
 

 
 
 

-628- -628-2267 
E-mail:  tcgr@catalystgrp.com  

 

 

 
 

 
 
 
 

CO2 CONVERSION STARTUPS FOR VENTURE CAPITAL 
 
 
 
 
 

A techno-economic investigation 
commissioned by the members of the 

Carbon Dioxide Capture & Conversion (CO2CC) Program 
 
 
 
 
 
 
 
 
 
 
 
 
 

Client Private 
August 2017 

 

THE CATALYST GROUP RESOURCES   



 
 

-628- -628-2267 
E-mail:  tcgr@catalystgrp.com  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
The Carbon Dioxide Capture & Conversion (CO2CC) Program 

 
 The CO2CC Program is a membership-directed consortium whose members are involved in the development, 

monitoring and util -of-the-  
of carbon dioxide capture/clean-up and conversion. By the direction of the member companies (through  
balloting and other interactive means), the program delivers a range of timely and insightful information and 
analyses which are accessible exclusively to members and protected by confidentiality agreements. The  
objective is to document technically and commercially viable options for CO2 capture/clean-up as well as its 
conversion into useful products which meaningfully address the challenges posed by CO2 life-cycle and  
overall sustainability issues. 

 
 Members receive three in-depth CO2CC Techno-economic Reports which are written by leading  

scientists and experienced industry professionals in areas selected by the membership (via ballot); weekly 
CO2CC Communiqués (delivered via e-mail) which provide the latest updates on technical breakthroughs, 
commercial events and exclusive development opportunities; and attendance at the CO2CC Program Annual 
Meeting. 

 
 The Carbon Dioxide Capture & Conversion (CO2CC) Program is available on a membership basis  

from The Catalyst Group Resources (TCGR). For further details, please contact John J. Murphy at 
John.J.Murphy@catalystgrp.com or +1.215.628.4447 (x1121). 

 

 
 

P.O. Box 680 
Spring House, PA 19477 U.S.A 

ph: +1.215.628.4447 
 



| xix 

EXECUTIVE SUMMARY ................................................................................................... xxxv

1. INTRODUCTION............................................................................................................... 1

1.1 AIMS OF THE REPORT ................................................................................................. 1

1.2 METHODOLOGY ............................................................................................................ 2

1.2.1 CO2 Conversion Company Screen ............................................................................ 2

1.2.2 Funding Bodies Screen ............................................................................................. 2

1.2.3 Patent Analysis .......................................................................................................... 3

1.3 REPORT CONTRIBUTORS ............................................................................................ 4

1.4 REFERENCES .................................................................................................................. 4

2. CO2 CONVERSION START-UP COMPANIES............................................................. 7

2.1 BIOAMBER ...................................................................................................................... 7

2.1.1 Company Overview .................................................................................................. 7

2.1.2 Funding ..................................................................................................................... 8

2.1.3 Key Partnerships ....................................................................................................... 9

2.1.4 CO2 Conversion Technologies ................................................................................ 10

2.1.5 Intellectual Property ................................................................................................ 12

2.1.6 Reasons to Invest .................................................................................................... 14

2.2 BLUE PLANET LIMITED ............................................................................................ 15

2.2.1 Company Overview ................................................................................................ 15

2.2.2 Venture Capital Funding ......................................................................................... 17

2.2.3 Other Funding and Partnerships .............................................................................. 17

2.2.4 CO2 Conversion Technologies ................................................................................ 17

2.2.5 Intellectual Property ................................................................................................ 18

2.2.6 Reasons to Invest .................................................................................................... 20

2.3 CARBON RECYCLING INTERNATIONAL ............................................................... 21

2.3.1 Company Overview ................................................................................................ 21

2.3.2 Funding ................................................................................................................... 23

2.3.3 Key Partnerships ..................................................................................................... 23



xx | 

2.3.4 CO2 Conversion Technologies .................................................................................24

2.3.5 Intellectual Property .................................................................................................26

2.3.6 Reasons to Invest .....................................................................................................27

2.4 CARBONCURE ..............................................................................................................28

2.4.1 Company Overview .................................................................................................28

2.4.2 Funding ....................................................................................................................30

2.4.3 Key Partnerships ......................................................................................................30

2.4.4 CO2 Conversion Technologies .................................................................................31

2.4.5 Intellectual Property .................................................................................................32

2.4.6 Reasons to Invest .....................................................................................................33

2.5 ECONIC TECHNOLOGIES ...........................................................................................34

2.5.1 Company Snapshot ..................................................................................................34

2.5.2 Funding ....................................................................................................................35

2.5.3 Partnerships ..............................................................................................................36

2.5.4 Technology Overview ..............................................................................................36

2.5.5 Intellectual Property .................................................................................................37

2.5.6 Reasons to Invest .....................................................................................................38

2.6 LANZATECH..................................................................................................................39

2.6.1 Company Overview .................................................................................................39

2.6.2 Funding ....................................................................................................................41

2.6.3 Key Partnerships ......................................................................................................41

2.6.4 CO2 Conversion Technologies .................................................................................42

2.6.5 Intellectual Property .................................................................................................44

2.6.6 Reasons to Invest .....................................................................................................46

2.7 NEWLIGHT TECHNOLOGIES .....................................................................................47

2.7.1 Company Overview .................................................................................................47

2.7.2 Funding ....................................................................................................................49

2.7.3 Key Partnerships ......................................................................................................49

2.7.4 CO2 Conversion Technologies .................................................................................49

2.7.5 Intellectual Property .................................................................................................51

2.7.6 Reasons to Invest .....................................................................................................52



| xxi

2.8 CARBONFREE CHEMICALS/SKYONIC CORP ........................................................ 54

2.8.1 Company Overview ................................................................................................ 54

2.8.2 Funding ................................................................................................................... 55

2.8.3 Key Partnerships ..................................................................................................... 55

2.8.4 CO2 Conversion Technologies ................................................................................ 56

2.8.5 Intellectual Property ................................................................................................ 57

2.8.6 Reasons to Invest .................................................................................................... 58

2.9 SUNFIRE ........................................................................................................................ 60

2.9.1 Company Overview ................................................................................................ 60

2.9.2 Funding ................................................................................................................... 61

2.9.3 Key Partnerships ..................................................................................................... 61

2.9.4 CO2 Conversion Technologies ................................................................................ 62

2.9.5 Intellectual Property ................................................................................................ 62

2.9.6 Reasons to Invest .................................................................................................... 64

2.10 CLEANCARBON ENERGY CORP .......................................................................... 65

2.10.1 Company Overview ............................................................................................ 65

2.10.2 Funding and Partnerships .................................................................................... 66

2.10.3 CO2 Conversion Technology .............................................................................. 66

2.10.4 Future Prospects .................................................................................................. 68

2.11 DIOXIDE MATERIALS ............................................................................................ 68

2.11.1 Company Overview ............................................................................................ 68

2.11.2 Funding and Partnerships .................................................................................... 69

2.11.3 CO2 Conversion Technologies ............................................................................ 70

2.11.4 Future Prospects .................................................................................................. 71

2.12 EMPOWER MATERIALS ......................................................................................... 72

2.12.1 Company Overview ............................................................................................ 72

2.12.2 Funding and Partnerships .................................................................................... 73

2.12.3 CO2 Conversion Technologies ............................................................................ 73

2.12.4 Future Prospects .................................................................................................. 74

2.13 LIQUID LIGHT .......................................................................................................... 74

2.13.1 Company Snapshot ............................................................................................. 74



xxii | 

2.13.2 Funding and Partnerships .....................................................................................75

2.13.3 CO2 Conversion Technologies .............................................................................76

2.13.4 Future Prospects ...................................................................................................78

2.14 NOVOMER .................................................................................................................78

2.14.1 Company Snapshot ..............................................................................................78

2.14.2 Funding and Partnerships .....................................................................................79

2.14.3 CO2 Conversion Technologies .............................................................................80

2.14.4 Future Prospects ...................................................................................................81

2.15 OPUS 12 ......................................................................................................................81

2.15.1 Company Snapshot ..............................................................................................81

2.15.2 Funding and Partnerships .....................................................................................82

2.15.3 CO2 Conversion Technologies .............................................................................83

2.15.4 Future Prospects ...................................................................................................84

2.16 PHYTONIX .................................................................................................................84

2.16.1 Company Snapshot ..............................................................................................84

2.16.2 Funding and Partnerships .....................................................................................85

2.16.3 CO2 Conversion Technologies .............................................................................86

2.16.4 Future Prospects ...................................................................................................87

2.17 SOLIDIA TECHNOLOGIES ......................................................................................88

2.17.1 Company Snapshot ..............................................................................................88

2.17.2 Funding & Partnerships .......................................................................................88

2.17.3 CO2 Conversion Technologies .............................................................................90

2.17.4 Future Prospects ...................................................................................................93

2.18 NANYANG ZHONGJU TIANGUAN LOW CARBON TECHNOLOGY LTD .......93

2.18.1 Company Snapshot ..............................................................................................93

2.18.2 Funding and Partnerships .....................................................................................94

2.18.3 CO2 Conversion Technologies .............................................................................94

2.18.4 Future Prospects ...................................................................................................95

2.19 REFERENCES ............................................................................................................95

3. VENTURE CAPITAL PROVIDERS ............................................................................105

3.1 AMADEUS CAPITAL PARTNERS ............................................................................105



| xxiii 

3.1.1 Organization Overview ......................................................................................... 105

3.1.2 Approach to Funding ............................................................................................ 106

3.1.3 Funding Portfolio .................................................................................................. 106

3.1.4 CleanTech Strategy ............................................................................................... 107

3.2 BASF VENTURE CAPITAL (BVC) ........................................................................... 107

3.2.1 Organization Overview ......................................................................................... 107

3.2.2 Approach to Funding ............................................................................................ 108

3.2.3 Funding Portfolio .................................................................................................. 109

3.2.4 CleanTech Strategy ............................................................................................... 110

3.3 BDC VENTURE CAPITAL ......................................................................................... 110

3.3.1 Organization Overview ......................................................................................... 110

3.3.2 Approach to Funding ............................................................................................ 111

3.3.3 Funding Portfolio .................................................................................................. 112

3.3.4 CleanTech Strategy ............................................................................................... 113

3.4 BP VENTURES ............................................................................................................ 113

3.4.1 Organization Overview ......................................................................................... 113

3.4.2 Approach to Funding ............................................................................................ 113

3.4.3 Funding Portfolio .................................................................................................. 114

3.4.4 CleanTech Strategy ............................................................................................... 116

3.5 CHEVRON TECHNOLOGY VENTURES ................................................................. 116

3.5.1 Organization Overview ......................................................................................... 116

3.5.2 Approach to Funding ............................................................................................ 117

3.5.3 Funding Portfolio .................................................................................................. 117

3.5.4 CleanTech Strategy ............................................................................................... 119

3.6 BILL AND MELINDA GATES FOUNDATION ........................................................ 119

3.6.1 Organization Overview ......................................................................................... 119

3.6.2 Approach to Funding ............................................................................................ 120

3.6.3 Funding Portfolio .................................................................................................. 120

3.6.4 CleanTech Strategy ............................................................................................... 121

3.7 CHINESE ACADEMY OF SCIENCES ....................................................................... 121

3.7.1 Organization Overview ......................................................................................... 121



xxiv | 

3.7.2 Approach to Funding .............................................................................................123

3.7.3 Funding Portfolio ...................................................................................................124

3.7.4 CleanTech Strategy ................................................................................................124

3.8 EMISSIONS REDUCTION ALBERTA .......................................................................125

3.8.1 Organization Overview ..........................................................................................125

3.8.2 Approach to Funding .............................................................................................125

3.8.3 Funding Portfolio ...................................................................................................126

3.8.4 CleanTech Strategy ................................................................................................128

3.9 EU HORIZON 2020 ......................................................................................................128

3.9.1 Organization Overview ..........................................................................................128

3.9.2 Approach to Funding .............................................................................................130

3.9.3 Funding Portfolio ...................................................................................................131

3.9.4 CleanTech Strategy ................................................................................................131

3.10 INNOVATE UK ........................................................................................................132

3.10.1 Organization Overview ......................................................................................132

3.10.2 Approach to Funding .........................................................................................133

3.10.3 Funding Portfolio ...............................................................................................133

3.10.4 CleanTech Strategy ............................................................................................134

3.11 COSIA........................................................................................................................135

3.11.1 Organization Overview ......................................................................................135

3.11.2 Approach to Funding .........................................................................................135

3.11.3 Funding Portfolio ...............................................................................................136

3.11.4 CleanTech Strategy ............................................................................................137

3.11.5 NRG COSIA Carbon X-Prize Competition .......................................................137

3.12 UNITED STATES DEPARTMENT OF ENERGY (US DOE) ................................139

3.12.1 Organization Overview ......................................................................................139

3.12.2 Approach to Funding .........................................................................................141

3.12.3 Funding Portfolio ...............................................................................................141

3.12.4 CleanTech Strategy ............................................................................................142

3.13 REFERENCES ..........................................................................................................142

4. INDEX...............................................................................................................................149 



| xxv

Figure ES.1 Global Anthropogenic GHG Emission by Type, 2014 ............................. xxxv 

Figure ES.2 Global Map Of CO2 Emissions and Top Ten Polluters 2015 .................. xxxvi 

Figure ES.3 CO2 Conversion to Chemicals and Products ........................................... xxxvii 

Figure 2.1.4.1 Fermentation of Glucose to Succinate and Competing Pathways ................ 11 

Figure 2.1.4.2 Bioamber Technology ................................................................................... 12 

Figure 2.2.4.1 Blue Planet Limited LCP  ...................................................... 18 

Figure 2.3.4.1 Carbon Recycling International CO2 Conversion Technology ..................... 24 

Figure 2.4.4.1 Carboncure CO2 Conversion Technology ..................................................... 32 

Figure 2.5.4.1 Ring Opening Copolymerisation of Epoxides .............................................. 36 

Figure 2.5.4.2 Econic Technologies Rocop Catalytic Complex........................................... 37 

Figure 2.6.4.1 Carbon Monoxide Fermentation via the Wood-Ljungdahl Pathway ............ 43 

Figure 2.7.4.1 Newlight Bioreactor Configuration f ....................... 51 

Figure 2.8.4.1 Skymine Process for Sequestering CO2 As Limestone ................................. 57 

Figure 2.9.4.1 Sunfire SOFC Technology ............................................................................ 62 

Figure 2.10.3.1 Cleancarbon Energy CO2 Conversion Technology....................................... 67 

Figure 2.12.3.1 Ring Opening Copolymerisation of Epoxides .............................................. 73 

Figure 2.13.3.1 Liquid Light CO2 Conversion Technologies ................................................ 76 

Figure 2.13.3.2 CO2 to Chemicals Process Schematic ........................................................... 77 

Figure 2.13.3.1 Novomer Technology for Propiolactone Platform Chemicals ...................... 80 

Figure 2.15.2.1 Opus 12 CO2 Conversion Technology .......................................................... 83 

Figure 2.16.3.1 CO2 Fermentation to Biobutanol ................................................................... 86 

Figure 2.16.3.2 Designer Oxyphotobacteria with Built in Biosafety Mechanism ................. 87 

Figure 2.17.3.1 Potential CO2 Savings from Solidia Cement and Solidia Concrete .............. 92 

Figure 2.1.8.3.1 Ring Opening Copolymerisation of Epoxides .............................................. 95 

Figure 3.2.2.1 BASF Venture Capital (BVC) Funding Process ......................................... 109 

Figure 3.3.1.1 BDC Strategy for Boosting Competitiveness of Canadian SME ................ 111 

Figure 3.3.3.1 BDC Venture Capital Size and Portfolio .................................................... 112 

Figure 3.4.2.1 BP Ventures Funding Portfolio by Sector ................................................... 114 

Figure 3.5.1.1 Chevron Technology Ventures (CTV) Funding Sectors ............................. 116 



xxvi | 

Figure 3.6.2.1 Gates Foundation Approach to Funding ....................................................... 120

Figure 3.7.1.1 Location of CAS Institutes in China ............................................................. 122

Figure 3.7.1.2 CAS Organizational Structure ....................................................................... 123

Figure 3.9.1.1 EU Horizon 2020 Organizational Structure and Funding .............................. 130

Figure 3.9.2.1 EU Horizon 2020 Funding Mechanism ......................................................... 131

Figure 3.10.1.1 Innovate UK: Organizational Structure ......................................................... 132

Figure 3.11.3.1 COSIA Projects by Cost ................................................................................ 136

Figure 3.11.3.2 COSIA Project Finance Summary ................................................................. 136

Table ES.1 Venture Capital Company Comparison .................................................. xxxviii 

Table ES.2 Non VC-Funding Organization High Level Comparison ......................... xxxix 

Table ES.3 CO2 Conversion Startup Product Comparison ................................................ xl 

Table ES.4 CO2 Conversion Startup Conversion Technology Comparison ..................... xli 

Table 1.2.2.1 Technology Companies Profiled ....................................................................... 3

Table 2.1.1.1 Bioamber Teams and Advisory Boards ............................................................. 8

Table 2.1.2.1 Bioamber Funding Arrangements ..................................................................... 9

Table 2.1.3.1 Key Bioamber Partnerships And Agreements 2008 To Present ..................... 10

Table 2.1.5.1 Bioamber Patent IP Summary (US Grants Only) ............................................ 13

Table 2.1.6.1 Bioamber Investment Opportunities And Challenges ..................................... 15

Table 2.2.1.1 Blue Planet Teams and Advisory Boards ........................................................ 16

Table 2.2.5.1 Blue Planet Limited Patent Application Summary ......................................... 19

Table 2.2.6.1 Blue Planet Limited Investment Opportunities And Challenges .................... 21

Table 2.3.1.1 Carbon Recycling International Teams And Advisory Boards ....................... 23

Table 2.3.4.1 Actual Ghg Emission Values Using ISCC EU GHG Module* ....................... 26

Table 2.3.5.1 Carbon Recycling International Patent Ip Summary ....................................... 27

Table 2.3.6.1 Carbon Recycling International Investment Opportunities and Challenges ... 28

Table 2.4.1.1 Carboncure Teams and Advisory Boards ........................................................ 29



| xxvii 

Table 2.4.1.2 Carboncure CO2 and Water Savings: Current And Future Technology 
Versions .......................................................................................................... 29

Table 2.4.5.1 Carboncure International Patent IP Summary ................................................ 32

Table 2.4.6.1 Carboncure Investment Opportunities and Challenges .................................. 34

Table 2.5.1.1 Econic Technologies Management Team and Board of Directors ................. 35

Table 2.5.5.1 Econic Technologies Patent IP Summary ...................................................... 38

Table 2.5.6.1 Econic Technologies Investment Opportunities and Challenges ................... 39

Table 2.6.1.1 Lanzatech Executive Team ............................................................................. 40

Table 2.6.2.1 Lanzatech Venture Capital Funding Arrangements ....................................... 41

Table 2.6.5.1 Lanzatech Patent IP Summary ........................................................................ 44

Table 2.6.6.1 Lanzatech Investment Opportunities and Challenges .................................... 47

Table 2.7.1.1 Newlight Technologies Executive Team ........................................................ 48

Table 2.7.5.1 Newlight Patent IP Summary ......................................................................... 52

Table 2.7.6.1 Newlight Investment Opportunities and Challenges ...................................... 53

Table 2.8.1.1 Skyonic Executive Team ................................................................................ 55

Table 2.8.5.1 Skyonic Patent IP Summary ........................................................................... 58

Table 2.8.6.1 Carbonfree Investment Opportunities and Challenges ................................... 59

Table 2.9.1.1 Sunfire Executive Team ................................................................................. 60

Table 2.9.5.1 Sunfire Patent IP Summary ............................................................................ 63

Table 2.9.6.1 Sunfire Investment Opportunities and Challenges ......................................... 65

Table 2.11.1.1 Dioxide Materials: Management and Technical Teams ................................. 69

Table 2.11.3.1 Dioxide Materials Granted Patents ................................................................. 71

Table 2.13.1.1 Liquid Light: Executive Team and Board Of Directors ................................. 75

Table 2.14.1.1 Novomer: Management and Technical Teams ............................................... 79

Table 2.1.5.1.1 Opus 12 Management and Technical Teams .................................................. 82

Table 2.16.1.1 Phytonix: Management and Technical Teams ................................................ 85

Table 2.17.2.1 Solidia Technologies Key Company Events Timeline ................................... 90

Table 2.17.3.1 Comparison of Process for Ordinary Portland Cement and Solidia  
 ........................................................................................................ 91

Table 3.2.3.1 BASF Venture Capital Funding Portfolio .................................................... 109

Table 3.4.3.1 BP Venture Capital Funding Portfolio ......................................................... 114



xxviii | 

Table 3.5.3.1 Chevron Venture Capital Funding Portfolio ................................................. 118

Table 3.8.3.1 Emissions Reduction Alberta Round 1 Prize Winners .................................. 127

Table 3.8.3.1 Emissions Reduction Alberta Round 1 Prize Winners (Continued) ............. 128

Table 3.10.3.1 Innovate UK Funding For CO2 To Chemicals & Materials Projects ............ 134

Table 3.11.5.1 NRG Cosia Carbon X-Prize Round 2 Contestants ........................................ 138

Table 3.12.1.1 The DOE National Laboratories And Ghg Mitigation Projects .................... 140

  


