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– as second-generation feedstock 25

mixed intercropping 98

mobile devices, increased use of

electricity 14

monetary policies, and commodity

prices 7–8

money, devaluation 15

Moringa oleifera
– as biofuel feedstock 91–93

– medicinal applications 92–93

– seeds and cuttings 92

mortgage crisis, assets melt-down 6, 15

Mother Earth, megaforces 14–17

Mother Earth Biokerosene Index 208,

220–221

Mother Earth Investments AG 208,

211, 221

Mozambique, Jatrophy plantations 171

Munich Re (reinsurer), extreme weather

patterns 131

municipal solid waste, as second-generation

feedstock 25

N
nanoemulsions, biofuels production 188

Napier grass

– as biofuel feedstock 94–96

– cellulosic ethanol 194

– productivity 96

national policies, biofuels 134–135

natural commodity cycles 2

natural gas reserves, Islamic World 17

Nestl�e,

– cropping methods 99

– palm oil supply chains 79–80

Netherlands

– airline biofuel tests 199

– sustainable palm oil 83

new-generation fuels 193

New Zealand, airline biofuel test

results 197–198

NExBTL hydrogenization, Lufthansa 203

Nigeria, potential for biofuels 172

non-porous dense rock formations, oil

production from 18

nonrenewable commodities 3

Novozymes, investment possibilities 215

nuclear energy

– and commodities 13–14

– transition to renewable energies 227–228

O
Oettinger, Günther, Energy

Commissioner 133–134

oil

– fuel production from 13–14

– gap between oil consumption and

production 147
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– import costs 139

– see also crude oil

oil companies, supply side of oil

market 18–19

oil consumption, by country 11

oil importers, top ten 147

oil market

– supply constraints 2

– supply side of 18–19

oil price 3

– linkage with ethanol 168

– long-term 6

oil production

– geopolitical shift in 18

– growing shortage in the US

139–140

oil reserves

– estimations 3

– Islamic World 17

oil spill, 2010 18–19, 114

oily nuts

– China 150

– see also Jatropha
olive, world consumption 82

o-3 fatty acids, Camelina 86

organic fertilizers, Jatropha product 47

organic waste, as biomass 25

outgrower program, socially responsible

investing 108–109

P
paint, from Jatropha 49

palm kernel

– as feedstock of biomass 116

– world consumption 82

palm oil

– as biofuel feedstock 77–83

– Facebook pressure 81

– and rainforests 81–82

– supply chains 79–80

– sustainability 79, 83

palm tree, as biomass 81, 113

paper money, devaluation 15

passenger flight, with biofuels 206

“Peak Oil” theory 13, 230

peanut oil

– as first biofuel 29

– world consumption 82

pellets

– from Napier grass 95

– see also agripellets; woodpellets

pennycress, as biofuel feedstock 90–91

per capita factor, commodities 10–12

per capita income, China 156

Persian Gulf States, energy reserves 17

pesticides, Jatropha product 47

petroleum

– biodiesel production 27

– import costs 139

photobioreactors 74

photosynthesis, as fundamental process 25

photovoltaics, costs 9–10

physic nut see Jatropha curcas
plant population, definition 38

plant species, processed into diesel fuel

substitutes 33

PlantBottle 167

plants, as basis for biomass 25

plastics, from sugarcane 166

pods, Moringa 91

POET, non-food biomass production 139

Poland

– coal consumption 123–124

– EU environmental regulations

124–125

polyethylene, bioplastics 167

polyhydroxybutyrate, bioplastics 167

polyol, Jatropha product 49

polysaccharide see sugar
Pongamia pinatta, as second-generation

feedstock 22, 24–25, 71–72

poorest countries 102–103

population explosion 15

population growth

– China and India 55

– see also demographics

post-oil era 135

potable water sources, Jatropha
biokerosene 201

poverty

– China 155

– factors of 157

– rural 157

– socially responsible investing 102–103

presscake, pennycress 91

primary energy consumption 148
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private equity funds, investment

opportunities 211

“protein play” 16

public health, biofuels 167

Purgiernuss, purging nut see Jatropha curcas

Q
Qatar Advanced Biofuel Platform

(QABP) 198

Qatar Airways, biofuel test results 198

R
Raizen, Jatropha projects 225

rapeseed, world consumption 82

raw materials

– defnition 1–2

– investment possibilities 210

refining

– fundamentals 26–28

– of Jatropha to aviation biofuels 185–188

Reliance Life Sciences (RLS)

– cropping methods 99

– Jatropha research 41

renewable energies

– chinese law 146

– development by oil companies 19

– liquid 1

– outlook for 4

– transition from nuclear energy 227–228

– see also green energy

Renewable Energy Directive, EU 181

renewable fuel consumption 138

Renewable Fuel Standard (RFS) 196

renewable plastics 167

Rentech, investment possibilities 218

Repsol, research projects 224

research projects, Jatropha 41–42, 45, 54,

223–226

resource-rich economies 16

resource wars, commodities 17

resources, demand for 15

Ricinus communis see castor
rock formations, oil production from 18

Roundtable on Sustainable Biofuels

(RSB) 111–112, 178

– Guatemala 104–105

Roundtable on Sustainable Palm Oil

(RSPO) 77

row cropping 98

Russia, extreme weather patterns 130

RWE, woodpellet production 125, 137

S
Sahara, as future solar center 16

Salicornia
– as biofuel feedstock 94

– biokerosene 206

sanitation, socially responsible investing 109

SCA, investment possibilities 215

second-generation biofuels

– defnition 1, 237

– future 227–234

– general overview 21–29

– see also biofuels

seed yield factors, Jatropha 37

seedcake, as feedstock for agripellets 117

SG Biofuels (company)

– Guatemala 104–105

– Jatropha Genetic Resource Center 32, 69

– Jatropha research 41, 224

shale gas techniques, oil production 18

Shell, Jatropha research projects 225

Sichuan University, Jatropha research 41

Silicon Valley 207

silver price, long-term 6

SkyNRG, biokerosene for KLM 199

smog reduction, Jatropha application 50

social media, pressure on companies using

palm oil 81

socially responsible investing 101–109

– Company-Community Committees 106

– corporate governance 105–109

– cycle of poverty 102–103

– employment opportunities 107

– “food first” principle 103–104

– global context 104

– Guatemala 104–105

– healthcare 108

– Jatropha curcas 101–102

– kind of business 105–106

– outgrower program 108–109

– role of education 106–107

– sanitation 109

soil fertility

– by intercropping 97

– socially responsible investing 109
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solar energy

– Africa 170

– China 142

– costs 9–10

– from Sahara 16

Solazyme Inc.

– biofuel from algae 76

– investment possibilities 216

Solena, investment possibilities 219

solid biomass 1

SORESIN (SOcially RESponsible Investing),

virtual company 105–109

South Africa, energy investments 171

soybeans

– as biofuel feedstock 89

– world consumption 82

starches, in biomass 25

sub-Saharan Africa

– dependency on food imports 103

– dependency on fossil fuels 169–170

succulent plants 39

sugar, in biomass 25

sugarcane

– Africa 170

– as biofuel feedstock 94

– Brazil 160–162

– energy balance ratio 165

– as feedstock for agripellets 117–118

– future of 231

– resouces for energy and food 163

– resource for biofuels 165–166

– straw 166

– yields 162

sunflower, world consumption 82

super-cycles, commodities 2

supply chains

– palm oil 79–80

– and sustainability 111

supply constraints

– commodity cycles 2

– oil market 2

sustainability

– biofuels 21

– Camelina 84

– challenges for the planet 104

– definition and standards 111–112

– defnition 237

– oils 218

– palm oil 79, 83

Sustainable Aviation Fuel Users Group

(SAFUG) 87, 178

Sustainable Development Strategy

Report 2009 146

sustainable livelihood 103

switchgrass

– biomass sources 138

– cellulosic ethanol 194

synthesis gas, biokerosene 187

synthetic paraffinic kerosene (SPK)

– cap and trade system 180

– defnition 237

– jet fuel standards 189

– see also bio-derived synthetic paraffinic

kerosene (Bio-SPK)

Syntroleum, investment possibilities 218

T
“takeoff” point 10–11

tallow, biokerosene source for

Lufthansa 202

TAM, biofuel test results 200–201

tank filling costs 19

Tanzania, energy investments 171

tar sands, oil production from 18

tea plants, as feedstock for

agripellets 117

test results see airline test results

Thlaspi arvense see pennycress
three biofuel combination, Japan

Airlines 198

TNT, Jatropha activities 226

Toyota, Jatropha activities 226

transatlantic biofuel flight, test results 206

transesterification

– biodiesel production 186

– bioethanol production 26

transportation sector, energy use 4

trees

– as feedstock of biomass 115

– investment opportunities 209

triglyceride oils, biodiesel production 26

turbine jet engines, fuel standards 189

U
Unilever, palm oil supply chains 79

United Nations Environment Programme

(UNEP) 78
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United States

– biofuel pact with China 150–151

– biofuels 137–140

– Camelina 85

– electricity generation 4–5

– extreme weather patterns 130

– oil production 18

United States Army, biofuel usage 138

United States Department of Agriculture

(USDA), fuel use 140

United States Navy, biofuel from algae 76

UOP (Honeywell), biokerosene

production 87–88, 150

V
vapor power turbines, sugarcane

ethanol 162

vegetable oils, world consumption 82

vitamin content, Moringa 92–93

W
Wageningen University, Jatropha

research 41

waste

– biokerosene source for British

Airways 201

– biokerosene source for Cathay Pacific 204

– biomass 113–114

– biomass-to-liquid 219

– cellulosic ethanol 194

– future of 228–229

– household amounts 229

– recycable 16–17

– as second-generation feedstock 25

– zero-waste 232–233

water footprint, biofuel crops 62

water sources, potable and Jatropha 201

Waterland, Jatropha projects 223

weather patterns, extreme 130–131

West Timor, Pongamia pinatta forests 71–72

Western hemisphere, oil production 18

Weyerhaeuser, investment possibilities 214

wheat, rotation with Camelina 84

whisky, as biofuel feedstock 90

wild flax see Camelina
wind technology, power output 141

women, role in farming 108

wood, as biomass 113

woodchips

– cellulosic ethanol 194

– as feedstock of biomass 115–116

woodpellets

– as feedstock of biomass 115

– investment possibilities 211

– Jatropha product 49

– produced by RWE 125, 137

– see also agripellets

working-age population, China and

India 55

world, future of 233

World Bank, and Jatropha curcas 64–65

world consumption, vegetable oils 82

World Growth (company) 81–82

WWF (World Wide Fund for Nature) 80

Y
Yunnan University, Jatropha research 41

Z
zero-waste economy 232–233
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