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Abstract  
The Dutch Sustainability Unit (DSU), part of the Netherlands Commission for Environmental 
Assessment (NCEA), has been requested by the Inclusive Green Growth Department (IGG) of 
the Netherlands Ministry of Foreign Affairs (MFA), to address a number of questions relevant 
for the debate how to integrate impacts in developing countries in decisions on the use of 
biofuels in transport in The Netherlands. Before end of 2017 the Netherlands will have to im-
plement the European Union Indirect Land Use Change Directive (EU ILUC) and, hence, this 
year decide on for example the maximum level of conventional biofuels in transport. 
 
Prior to answering these questions we present a preamble of thoughts. Based on the as-
sumption that biofuels contribute to sustainable development, governments, including the 
EU, impose blending targets (RED) and quality standards (FQD) for transport fuel. Yet, a 
strong body of scientific evidence questions the effectiveness of these measures and argues 
that these might even be counterproductive because of negative direct and indirect ecological 
and socio-economic effects of biofuels production and use. This has raised societal debates 
and led the EU to down-regulate its policies with reducing targets. Also, biofuels producers 
and member states now have to report about a large number of sustainable development cri-
teria, in order to balance public and private interests. From this, in our opinion, it can be 
concluded that it is of the highest importance to judiciously monitor and evaluate biofuels to 
safeguard sustainable development and policy coherence, while preventing reputational 
damage for the Netherlands.  
 
Integral part of this monitoring and evaluation should be the consequences of biofuels deci-
sions and measures for developing countries, on which DGIS has asked the DSU the following 
three questions: 
  
1. What criteria should be considered in determining the best policy options to achieve  

policy coherence, i.e. to achieve the objectives of both the Renewable Energy Directive1, 
the Fuel Quality Directive2 and the Dutch government’s objectives3 for development  
cooperation and trade?  
 
This report (see chapter 2) argues that criteria should be based on a) fundamental  
physical-chemical, biological and ecological processes related to the production of bio-
mass for biofuels4 and b) goals set at national (the coherence goals) and international 
level (e.g. the SDGs)5. On this basis, this review proposes criteria from the following  
categories to be assessed to enable for conclusions on policy coherence:  
• ecological aspects, at least food security, greenhouse gas emissions, land use, water 

use, fertilizer use, biodiversity  
• socio-economic implications, at least food price, land grabbing, labour requirement, 

inclusiveness, women participation 

                                                                        

1  Richtlijn 2009/28/EG ter bevordering van het gebruik van energie uit hernieuwbare bronnen. 
2  Richtlijn 98/70/EC betreffende de kwaliteit van benzine en dieselbrandstof. 
3  The coherence paragraph from DGIS 2015 – “Wat de wereld verdient: een nieuwe agenda voor hulp, handel en investe-

ringen’.  
4  Also see annex 1. 
5  Also see annex 2. 
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• transparency and stakeholder involvement, also in monitoring and certification 
 
2. To which extent have these criteria been sufficiently assessed in a study conducted by  

the Netherlands Enterprise Agency (RVO)6 ? If not, what information is lacking? 
 
The aim of the RVO study was to assess the influence of Dutch policy choices for biofuels 
in transport on achieving the targets of the RED and FQD Directives. For this reason the 
criteria relevant to assess sustainability of biofuels and policy coherence are not ad-
dressed (see chapter 3 of this review). 

 
3. Based on expert judgement, how will developing countries be affected by a choice: 

a) between maximum blending scenarios of 2%, 5% or 7% for conventional biofuels in 
transport and/or b) to eliminate ‘double counting’ of advanced biofuels. 
 
Biofuel measures in the Netherlands have global implications because of indirect land use 
change and GHG emissions, but also on global price implications of food and fuel, and 
substitution practices. Implementation practices under real-life conditions directly affect 
people’s livelihoods. Hence, higher blending targets can be reasoned to have stronger 
impacts on these global and local developments, irrespective of whether the target is the 
2%, 5% or 7% scenario (see chapter 4 of this review). 

 
No double counting means the necessity of either more advanced biofuels or more con-
ventional biofuels to achieve targets. Due to technical challenges and high investment 
costs it is unlikely that advanced biofuels by 2020 will be produced at a large scale. 
Therefore, given the 10% RED objectives, abolishing double counting implies significant 
more use of conventional biofuels, with associated consequences.  

 
Intervention tools; a call for a more inclusive and transparent process  
Current certification systems for biofuels reveal great differences in transparency, inclusive-
ness and stakeholder participation. This may lead to overlooking unintended consequences 
of realizing RED and FQD targets. This, in turn, may cause societal upheaval and environmen-
tal degradation. We suggest therefore to stimulate transparent and inclusive monitoring and 
evaluation processes related to biofuel production and use. In this regard, the Dutch diamond 
approach - involving government, private sector, CSOs and knowledge institutes - can be an 
important democratic and transparent vehicle to provide well-balanced information for Dutch 
policy measures. 
 
Based on a transparent evaluation of the contribution to sustainable development of the pro-
duction and use of biofuels in terms of GHG reduction, natural resources use and socio- 
economic impact, continued adjustment of the RED and FQD may be negotiated by the  
Netherlands government. Literature reviews, complemented with background field studies 
and biofuels project results, will allow an informed society wide dialogue to design a more 
comprehensive package of energy-related intervention measures to meet RED, FQD and other 
objectives, for example with evaluations every two years.  

                                                                        

6  Rijksdienst voor Ondernemend Nederland – ‘Impact assessment naar de hoogte van de in te voeren limiet voor conven-
tionele biobrandstoffen in vervoer’, oktober 2015. 
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1. Introduction  

1.1 Objectives of this review 

Before end of 2017 the Netherlands will have to implement the European Union Indirect Land 
Use Change Directive (EU ILUC) and, hence, this year decide on for example the maximum 
level of conventional biofuels in transport. 
 
In light of this implementation, the Dutch Sustainability Unit (DSU), part of the Netherlands 
Commission for Environmental Assessment (NCEA), has been requested by the Inclusive 
Green Growth Department (IGG) of the Ministry of Foreign Affairs, to answer the following 
questions :  
1. What criteria should be considered in determining the best policy options to achieve  

policy coherence, i.e. to achieve the objectives of both the Renewable Energy Directive7, 
the Fuel Quality Directive8 and the Dutch government’s objectives9 for development  
cooperation and trade?  

2. To which extent have these criteria been sufficiently assessed in a study conducted by  
the Netherlands Enterprise Agency (RVO)10 ? If not, what information is lacking? 

3. Based on expert judgement, how will developing countries be affected by a choice: 
a) between maximum blending scenarios of 2%, 5% or 7% for conventional biofuels in 
transport and/or b) to eliminate ‘double counting’ of advanced biofuels. 

1.2 Methodology and scope of this review 

Methodology 
This report is based on expert judgement. The strict deadline for this review, and the subse-
quent short time available, only allowed a scant literature review of relevant sources. This  
implies a degree of uncertainty and generality in the answers given.  
 
Scope 
This review takes place within the debate if, and if yes, to what extent biofuels are  
contributing to sustainability as a renewable energy source and a means to mitigate climate 
change. In this debate on biofuels or bioenergy two perceptions prevail in the Netherlands 
scientific community (see further Annex 3): 
• One of these approaches, based on basic physical, biological and ecological principles  

calculates and argues that  productive land is already in use for food, fuel and energy 
production (growing population, changing diets) and for the sustainment of biodiversity 
and ecosystem functioning. Hardly any land, including currently considered marginal 
lands, is unused and therefore any expansion of land for biomass production will have 
indirect food and land use change effects, including  a decreasing food availability 
and/or loss of biodiversity or ecosystem degradation.  

                                                                        

7  Richtlijn 2009/28/EG ter bevordering van het gebruik van energie uit hernieuwbare bronnen. 
8  Richtlijn 98/70/EC betreffende de kwaliteit van benzine en dieselbrandstof. 
9  The coherence paragraph from DGIS 2015 – “Wat de wereld verdient: een nieuwe agenda voor hulp, handel en investe-

ringen’.  
10  Rijksdienst voor Ondernemend Nederland – ‘Impact assessment naar de hoogte van de in te voeren limiet voor conven-

tionele biobrandstoffen in vervoer’, oktober 2015. 



6 

• The other approach calculates or assumes that there is unused or extensively used land 
available, basically of marginal quality, that could be used for bioenergy production with-
out jeopardizing (or even simultaneously strengthening) other goals, particularly food 
and biodiversity goals.  

 
It is beyond the scope of this review to assess the merits of each of these approaches. Rather 
the scope of this review is to provide a factual representation of current insights relevant for 
answering the stated questions. 
 
Furthermore, this assessment does not provide: 
• a second opinion on the RVO impact assessment;  
• an evaluation of policies or directives such as RED, FQD or ILUC;  
• a policy advice, as this would require normative weighting of relevant aspects, which  

ultimately is a political decision; 
• alternative options to meet RED and FQD targets.  

2. Criteria relevant for policy coherence 
Criteria relevant for achieving policy coherence can be derived from a) basic principles under-
lying the intended use of biofuels to achieve sustainable development and b) goals set at  
national (the coherence goals) and international level (e.g. the SDGs). 
 
Basic principles 
For its biofuels the Netherland is highly dependent on import of biomass. While about half of 
the current biomass is obtained from European countries, the proportion from developing 
nations is growing rapidly. Annex 1 ‘Basic principles’ describes the basic ecological concepts 
related to the production of biomass for biofuels. It reveals why biomass production and use 
as fuels cannot exceed energy efficiencies of about 1% per area unit and requires massive 
land areas and water, hence resulting in extremely low resource use efficiencies. 
 
Biofuels have been introduced with the aim to 1) replace fossil fuels with renewable fuels 
produced from plant biomass (reducing dependency from oil producing and exporting  
countries), and simultaneously 2) reduce the emission of Greenhouse Gases to curtail climate 
change (as fossil fuels are a major contributor to climate change). The basic logic applied in 
this reasoning is that plants capture CO2 for their growth, and when burned as fuels, the CO2 
will be released again, making it a net CO2 neutral energy source. Annex 1 provides an over-
view of the ecological and socio-economic aspects of biofuels in order to identify relevant 
criteria for assessing sustainability le development and policy coherence.  
 
Coherency goals and SDG’s 
The Netherlands Ministry of Foreign Affairs’ Department for Foreign Trade and Development 
Cooperation aims to combine aid and trade, thereby emphasizing 1) women’s right and  
sexual and reproducible health, 2) food security, 3) water and 4) safety and justice.  
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Also, coherence goals have been set11, meaning that the consequences of our policy for low- 
and middle-income countries will be taken into account in decision-making. Relevant for 
setting criteria for policy coherence are some of the Sustainable Development Goals as  
recently adopted by the UN countries12 and a number of international conventions and 
agreements that the Netherlands agreed on.  
Annex 2 ‘Global issues and international goals’ provides an overview of relevant global issues 
and goals. 
 
Criteria  
Based on both basic principles, coherency goals, SDGs and conventions there are three clus-
ters of criteria to distinguish. First of all, there is the direct ecological impact of the produc-
tion of biomass for the use of biofuel: impacts on food security, land-, water- and fertilizer 
use, the biodiversity and the emission of greenhouse gas emissions. Secondly, there are di-
rect effects on the communities where the production takes place such as labour require-
ments and inclusiveness, particularly of the participation of women, and indirect effects on 
food prices and land claims/grabbing. Thirdly, there is a need for transparency and stake-
holder involvement in decisions on biofuels, which is discussed in the next paragraph. 
 
The above description of the various dimensions linked to the production and use of biofuels 
suggests that targets, policies, and intervention measures should be evaluated at both macro 
and micro scale levels: 
• Macro: Indirect land use change and GHG emissions, but also substitution practices and 

(global) price implications of food and fuel, necessitate continued monitoring and as-
sessments at global and national scale levels.  

• Micro: Implementation practices under real-life conditions that directly affect peoples’ 
livelihoods should be closely monitored and evaluated at the local level.  

The effects on livelihoods lead to the third cluster of criteria for policy coherence: transpar-
ency and stakeholder involvement. Transparency is important not only in policymaking but 
also in monitoring and certification. A misbalance in the involvement of stakeholders may 
lead to a less equitable distribution of benefits.  
 
The criteria in short: 
• ecological aspects, at least food security, greenhouse gas emissions, land use, water use, 

fertilizer use, biodiversity  
• socio-economic implications, at least food price, land grabbing, labour requirement, in-

clusiveness, women participation 
• transparency and stakeholder involvement, also in monitoring and certification 
  

                                                                        

11  Coherence paragraph from; DGIS 2015 – ‘Wat de wereld verdient: een nieuwe agenda voor hulp, handel en investerin-
gen’.  

12  www.sustainabledevelopment.un.org   

http://www.sustainabledevelopment.un.org/
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3. RVO impact assessment 
The research question in RVO’s impact assessment study (RVO, 2015) was to assess to what 
extent the Netherlands can realize its RED and FQD targets. For this reason the RVO study 
does not consider the criteria relevant for policy coherence. In other words, information on 
effects of biofuels on coherence goals, as measured by a broader set of criteria (chapter 2), is 
not available in the RVO impact assessment. This creates a risk since biofuels development 
promoted strictly from a renewable energy and fuel quality perspective may be detrimental 
for achieving the coherence goals. It is therefore suggested that a more exhaustive and sys-
tematic literature review should be conducted, complemented with a survey among stake-
holders of the Dutch diamond approach, as a basis for coherent policy measures.  
 
Without a future integral assessment there is the risk of under- or overestimating the effects 
of an increase in the use of biomass as biofuels. Some research shows that the use of land 
for bioenergy inherently comes at the cost of not using that land for food, feed, or sustained 
carbon storage and will undercut efforts to combat climate change and to achieve a sustaina-
ble food future. The use of water, pesticides and fertilizers have increased over the past  
decades imposing environmental hazards as well as greenhouse gas (GHG) emissions (in-
cluding fertilizers N20 emissions). The net balance of GHG is further dependent on the type 
of crop, the impact of indirect land use change (clearing new lands etc.). The required in-
crease in land use to meet food production for the growing population implies that each and 
every hectare of additional land needed for the cultivation of biofuels, by definition, will add 
up to the expansion of land and to the loss of biodiversity. 
 
Biofuels are typically regarded as high-volume low-value commodity due to the low energy 
density and the large amounts of biomass that have to be collected from extensive land  
areas. This is certainly true when “waste” has to be collected. Heavy equipment, optimal lo-
gistics, dense road network, efficient collection systems and economies of scale are key in 
collecting and transporting biomass to biofuels production plants. These conditions deter-
mine the type of farming systems that may physically and economically contribute to biofuels 
feedstock supply.  
 
On the other hand, there is ongoing debate whether the potential of biomass as an energy 
source can serve as a way to mitigate greenhouse gas emissions. A quick literature review  
reveals that proponents in favour of exploiting this potential also identify the need for proper 
enabling institutional conditions to minimize adverse side effects or for minimum price levels 
or stable yields for the endeavour to be profitable (see further annex 3).  
 
In line with the requirement of these enabling conditions to reap potential benefits, the  
observations about the socio-economic implication in annex 1 suggest the need to more 
comprehensively monitor and evaluate livelihood implications on the local community, be-
cause the EU RED so far did not include social issues and indirect land use change considera-
tions. In the recent ILUC guidelines a more comprehensive set of criteria including indirect 
effects have been proposed, but to be reported about only. It is worthwhile noting that the 
livelihoods of local people may be affected through direct local activities related to biomass 
production, but also by indirect effects such as land claims from external parties and price 
effects. 
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Where certification systems are supposed to warrant compliance with sustainability criteria, 
literature suggests to ensure transparency of such systems and to secure stakeholder in-
volvement. While commercially-oriented initiatives are generally leaner and quicker than 
multi-stakeholder processes, they are also generally less democratic, more attuned to indus-
try interests, more easily discriminatory against small players and actors in the global South, 
hence featuring industry-dominated and top-down governance structures. 

4. Fuel mix scenarios and double counting 
The EU agreed on a cap of 7% for conventional bio based fuels in energy used in transporta-
tion. Member states are given the option to set lower limits. The Dutch parliament requested 
the Dutch government to impose a limit of 5%. Given the discussion above, similar effects can 
be expected at either percentage but different in magnitude. In other words, higher blending 
targets can be reasoned to have stronger impacts on global and local developments,  
irrespective of whether the target is the 2%, 5% or 7% scenario. 
 
Current biofuel is primarily produced from food crops (conventional feedstock). The use of 
waste, residues, non-food cellulosic material and lignocellulosic material for the production 
of biofuels (so called advanced biofuels) is supported as a favourable alternative for conven-
tional biofuels. In order to stimulate the use of such feedstock’s, the RED foresees that biofu-
els from these feedstock types can be counted twice (double counting) in the monitoring of 
the renewable energy in transport target. This measure, that has been adopted in the Nether-
lands, does stimulate the production of advanced biofuels. However, the measure also results 
in lower greenhouse gas emission reductions because double counted biofuels do not have a 
double impact on CO2 emissions. Development of advanced biofuels is likely to take about a 
decade, if not longer, as a result of high R&D investments, high costs of production, and high 
initial investment costs in the production capacity. This is particularly true for biodiesel that 
also requires the gathering of massive amounts of biomass feedstock to supply the  
production plants.  
 
Removal of double counting would imply that higher amounts of advanced biofuels would 
have to be brought to the market to meet the RED objective of 10%. Due to the unlikely na-
ture of large scale production of advanced biofuels by 2020 (because of e.g. technical diffi-
culties and high investment costs) conventional biofuels are likely to remain important. In 
other words: removal of double counting implies the necessity of more conventional biofuels 
to achieve the RED targets, leading to an increased impact on the global and local impacts 
mentioned.  
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5. Final remarks  

5.1 Interconnected global and local assessments 

The description of the various dimensions of biofuels production and use suggests that  
targets, policies, and intervention measures should be evaluated at both macro and micro 
scale levels. Indirect land use change and GHG emissions, but also substitution practices and 
global price implications of food and fuel, require continued monitoring and assessments at 
global and national scale levels. Implementation practices under real-life conditions that di-
rectly affect peoples’ livelihoods should be closely monitored and evaluated at the local level. 
While much of the feedstock for biofuels is currently obtained from within the EU, the princi-
ples of indirect effects remain valid. In the end, any allocation of land for biofuels feedstock 
ultimately displace biodiverse-rich lands.  

5.2 Aid and Trade objectives and the Dutch diamond approach  

The negative impacts that biofuel policies may pose, can cause significant risks to realization 
of the ‘Aid and Trade’ objectives. The huge amount of available information on the impacts 
of biofuels will have to be systematically and critically reviewed to prevent misinterpretation 
as that may lead to both risks and opportunities being overlooked. For a coherent policy of 
the Netherlands Government, it is essential to include assessments of the impact on indirect 
effects and consequences related to production of biofuels globally and in developing coun-
tries, in addition to the compliance with the RED and the FQD. Lack of inclusion of these 
components in the assessment of the production and use of biofuels may pose political and 
reputational risks to the Netherlands as unintended consequences of realizing RED and FQD 
targets may cause societal upheaval and environmental degradation. 
 
In terms of volume, claims relating to land, water and other resources for realization of Dutch 
goals are not insignificant. A 10% blending target, for instance, would coincide with the culti-
vation of crops under optimal growth conditions equivalent to almost the entire arable area 
of the Netherlands. While the Netherlands’ decision about the maximum allowable blending 
may be relatively small as compared to the rest of Europe or the international fuel consump-
tion, its exemplary role may be essential. The Netherlands are, traditionally, considered one 
of the more enlightened countries in terms of international cooperation and development and 
sustainable development.  
 
The Netherlands has always been in the lead to strive for an integral and inclusive sustainable 
development agenda, certainly so in the food – fuel – nature, water and climate change de-
bates. Indeed has the Netherlands initiated or catalysed global change processes such as on 
sustainable development certification of food crops. For example, on crops like soy bean and 
palm oil through round tables, on the concept of climate smart agriculture, and on water use 
and sanitation. Therefore, decisions taken by the Netherlands are usually placed under a 
magnifying glass, thus having wider ramifications and a higher impact than can be deduced 
from a volume base only.  
 
Assessment of the compliance with the RED and FQD directives of the Netherlands policies on 
foreign trade and development requires a comprehensive approach. The most important  
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debates about the impact of biofuels on ensuring sufficient food is often limited to the avail-
ability of land and indirect land use change. Yet, food security may hinge more on the 
maintenance of essential ecosystem services than the mere availability of cultivable land. In 
assessing the impact of biofuels on development it is therefore essential for sustainable  
development to consider multiple variables that maintain ecosystem services, including ter-
restrial and marine biodiversity, soil fertility and health, water quantity and quality, in  
spatial-temporal context. 
 
In addition to these ecological aspects, the production and use of biofuels also have far 
reaching socio-economic implications. There is growing scientific evidence of socio- 
economic problems arising from feedstock production of biofuels in developing countries, 
including food security, land displacement, water shortage, and skewed economic and social 
development not addressing poverty nor inclusiveness. These effects may be caused by direct 
claims but also by indirect claims on natural resources, including indirect land use change 
(ILUC). Other more remote or disguised indirect effects may result from the substitution of 
products, such as changes in feed composition by the meat and dairy industry due to the re-
allocation of feedstock to biofuels, or the relocation of “waste” for biofuels production with a 
previous destination.  
 
There is some scant evidence that governance drivers more readily influence socio-economic 
and biophysical drivers than the other way around, which illustrates an important role for 
policy as a driver towards sustainable development. The ‘Dutch diamond’ approach may well 
be suited to safeguard a democratic and transparent evaluation methodology that balances 
the needs and interests of private and public sectors, and warrant a comprehensive  
assessment of all sustainable development dimensions.  
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Annex 1: Principles underlying criteria 

Basic principles in plant biology and ecosystem functioning 

Debates about ensuring sufficient food and biofuels, while protecting biodiversity and eco-
system services, are often limited to the availability of land. Yet, food security may hinge 
more on the maintenance of essential ecosystem services simultaneously with an increase in 
food production than the mere availability of arable land (Lambin, 2012). It is therefore es-
sential for the achievement of sustainable development to consider multiple variables that 
maintain ecosystem services in assessing the impact of biofuels on development, including 
terrestrial and marine biodiversity, soil fertility and health, and water quantity and quality in 
spatial-temporal context. 
 
Biomass production 
Plants absorb solar energy to convert CO2 taken up from the air, together with H2O (water) 
into carbohydrates. This is the primary process that converts lifeless material into living or-
ganic components: carbohydrates. Carbohydrates are converted with nutrients (nitrogen, 
phosphorus, potassium, magnesium, calcium, zinc, iron etc.) supplied to plants in the form 
of organic or mineral (artificial) fertilizers, into proteins, lignins, fats and the like, to form 
plant biomass. Moreover, plants need massive amounts of water for transpiration. Finally, 
they may need to be protected against weeds, pests and diseases. 
 
Resource use 
Only about 2.3% of the solar radiation reaching the plant is converted through growth pro-
cess into plant biomass (Spedding, 1988). Assuming that about half of the energy is needed 
for cultivation practices, i.e. plowing the soils, production and application of fertilizers, 
transport, and conversion into fuels, a maximum of about 1% energy efficiency can be ob-
tained around the equator with year-round cultivation. Cultivation in temperate regions with 
a growth period of 4-6 months further reduce the conversion efficiency to about 0.5% on an 
annual basis. These amounts are only realized when plants are grown under optimal condi-
tions, i.e. when supplied with all the water and nutrients they need and protected against 
weeds, pests and diseases. In reality, these potential production conditions are hardly ever 
realized and efficiencies may drop to close to zero and even turn negative under cultivated 
conditions, certainly so under “marginal conditions” with low rainfall and low inherent soil  
fertility. 
 
As 97.5% of the energy is not used, it has to be dissipated by the plant through transpiration. 
Theoretical minima range from 250-300 litres of water per kilogram of biomass. This amount 
doubles for the production of 1 kg of grain because only half of the crop weight (Harvest In-
dex = 0.5) is grain.  In practice it takes about a 1000 litres of water to produce 1 kg of grains 
which is achieved under well-managed conditions only (Rockström, 2003). These amounts 
can increase to 2000 litres or more under low yielding (marginal) conditions. 
 
Plants need nutrients. Natural systems can provide sufficient nutrients to feed about 2.5-3 
billion people. Artificial fertilizers have to be added to the system to enhance plant growth to 
reach food production for 7, and projected 9-10 billion people. Fertilizer use also comes with 
GHG emissions, specifically from nitrogen fertilizer as nitrous-oxides (N2O) (Crutzen, 2007 
and following discussions).  
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Additionally, the loss of nutrients to surface and ground water causes eutrophication and 
contributes to coastal dead zones. Cultivating crops without the addition of fertilizers, on the 
other hand, leads to soil nutrient depletion and degradation, deteriorating the production 
base, with declining yields over time. 
 
And finally, the production and application of herbicides and pesticides require large 
amounts of energy, while the products may have negative environmental side-effects. These 
negative side-effects call for their judicious use. 

Agricultural - Ecological principles 

Land Use and Change 
Food production will have to increase to feed the projected 9-10 billion people in 2050, in 
addition to complementary measures taken to reduce food waste and changed diets. The in-
crease in rate of crop yields has decreased over the past decades. In other words, it becomes 
harder and harder to push up yields quickly. We have reaped the low hanging fruits during 
the 1960’s-1980’s with high rates of yield increase and encounter challenges, among others 
due to deteriorating soil productivity, limited water supply, changing climate, and increasing 
weather variability. It is therefore projected that meeting food supply in the next decades will 
come with the expansion of the total area of agricultural land (e.g. Bruinsma, 2003 and fol-
lowing reports). Ultimately, any extra expansion of land use will use savannahs and forest  
areas (Gibbs, 2010). 
 
The use of “waste land” is presented as a sustainable option for the production of feedstock 
for biofuels, as these would represent “empty” or “unproductive” land available for develop-
ment. Baka (2014) however argues for Tamil Nadu, India that the introduction of Jatropha for 
production of biofuels would crowd out current systems on these lands, that supply more  
energy, jobs and economic development opportunities. Similar non-existence of “political 
constructs of wasteland” has been reported for the “vast” and presumably “empty” African 
continent. 
 
Land investment and land grabbing have been coined to reflect the expansion of land  
demands in developing countries. Boaham (2014) synthesizes that this concept can be  
strategically applied. Biofuel investors whose projects have been labeled ‘‘land grabbing’’ 
switched to food production to downplay public scepticism. Others portray investments on 
biofuels as ‘‘pro-poor’’ projects and use the ‘‘land transaction’’ concept to pre-empt  
possible public criticisms. Boaham, however, found that some projects with potentially  
promising outcomes have thus been terminated, while others with problematic outcomes 
have continued to be promoted, underlining the need for strong regulations. 
 
Soil health 
Soil is a complex medium to store and release water and nutrients to plants. Maintaining 
proper soil conditions is essential for plant production, to retain water and nutrients and with 
that to sustain the plant production base and to prevent soil degradation. Organic matter 
content is essential to this aim, certainly so on poor (and sandy) soils with limited capacity to 
adsorb nutrients. Fallen leaves and stems are the primary sources that serve as food for 
fungi, bacteria and worm to convert these compounds into soil organic matter and therefore 
maintain soil biodiversity (flora and fauna). Hence, there is no such thing as waste in ecology.  
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Water and fertilizer use 
Plants have to transpire to dissipate the huge amounts of solar energy they are exposed to. 
Hence, claims that plants can grow under marginal conditions, i.e. with low water supply, are 
physically and biologically not possible. Water for irrigation will be needed, either to supple-
ment rainwater or to mitigate periods of drought, even for crops like Jatropha, to realize  
reasonable yields, else growth levels will be marginal if not nil. Water is the most limiting  
factor in agricultural production already, with large global production areas experiencing  
falling ground water levels because of excessive depletion for food production only.  
Cultivation of biomass will add to this extraction. 
 
Jatropha has been portrayed as a crop that can be grown under marginal conditions and will 
not interfere with the food chain. It produces biodiesel of better environmental quality than 
mineral oils. Yet, the cultivation of Jatropha puts claims on limited resources, mainly water 
and soil, for its growth. Palacios-Diaz (2015), for instance, calculated water consumption of 
5.6 - 15.5 thousand litre of water per litre of oil. This example is illustrative for “illusions” 
that have emerged in the world of biofuels, where private enterprises had engaged them-
selves in large scale investments in marginal regions but had to withdraw because of low 
production. Negussie et al. (2015) shows that organic or mineral fertilizer application re-
mains crucial to satisfy the nutrient requirements of Jatropha, considering that the nutrient 
input through litterfall is limited. 
 
Food security 
The World Resources Institute (Searchinger and Heimlich, 2015) states that the use of land 
for bioenergy inherently comes at the cost of not using that land for food, feed, or sustained 
carbon storage and will undercut efforts to combat climate change and to achieve a  
sustainable food future. 
 
The challenge to sustainably produce sufficient food is recognized to be significant, but Liu 
and colleagues (2015) add to this by revealing that resource use including water, pesticides 
and fertilizers have increased over the past decades while their use efficiency has decreased, 
imposing environmental hazards. They argue that expansion of biofuels may intensify the 
risks of a global food crisis in the coming decades. 
 
At the local level, Hoffman et al (2015) found that the use of sunflower and groundnut oils 
for the production of biofuels for rural electrification promotes development, but threatens 
food security in Western Tanzania due to replacement. Likewise, more reports and science-
based analyses confirm comparable findings. 
 
Greenhouse gas emissions reduction 
Basic principles reveal that the net balance of GHG emissions, i.e. the amounts captured by 
the crop and the amounts needed to produce the crops, are crop dependent and reveal a 
wide range with only a few crops with a clear positive balance. These are primarily crops with 
a long growth cycle such as perennial crops (e.g. sugarcane) and permanent crops (e.g. oil 
palm). Adding the impact of indirect land use change to these losses, i.e. the emissions from 
clearing new lands, pushes many crops into a negative balance, leading to an increase in GHG 
emissions worldwide rather than a reduction. Mitigation of GHG emissions have to be  
evaluated in a global perspective because GHG’s have no political or geographic borders. 
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Reducing N2O emissions from fertilizer use is essential to improve the GHG balance for bio-
fuels feedstock. Soares et al (2015) for instance suggests to use inhibitors that reduce N2O 
losses in sugarcane as an effective measure. Yet, inhibitors pose their particular environmen-
tal challenges. 
 
Biodiversity  
Increase in land use to meet food production implies that each and every hectare of addi-
tional land needed for the cultivation of biofuels, by definition, will add to the expansion of 
land and to the loss of biodiversity, ultimately of high value biodiversity. Moreover, the  
cultivation of agricultural crops for food or fuel alike, lead to the reduction of the biodiversity 
index in a cultivation region itself.  
 
Human development increases demand for food, timber and other goods and services with 
direct consequences for the extent of natural areas with the loss of biodiversity. PBL (2007) 
expects the loss of biodiversity to continue over the coming decades, while measures for  
limiting climate change by, amongst others, large-scale production of bioenergy seem to in-
evitably lead to additional loss of biodiversity in the medium term (2010-2050). Most  
pressures on biodiversity are stated (PBL, 2010) not to be directly relieved by conservation 
and protection, but by structural changes in production and consumption. Indeed, more tra-
ditional biodiversity policies focus on conservation and protection measures, but have limited 
effect on ongoing pressures. This implies that structural measures, such as the structural  
addition of biofuel production, will add to the overall pressure and enhance loss of  
biodiversity. 

Socio-economic implications 

Biofuels can typically be regarded as high-volume low-value commodity due to the low en-
ergy density and the large amounts of biomass that have to be collected from extensive land 
areas. This is certainly true when “waste” has to be collected. Heavy equipment, optimal lo-
gistics, dense road network, efficient collection systems and economies of scale are key in 
collecting and transporting biomass to biofuels production plants. These conditions deter-
mine the type of farming systems that may physically and economically contribute to biofuels 
feedstock supply.  
 
The volume of biofuels is sufficiently large to impact agricultural prices and to create a 
strong link between food and fuel prices (Ciaian and Kancs, 2011; Smeets et al., 2013; Zhang 
et al., 2010). An extensive review of literature on biofuels-related price transmission on food 
prices (Serra and Zilberma, 2013) suggests that instability in energy markets is transferred to 
food markets, and that spill overs are especially intensive since the second-half of the 2000s 
decade, due to the emergence of the global biofuels industry. Policies promoting biofuel pro-
duction and use may drive agricultural commodity prices up. This may stimulate rural eco-
nomic growth, but can be especially harmful for consumers that spend a high percentage of 
income on food.  
 
It is commonly stated that biofuels have the potential to contribute to improve livelihood in 
developing countries, provided a number of enabling conditions have been met, such as ap-
propriate pricing, recycling of nutrients, pollution reduction, proper institutional conditions 
and the like (e.g. Zvinavashe et al., 2011).  
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An increasing body of literature however indicate significant negative effects on livelihood. 
Van Eijck and colleagues (2014) compare two real-life jatropha farming systems in Tanzania. 
The smallholder approach scored better on land rights, GHG balance and biodiversity and 
reached more people, whereas the plantation created more employment and higher (local 
prosperity) benefits for smaller numbers of people, and could lead to higher yields. Minimal 
negative impacts were reported for smallholders, whereas the plantation approach could lead 
to decreased food security, loss of land rights and biodiversity. They argue that negative ef-
fect can be mitigated by appropriate policies. The biggest hurdle towards achieving sustained 
positive societal impacts was, however, noted to be the marginal profitability at current 
yields, costs and prices, which were highly sensitive to uncertain yields and oil prices. They 
plea for more reliable sustainable development assessments that require much location-spe-
cific and operational company data.  
 
On the other hand one could also state that a higher level of efficiency can be reached on 
larger plants and that these larger plants are less sensitive to uncertain yields and oil prices.  
 
In a review about livelihood impacts of biofuel crop production, Hunsberger and colleagues 
(2014) conclude that governance instruments remain weak on livelihood and equity, and 
suggest explicit inclusion of income, food, land access and their equity dimensions. Interest-
ingly, they suggest parallels between current expansion of biofuel crops and trends in the 
production of other cash crops, such as rubber, cocoa, oil palm, coffee and commercial tree 
plantations, as well as shrimp aquaculture. In these crops a lack of formal property rights has 
often facilitated encroachment into customary tenure areas and the subsequent consolidation 
of formal property rights. Industrial round wood and rubber plantations have facilitated local 
processes of land ownership concentration, loss of customary rights of resource access, rural 
displacement, and socioeconomic decline in neighbouring communities, with uneven benefits 
in the form of wage labour. 
 
Hunsberger et al. (2014) describe similar effect of biofuel crop expansion in the global South. 
Expansion of biofuel crops generates unskilled jobs and increases local farm and/or wage  
income. Small-scale, state-assisted oil palm plantations in Malaysia and Indonesia have  
reportedly increased farm income substantially. In contrast, large-scale sugarcane and soy 
production in Brazil on mechanized plantations have benefited better-off farmers while 
providing fewer opportunities to poorer farmers. Oil palm plantations in Guatemala only em-
ploy labourers between 14 and 30 years old and not older household heads, leading to  
income inequality and social conflicts. Slow-growing crops (e.g. jatropha, oil palm) require 
alternative income streams until the plants mature and favour well-off farmers. Large-scale 
biofuel expansions have been found to displace ‘landless’, informal or poor tenure holders 
through aggressive investments, land concentration, or land grabs, for example in India and 
Brazil. In a government-led, smallholder-focused jatropha cultivation program in Mexico, 
households without formal land titles were reportedly excluded from the program and its  
associated subsidies. A case study of jatropha production in Ghana found that women lost 
informal access to land and resources more easily than men. 
 
Dauvergne and Neville (2010) report that already vulnerable people and communities will 
bear a disproportionate share of the costs of biofuel development, particularly for biofuels 
from crops already embedded in industrial production systems. A core reason, they argue, is 
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that biofuel alliances are reinforcing processes and structures that increase pressures on the 
ecological integrity and further wrest control of resources from subsistence farmers, indige-
nous peoples, and people with insecure land rights. Even the development of so-called  
‘sustainable’ biofuels set to displace livelihoods and reinforce and extend previous waves of 
hardship for such marginalised peoples. Acosta and colleagues (2013) indeed reveal the need 
for sustainable development determinants for biofuel production and use to be directly asso-
ciated to daily living due to the complex socio-cultural aspects. Mintz-Habib (2013) finds 
that farmers’ decisions to participate in the biofuels global value chain may result in negative 
income effects, household food security reduction, and biodiversity loss from peat land  
destruction. 

Transparency, stakeholder involvement and certification  

Ponte (2014) synthesizes lessons from “round tabling” sustainable development in the  
biofuels industry. He reports that “sustainability roundtables in general have adopted com-
plex webs of institutional and governance features with managerial systems that are  
time- and resource-consuming and procedures to meet codes of good practice in standard 
setting and management. These slow down processes, add costs, and in the long run may 
create stakeholder fatigue, but open up space for mainstream competitors to establish sub-
stantial presence in the market for sustainability certifications. Commercially-oriented initia-
tives are generally less democratic, leaner, quicker, and more attuned to industry interests. 
They also tend to more easily discriminate against small players and actors in the global 
South, feature industry-dominated and top-down governance structures and do not attempt 
to give equal voice to stakeholders.” 
 
Ponte further notes specifically for biofuels that “the EU RED failed to properly include social 
issues and indirect land use change considerations. It also failed to require a minimum set of 
standards on the quality of procedures, participation, transparency and accountability of EU-
recognized certification initiatives. Including these features would have led to more demo-
cratic certification systems, more meaningful participation from feedstock producers in the 
South (especially smallholders) and a more geographically equitable distribution of benefits. 
EU regulation, however, limited itself to indicate what parameters of sustainability should be 
included in certification systems (and especially GHG emission reduction) and provided little 
or no guidance on governance best practices. As a result, the most commercially-oriented, 
top-down and global North-focused biofuel certification scheme has monopolized the  
sustainability market thus far.” 
 
Florin and colleagues (2014), demonstrate that to influence sustainability of biofuel  
production, interactions between biophysical, socio- economic and governance drivers must 
be considered. Most studies only address a small subset of drivers and indicators, while a 
comprehensive assessment of sustainability of biofuels can be addressed through a systems 
thinking framework. They suggest that there appears to be a loose hierarchy of drivers where 
governance drivers more readily influence socio-economic and biophysical drivers than the 
other way around. This illustrates an important role for policy as an important and influential 
driver towards sustainability. 
These observations suggest that current certification systems that comply with EU RED, may 
not warrant sustainability criteria. 
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Annex 2: Global issues and international goals 
The UN countries recently adopted a new set of sustainable development targets as a follow-
up to the Millennium Goals. They agree on seventeen Sustainable Development Goals13  
divided over the four Sustainability Compass categories as follows: 
• Wellbeing (SDGs  (1 t/m 4 and 6) 
• Society (SDGs  (5, 10, 11, 16 and 17) 
• Economy SDGs  (7 t/m 9 and 12) 
• Nature: SDGs  (13 t/m 15) 
 
The leading principle for the Netherlands in international relations is ‘aid and trade’ and the 
stimulation of sustainable and inclusive growth. This principle is translated in several priority 
issues: 
• Women’s rights 
• Water 
• Food security 
• Safety and rule of law 
• Sustainable development 
• Social rights 
 
These priority issues play a central role both in programmes aimed at poverty reduction as in 
economic relationships. In all international relationships the international commons (trade, 
safety, food security, water, climate and migration) play a central role. The Netherlands wants 
to make a difference on the issues. 
 
Point of attention is that many of the coherence goals (and SDGs and other commitments for 
that matter) are in absolute terms, such as sustainable water use, conservation of marine and 
terrestrial ecosystems and biodiversity, whereas the policy measures are in relative terms: % 
share of biofuels, % share of conventional biofuels. A % means that any increase in fuel con-
sumption leads to an increasing absolute volume of biofuels and the way they affect the co-
herence goals. In other words: a relative measure cannot guarantee that absolute targets will 
be met.  
 
The Netherlands have ratified a number of international conventions and agreements that are 
relevant for the evaluation of the policies relating to biofuels. A specific relevant one here is 
the Convention on Biological Diversity. Conferences of Parties to the Convention have repeat-
edly called for halting the loss of biodiversity14. Key message out of numerous publications is 
that biodiversity conservation is not to be limited to just protected areas. It is fundamental to 
maintain the ecological quality of all landscapes and fundamental to achieve sustainable land 
use. Especially outside protected area the loss of biodiversity is alarming (Nature, December 
2014)15.  
Any policy on biofuels should be analysed with respect to its impact against the following 
targets: 

                                                                        

13  https://sustainabledevelopment.un.org/?menu=1300) 
14   www.cbd.int 
15  http://www.nature.com/news/biodiversity-life-a-status-report-1.16523  

https://sustainabledevelopment.un.org/?menu=1300
http://www.cbd.int/
http://www.nature.com/news/biodiversity-life-a-status-report-1.16523
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• 17% of land and fresh water surface set aside for biodiversity and natural ecosystems 
conservation; 

• 10% of marine area set aside for similar purposes; 
• 15% of degraded ecosystems restored. 
Moreover, it should account for the impact it has on maintaining and restoring the biodiver-
sity and ecological quality of land where resources for such fuels are being produced. For ex-
ample, natural prairie ecosystems in the US have been or are being converted into crop lands 
for ethanol production, resulting in loss of typical biodiversity, ecosystem quality and resili-
ence, and carbon loss. Another example is that conserving tropical rain forest in Brazil results 
in the conversion of the Cerrado (dry savannah) for soy and fuel resource production.  
 
On this basis, a ‘dashboard’ that would be workable as a check to test biofuels policy options 
contains at least the following criteria:  
• SDG 2, sustainable agriculture;  
• SDG 6, sustainable management of water; 
• SDG 13, urges to take action to combat climate change;  
• SDG 15 calls for biodiversity and ecosystem conservation restoration and sustainable use. 
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Annex 3: Biomass debate 
Annex 1 outlined the increasing amount of literature indicating that biofuels may cause a va-
riety of sustainability and developmental issues that need to be addressed reasoning from 
basic physical, biological and ecological principles.  
 
There is another strand of researchers that emphasizes the importance or even indispensa-
bility of biomass from a future energy system perspective. This research finds its basis pri-
marily in the idea that in order to meet a growing energy demand a variety of renewable and 
also fossil (with CCS, carbon capture and sequestration) options will be needed, while at the 
same time mitigating climate change risks posed by increasing greenhouse gas concentra-
tions in the atmosphere. Later this century, biomass is even projected to play an even more 
crucial role as one of the few possibilities to provide a net negative emission option. In most 
long-term scenarios or pathways that are able to keep global warming below +2 C with a fair 
chance, negative emission options are inevitable. This means removal of CO2 of the atmos-
phere, lowering the concentration. Biomass systems (BECCS: Bio Energy with Carbon Capture 
and Storage) may be key technologies in providing this service. Other techniques may be 
mineralization (e.g. by olivine and other minerals) and soil carbon restoration  
(e.g. by biochar).  
 
Taking this as a starting point, a variety of studies have estimated the potential of biomass as 
an energy source, and as a way to mitigate greenhouse gas emissions. In the course of time, 
a series of sustainable development criteria have been brought up in the debate, and these 
have been translated into constraints limiting bioenergy potentials.  
 
The Global Energy Assessment16 (the energy twin brother of the IPCC’s climate assessments) 
estimates for 2009 a biomass use for energy of about 10% (51 EJ), mostly traditional biomass 
(wood). A recent potential assessment (Deng et al., 2014)17 estimates a 2070 biofuel poten-
tial ranging between 40 and 190 EJ final energy (i.e. 130 – 400 EJ primary energy), depending 
on modelling assumptions. The authors note: “Sustainability constraints have been taken into 
account implicitly, by using small availability factors on land types which could host pro-
tected areas and accounting for competitive uses of residues.”  
 
The first strand starts bottom-up with plant biology and ecology, constrained by nutrients, 
water, and land availability. In this approach, available land is primarily attributed to food 
production and biodiversity production, while at the same time other sustainability  
challenges such as rights, equality, livelihoods and others should be met. In these analyses, 
only a limited potential for (sustainable) biomass for energy purposes can remain.  
 
The second strand starts more top-down with the need to fuel the world while at the same 
time mitigating climate change. In this approach, macro-modelling exercises indicate the 
availability of arable land that could be used for bioenergy production. Additionally, organic 
waste flows can be found that could be converted into useable energy by means of fertiliza-
tion, gasification and other technologies. More or less strict sustainability constraints lower 

                                                                        

16  http://www.globalenergyassessment.org  
17  http://www.ecofys.com/files/files/ecofys-2015-article-global-bioenergy-potential.pdf  

http://www.globalenergyassessment.org/
http://www.ecofys.com/files/files/ecofys-2015-article-global-bioenergy-potential.pdf
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the potentials. The perspectives of this strand of science are based on model analyses, the 
strength of which depend on the assumptions, such as the inclusion of indirect effects, the 
parameters uses, or lack thereof in the methodology, with highly differing quantitative  
estimates. 
 
While these two strands of scientific literature seem to arrive to different conclusions, the 
proof of the pudding will be in the eating. As indicated, the EU has, based on science evi-
dence and reports from real-life experiences, down-regulated the blending with food crops. 
Moreover, both strands notice that practical implementation comes with the need to enabling 
conditions to prevent negative sustainability and development impacts. 
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