environment for, 
inter alia, industrial diversification and value addition to commodities  

9.b.1  Proportion of medium and high-tech industry value added in total value added  

9.c  
Significantly increase access to information and communications technology and 
strive to provide universal and affordable access to the Internet in least 
developed countries by 2020  

9.c.1  Proportion of population covered by a mobile network, by technology  

 

  



SDG 10 

Reduce 
inequality 
within and 

among 
countries 

10.1 By 2030, progressively achieve and sustain income growth of the bottom 40 per 
cent of the population at a rate higher than the national average  10.1.1 Growth rates of household expenditure or income per capita among the bottom 40 

per cent of the population and the total population  

10.2 
By 2030, empower and promote the social, economic and political inclusion of 
all, irrespective of age, sex, disability, race, ethnicity, origin, religion or economic 
or other status  

10.2.1  Proportion of people living below 50 per cent of median income, by sex, age and 
persons with disabilities  

10.3 
Ensure equal opportunity and reduce inequalities of outcome, including by 
eliminating discriminatory laws, policies and practices and promoting appropriate 
legislation, policies and action in this regard 

10.3.1  
Proportion of population reporting having personally felt discriminated against or 
harassed in the previous 12 months on the basis of a ground of discrimination 
prohibited under international human rights law  

10.4 
Adopt policies, especially fiscal, wage and social protection policies, and 
progressively achieve greater equality  

10.4.1 Labour share of GDP  

10.4.2 Redistributive impact of fiscal policy 

10.6 
Ensure enhanced representation and voice for developing countries in decision-
making in global international economic and financial institutions in order to 
deliver more effective, credible, accountable and legitimate institutions  

10.6.1  Proportion of members and voting rights of developing countries in international 
organizations  

10.7 
Facilitate orderly, safe, regular and responsible migration and mobility of people, 
including through the implementation of planned and well-managed migration 
policies  

10.7.1 Recruitment cost borne by employee as a proportion of monthly income earned in 
country of destination  

10.7.2 Number of countries with migration policies that facilitate orderly, safe, regular and 
responsible migration and mobility of people  

10.7.3 Number of people who died or disappeared in the process of migration towards an 
international destination 

10.7.4 Proportion of the population who are refugees, by country of origin  

10.a  
Implement the principle of special and differential treatment for developing 
countries, in particular least developed countries, in accordance with World 
Trade Organization agreements 

10.a.1  Proportion of tariff lines applied to imports from least developed countries and 
developing countries with zero-tariff 

10.b  

Encourage official development assistance and financial flows, including foreign 
direct investment, to States where the need is greatest, in particular least 
developed countries, African countries, small island developing States and 
landlocked developing countries, in accordance with their national plans and 
programmes 

10.b.1  
Total resource flows for development, by recipient and donor countries and type of 
flow (e.g. official development assistance, foreign direct investment and other 
flows) 

10.c  By 2030, reduce to less than 3 per cent the transaction costs of migrant 
remittances and eliminate remittance corridors with costs higher than 5 per cent 

10.c.1  Remittance costs as a proportion of the amount remitted 

 

  





SDG 12 

Ensure 
sustainable 

consumption 
and production 

patterns 

12.1 

Implement the 10-Year Framework of Programmes on Sustainable Consumption 
and Production Patterns, all countries taking action, with developed countries 
taking the lead, taking into account the development and capabilities of 
developing countries  

12.1.1  
Number of countries developing, adopting or implementing policy instruments 
aimed at supporting the shift to sustainable consumption and production  

12.2 
By 2030, achieve the sustainable management and efficient use of natural 
resources  

12.2.1 Material footprint, material footprint per capita, and material footprint per GDP 

12.2.2  Domestic material consumption, domestic material consumption per capita, and 
domestic material consumption per GDP  

12.3 
By 2030, halve per capita global food waste at the retail and consumer levels 
and reduce food losses along production and supply chains, including post-
harvest losses 

12.3.1  (a) Food loss index and (b) food waste index  

12.4 

By 2020, achieve the environmentally sound management of chemicals and all 
wastes throughout their life cycle, in accordance with agreed international 
frameworks, and significantly reduce their release to air, water and soil in order 
to minimize their adverse impacts on human health and the environment 

12.4.1 
Number of parties to international multilateral environmental agreements on 
hazardous waste, and other chemicals that meet their commitments and 
obligations in transmitting information as required by each relevant agreement  

12.4.2 (a) Hazardous waste generated per capita; and (b) proportion of hazardous waste 
treated, by type of treatment  

12.5 
By 2030, substantially reduce waste generation through prevention, reduction, 
recycling and reuse  12.5.1  National recycling rate, tons of material recycled  

12.6 
Encourage companies, especially large and transnational companies, to adopt 
sustainable practices and to integrate sustainability information into their 
reporting cycle  

12.6.1  Number of companies publishing sustainability reports  

12.7 Promote public procurement practices that are sustainable, in accordance with 
national policies and priorities  

12.7.1  Degree of sustainable public procurement policies and action plan implementation  

12.8 By 2030, ensure that people everywhere have the relevant information and 
awareness for sustainable development and lifestyles in harmony with nature 12.8.1  

Extent to which (i) global citizenship education and (ii) education for sustainable 
development are mainstreamed in (a) national education policies; (b) curricula; (c) 
teacher education; and (d) student assessment  

12.a  
Support developing countries to strengthen their scientific and technological 
capacity to move towards more sustainable patterns of consumption and 
production  

12.a.1 nstalled renewable energy-generating capacity in developing countries (in watts 
per capita)  

12.b  Develop and implement tools to monitor sustainable development impacts for 
sustainable tourism that creates jobs and promotes local culture and products  12.b.1 Implementation of standard accounting tools to monitor the economic and 

environmental aspects of tourism sustainability 

12.c  

Rationalize inefficient fossil fuel subsidies that encourage wasteful consumption 
by removing market distortions, in accordance with national circumstances, 
including by restructuring taxation and phasing out those harmful subsidies, 
where they exist, to reflect their environmental impacts, taking fully into account 
the specific needs and conditions of developing countries and minimizing the 
possible adverse impacts on their development in a manner that protects the 
poor and the affected communities  

12.c.1 Amount of fossil-fuel subsidies per unit of GDP (production and consumption) 
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Desertification                           

Air 

PM Pollutants 
PM10s                           
PM2.5s                           

Oxide 
Pollutants 

Sulphur Oxides                           
Nitrogen Oxides                           
Carbon Monoxide                           

Heavy Metal  
Cadmium                           
Lead                           
Mercury                           

Water 

Water Use & 
Efficiency 

Water Withdrawn                            
Water Consumed                           
Non-renewable Water Resources                           
Renewable Water Resources                           

Water Quality 

Fertilizer & Pesticide Loadings                           
Pollution from Feedstock Production                           
Pollution from Feedstock Processing                            
Pollution from Feedstock Conversion                           

Water Systems 
Flooding                           
Local Water Stresses                           

Climate Change Governance 
Climate Action 

Targets, Legislation & Regulations                           
Awareness                           

Standards Fuel Standards                           



Technical Standards                           
Supply Chain of Custody Processes                           

Carbon & 
Emissions 

Whole Life 
Cycle 

Emissions 

Energy Conversion                           
Feedstock Sources                           
Transport                           
Processing & Pre-treatment                           

Land & Carbon 
Stocks 

Direct Land Use Change                           
Indirect Land Use Change                           
Changes in Carbon Stocks                           

Counterfactual 
Considerations 

Land Use Counterfactuals                           
Resource Use Counterfactuals                           

Energy 
System Replaced Fuels 

Substitution of Fossil Fuels                           
Substitution of Traditional Bioenergy                           

 

 

  







Technical Standards                               
Supply Chain of Custody Processes                               

Carbon & 
Emissions 

Whole Life 
Cycle 

Emissions 

Energy Conversion                               
Feedstock Sources                               
Transport                               
Processing & Pre-treatment                               

Land & Carbon 
Stocks 

Direct Land Use Change                               
Indirect Land Use Change                               
Changes in Carbon Stocks                               

Counterfactual 
Considerations 

Land Use Counterfactuals                               
Resource Use Counterfactuals                               

Energy 
System Replaced Fuels 

Substitution of Fossil Fuels                               
Substitution of Traditional Bioenergy                               

 

 

  















BSIM Links to SDG 14  

Categories Themes Indicators Issues 

SDG 14  

14
.1

.1
  

14
.2

.1
  

14
.3

.1
  

14
.4

.1
  

14
.5

.1
  

14
.6

.1
  

14
.7

.1
  

14
.a

.1
  

14
.b

.1
  

14
.c

.1
  

People 

Health 

Health & 
Wellbeing 

Mortality Rate & Disease Burden                     
Exposure to Occupational Health & Safety Hazards                     

Food Systems 

Food Commodity Supply                     
Food Commodity Imports & Exports                      
Climate Change Resilience                      
Changes in Costs of Agricultural Products                     
Food Prices                     
Food Security                     

Livelihoods 

Land 
Management 

Land Ownership                     
Land Access                     

Decent Work  

Rights                     
Child Labour                     
Slave Labour                     
International Labour Standards                     

Jobs & Skills  

Skilled Jobs                     
Unskilled Jobs                     
Permanent Jobs                     
Temporary Jobs                     
Regional Job Distribution                     
Career Development                      

Change in 
income 

Income from Bioenergy                     
Net Income from Bioenergy                     

Society 

Equality 
Diversity through Supply Chain Participation                     
Diversity & End Use                     

Peace, Justice 
& Strong 

Institutions 

Legality                     
Monitoring                      
Bribery & Conflicts of Business                      

Partnerships  

Community Partnerships                     
Industry Partnerships                     
Government Partnerships                     
Specialist Bioenergy Partnerships                     

Energy Access 
Households using Bioenergy                     
Industry using Bioenergy                     

Development 

Economy 

Economic 
Performance 

Gross Domestic Product                     
Influence on Wider Sectors                     
International Trade                     
Financial Capacity to Adopt Bioenergy                     

Economic 
Stimulation 

Increased Sustainable Energy Generation                     
Economic Support Mechanisms                      

Infrastructur
e 

Infrastructure 
Requirements 

Existing Infrastructure - Availability                       
Existing Infrastructure - Capacity                     
New Infrastructure Capacity                     

Feedstock 
Production/ 
Mobilisation/ 
Distribution 

Production 
Processes 

Chemical Agro-Chemicals (fertiliser + pesticide)                     
Use of Genetically Modified Materials                     
Feedstock Production Strategy                     
Land Use Productivity                     

Mobilisation 
Resource Mobilisation                     
Competition for Resources                     

Distribution 
Spatial Distribution of Resources                     
Resource Transportation                     

Technology 
Innovation 

TRL Development                     
Intellectual Property                     

Efficiencies Processing Efficiencies                     





Technical Standards                     
Supply Chain of Custody Processes                     

Carbon & 
Emissions 

Whole Life 
Cycle 

Emissions 

Energy Conversion                     
Feedstock Sources                     
Transport                     
Processing & Pre-treatment                     

Land & Carbon 
Stocks 

Direct Land Use Change                     
Indirect Land Use Change                     
Changes in Carbon Stocks                     

Counterfactual 
Considerations 

Land Use Counterfactuals                     
Resource Use Counterfactuals                     

Energy 
System Replaced Fuels 

Substitution of Fossil Fuels                     
Substitution of Traditional Bioenergy                     

 

 

  











Supply Chain Efficiencies                                                 

Techno-
Economics 

CAPEX - Direct Fixed Capital Cost                                                 
CAPEX - Indirect Fixed Capital Cost                                                 
OPEX - Fixed Operational Costs                                                 
OPEX - Variable Operational Costs                                                 
Biomass Feedstock Costs                                                 
Reliance on Economic Support Measures                                                 

Energy 
Sector 

Bioenergy 

Infrastructure Alignment                                                 
Bio-Product Flexibility (energy)                                                 
Bio-Product Flexibility (non-energy)                                                 
Bioenergy Vector Distribution                                                 
Bioenergy Vector Affordability                                                 

Energy System 
Performances 

Input Energy Requirements                                                 
Influences on Energy System Resilience                                                 
Accessibility to Wider Input Energy                                                  

Bioeconomy  

Added Value 
Products 

Bio-Chemicals                                                 
Bio-Products                                                 

Bioenergy 
Complementing 
Wider Sectors 

Agriculture                                                 
Chemical                                                  
Waste                                                  
Construction                                                  
Transport                                                  
Services                                                 
Manufacturing                                                  

Land 
Utilisation  

Land 
Characteristics  

Topography - Influencing Access                                                 
Location - Influencing Distribution & Connectivity                                                 
Use of Contaminated Lands                                                 
Potential for Phytoremediation                                                 

Natural 
Systems 

Land 

Soil 

Impact on Soil Organic Carbon                                                 
Soil Fertility                                                 
Soil Erosion                                                 
Accumulation of Mineral Salts                                                 
Drainage Impacts                                                 
Soil Compaction                                                 
Soli Influence on Productivity Yields                                                 

Ecosystems 

Biodiversity                                                 
Areas of Conservation & High Biodiversity                                                  
Land Degradation                                                 
Desertification                                                 

Air 

PM Pollutants 
PM10s                                                 
PM2.5s                                                 

Oxide 
Pollutants 

Sulphur Oxides                                                 
Nitrogen Oxides                                                 
Carbon Monoxide                                                 

Heavy Metal  
Cadmium                                                 
Lead                                                 
Mercury                                                 

Water 

Water Use & 
Efficiency 

Water Withdrawn                                                  
Water Consumed                                                 
Non-renewable Water Resources                                                 
Renewable Water Resources                                                 

Water Quality 

Fertilizer & Pesticide Loadings                                                 
Pollution from Feedstock Production                                                 
Pollution from Feedstock Processing                                                  
Pollution from Feedstock Conversion                                                 

Water Systems 
Flooding                                                 
Local Water Stresses                                                 

Climate Change Governance 
Climate Action 

Targets, Legislation & Regulations                                                 
Awareness                                                 

Standards Fuel Standards                                                 



Technical Standards                                                 
Supply Chain of Custody Processes                                                 

Carbon & 
Emissions 

Whole Life 
Cycle 

Emissions 

Energy Conversion                                                 
Feedstock Sources                                                 
Transport                                                 
Processing & Pre-treatment                                                 

Land & Carbon 
Stocks 

Direct Land Use Change                                                 
Indirect Land Use Change                                                 
Changes in Carbon Stocks                                                 

Counterfactual 
Considerations 

Land Use Counterfactuals                                                 
Resource Use Counterfactuals                                                 

Energy 
System Replaced Fuels 

Substitution of Fossil Fuels                                                 
Substitution of Traditional Bioenergy                                                 

 

 

  







Standards 
Fuel Standards                                                 
Technical Standards                                                 
Supply Chain of Custody Processes                                                 

Carbon & 
Emissions 

Whole Life 
Cycle 

Emissions 

Energy Conversion                                                 
Feedstock Sources                                                 
Transport                                                 
Processing & Pre-treatment                                                 

Land & Carbon 
Stocks 

Direct Land Use Change                                                 
Indirect Land Use Change                                                 
Changes in Carbon Stocks                                                 

Counterfactual 
Considerations 

Land Use Counterfactuals                                                 
Resource Use Counterfactuals                                                 

Energy 
System Replaced Fuels 

Substitution of Fossil Fuels                                                 
Substitution of Traditional Bioenergy                                                 

 

 

 

   

 



 


