


Hydrogen is a chemical element�� GLVFRYHUHG� LQ� ����� E\� +HQU\� &DYHQGLVK�� that is 
now enjoying a positive momentum in the energy market. Hydrogen has had several 
ZDYHV�RI�LQWHUHVW�LQ�WKH�SDVW��PRVWO\�GXH�WR�RLO�SULFHV�VSLNHV��ZRUULHV�DERXW�WKH�RLO�SHDN�
DQG�UHVHDUFK�RQ�DOWHUQDWLYH�IXHOV��1RZDGD\V��ZH�DUH�OLYLQJ�D�QHZ�LQWHUHVW�ZDYH�

$V�D�PDWWHU�RI�IDFW��DV�DQ�HQHUJ\�FDUULHU��K\GURJHQ�KDV�VHYHUDO�SRVLWLYH�IHDWXUHV�WKDW�DUH�
LQFUHDVLQJ�VWDNHKROGHUV¶�LQWHUHVW�DURXQG�WKH�ZRUOG��,Q�IDFW��K\GURJHQ�FDQ�EH��

 ¾ 3URGXFHG�E\�GLIIHUHQW�HQHUJ\�VRXUFHV�DQG�WHFKQRORJLHV��
 ¾ 8VHG�LQ�VHYHUDO�VHFWRUV�DQG�DSSOLFDWLRQV�
 ¾ 6WRUHG�DQG�WUDQVSRUWHG�LQ�D�VWDEOH�ZD\�
 ¾ &RPELQHG�ZLWK�RWKHU�HOHPHQWV��
 ¾ 8VHG�DV�D�IHHGVWRFN�LQ�LQGXVWU\�

Moreover, it is considered a low-carbon energy carrier that can strongly contribute to 
ILJKW�FOLPDWH�FKDQJH��1HYHUWKHOHVV��LW�GHSHQGV�RQ�WKH�ZD\�LW�LV�SURGXFHG��)RU�LQVWDQFH��
XSVWUHDP�SURGXFWLRQ�ZLWK�UHQHZDEOH�HQHUJLHV�DQG�DQ�HOHFWURO\VLV�SURFHVV�RI�JHQHUDWLRQ��
ZLOO�SURYLGH�D�³JUHHQ�K\GURJHQ´��ZKLOH�³JUH\�K\GURJHQ´�LV�SURGXFHG��LI�WKH�HQHUJ\�LQSXW�LV�
D�IRVVLO�IXHO�ZLWKRXW�FDUERQ�FDSWXUH��

,Q� WKDW� UHJDUG�� HYHQ� WKRXJK� WKHUH� LV� QR� XQLTXH� VWDQGDUG� RQ� K\GURJHQ� FODVVLILFDWLRQ�� D�
FRPPRQ�FRORU� FRGH�QRPHQFODWXUH� LV�EHFRPLQJ�XVHG� LQ� WKH�PDUNHW� WR� UHIHU� WR�GLIIHUHQW�
VRXUFHV�RI�SURGXFWLRQ��7KXV��DFFRUGLQJ� WR� WKH� ,QWHUQDWLRQDO�5HQHZDEOH�(QHUJ\�$JHQF\�
- IRENA (2020) there are:

 ¾ *UH\�+\GURJHQ��SURGXFHG� IURP� IRVVLO� IXHOV� �PHWKDQH�RU�FRDO��ZLWK�605�
�VWHDP�PHWKDQH�UHIRUPLQJ��RU�JDVLILFDWLRQ�SURGXFWLRQ�SURFHVV�

 ¾ %OXH�+\GURJHQ��SURGXFHG�IURP�IRVVLO�IXHOV��PHWKDQH�RU�FRDO��ZLWK�605�RU�
JDVLILFDWLRQ�ZLWK�FDUERQ�FDSWXUH��

 ¾ 7XUTXRLVH�+\GURJHQ��FRPELQHV�WKH�XVH�RI�QDWXUDO�JDV�DV�IHHGVWRFN�ZLWK�
QR�&2��SURGXFWLRQ��XVLQJ�S\URO\VLV�SURFHVV��

 ¾ *UHHQ�+\GURJHQ��K\GURJHQ�SURGXFHG�IURP�UHQHZDEOH�HQHUJ\�WKURXJK�WKH�
HVWDEOLVKHG�WHFKQRORJ\�RSWLRQ�RI�ZDWHU�HOHFWURO\VLV7.

7  There are other technological paths that can be used to get the green hydrogen, such as physicochemical or biochemical 
SURFHVVHV��3OHDVH�¿QG�PRUH� LQIRUPDWLRQ� LQ� WKH� IROORZLQJ�GRFXPHQW� ³%DVHV�SDUD�D�&RQVROLGDomR�GD�(VWUDWpJLD�%UDVLOHLUD�GR�
+LGURJrQLR��������(3(��00(�
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Figure 1 – Hydrogen Shades

Source: FGV Europe, adapted IRENA (2020)

As reported by IRENA (2020), current hydrogen production is mostly based on natural 
JDV� DQG� FRDO� ����� RI� SURGXFWLRQ�� DQG� ��� LV� GHULYHG� E\� HOHFWURO\VLV� DV� D� E\�SURGXFW�
IURP�FKORULQH�SURGXFWLRQ��)XUWKHUPRUH��WRGD\¶V�K\GURJHQ�RXWSXW�LV�PDLQO\�XVHG�IRU�FUXGH�
RLO� UHILQLQJ�� DPPRQLD� DQG�PHWKDQRO� V\QWKHVLV� ����� RI� WKH� FRPELQHG� SXUH� DQG�PL[HG�
hydrogen demand). Thus, there is a major grey and blue production and a low insertion 
RI�JUHHQ�K\GURJHQ�LQ�VWUDWHJLF�VHFWRUV�WR�FRQWULEXWH�WR�ILJKW�FOLPDWH�FKDQJH�

However, within such scenario, global interest – governments and market players – is 
now focusing on “green hydrogen” due to its sustainable features (net-zero route) 
and cost-technical enhancement (lowering costs and technological improvement). 
Such energy carrier is crucial for the green transition of current economies, 
contributing to decarbonise industries that nowadays are using massively fossil 
fuels. 

,QGHHG��HFRQRPLHV�DUH�IDFLQJ�WKH�JUHHQ�WUDQVLWLRQ�ZKHUH�WKH�HQHUJ\�VHFWRU�KDV�D�SLYRWDO�
role. Green hydrogen, with its potentialities and challenges, is a strong ally to reduce 
JUHHQ�JDV�HPLVVLRQV�DQG�IRVWHU�LQQRYDWLRQ��+HQFH��,5(1$��������DIILUPV�

&RQYHUWLQJ� WR� JUHHQ� K\GURJHQ� FDQ� VLJQLILFDQWO\� UHGXFH� FDUERQ�

HPLVVLRQV� IURP� WKH� LQGXVWULDO� VHFWRU�� ZKLFK� LV� FXUUHQWO\� UHVSRQVLEOH�

IRU� DERXW� RQH�TXDUWHU� RI� DOO� HQHUJ\�UHODWHG� &2�� HPLVVLRQV� �RU� ����

*W&2��\U��� )RXU� LQGXVWULHV� LQ� SDUWLFXODU� ±� LURQ� DQG� VWHHO�� FKHPLFDOV�

DQG�SHWURFKHPLFDOV��FHPHQW�DQG� OLPH��DQG�DOXPLQLXP�±�DFFRXQW� IRU�

DURXQG�WKUHHTXDUWHUV�RI�WRWDO�LQGXVWULDO�HPLVVLRQV��,5(1$�����E��
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7KXV��JUHHQ�K\GURJHQ�GHYHORSPHQW�FDQ�FRQWULEXWH�WR�ILJKW�FOLPDWH�FKDQJH�ZKLOH�DVVXULQJ�
energy security and resilience, due to energy carrier characteristics. Governments and 
markets have to works together to scale-up such innovative solution in the energy market, 
DQG�WKH�QH[W�WHQ�\HDUV�DUH�DEVROXWHO\�FULWLFDO��,($�������

Green hydrogen novel market is currently gaining momentum and according to IRENA 
(2020) there are six main drivers:

1. Low variable renewable energy (VRE) electricity costs: renewable electricity 
FRVWV�DUH�FRQVWDQWO\�GHFUHDVLQJ��WXUQLQJ�WKLV�RSWLRQ�PRUH�DQG�PRUH�DWWUDFWLYH��

2. 7HFKQRORJLHV� UHDG\� WR�VFDOH�XS��K\GURO\VLV�SURGXFWLRQ�FRVWV�DUH� IDOOLQJ�VLQFH�
������JLYLQJ�D�QHZ�VFHQDULR�WR�PDUNHW�JURZWK��

3. %HQHILWV�IRU�WKH�SRZHU�V\VWHP��K\GURJHQ�LV�D�IOH[LEOH�HQHUJ\�FDUULHU�GXH�WR�LWV�
VWRUDJH�FKDUDFWHULVWLF��ZKLFK�FDQ�VWDELOL]H�UHQHZDEOH�HQHUJ\�YRODWLOLW\��

��� *RYHUQPHQW�REMHFWLYHV�IRU�QHW�]HUR�HQHUJ\�V\VWHPV��JUHHQ�K\GURJHQ�LV�FUXFLDO�
to reach Paris Agreement and Sustainable Development Goals (SDG), and in 
OLQH�ZLWK� WKH�UHVXOWV�RI�&23����� ,Q� IDFW��VWDWHV�DUH�UXQQLQJ� WR�FRSH�ZLWK�VXFK�
environmental threat, conceiving ambitious emission reduction goals, and 
green hydrogen could be a strong ally. Green hydrogen can play a key role in 
decarbonizing hard-to-abate sectors8 such as steel, cement, chemicals, heat 
IRU�EXLOGLQJV��ORQJ�KDXO�URDG�WUDQVSRUW��PDULWLPH�VKLSSLQJ�DQG�DYLDWLRQ�

��� ,QWHUHVW� RI�PXOWLSOH� VWDNHKROGHUV�� DOO� WKHVH� SRLQWV� KDYH� ULVHQ�PDUNHW� SOD\HUV�
DQG�JRYHUQPHQW�ERGLHV�LQWHUHVW�IRU�JUHHQ�K\GURJHQ�

,Q� WHUPV� RI� JUHHQ� K\GURJHQ� YDOXH� FKDLQ�� LW� LV� FOHDU� KRZ� WKH� HQHUJ\� FDUULHU� LV� D� NH\�
HOHPHQW�IRU�WKH�HQHUJ\�WUDQVLWLRQ�GXH�WR�LWV�IOH[LELOLW\�DQG�YHUVDWLOLW\��*UHHQ�K\GURJHQ�LV�
SURGXFHG�E\�UHQHZDEOH�HQHUJLHV�DQG�LW�FDQ�EH�WUDQVSRUWHG�E\�GLIIHUHQW�FDUULHUV�DQG�DOVR�
EH�VWRUHG��$IWHU�WKDW��LW�FDQ�EH�XVHG�LQ�VHYHUDO�NH\�LQGXVWULHV��0RUHRYHU��JUHHQ�K\GURJHQ�
FDQ�EH�FRPELQHG�ZLWK�&2��WR�JHQHUDWH�V\QWKHWLF�IXHOV�RU�ZLWK�QLWURJHQ�WR�FUHDWH�JUHHQ�
DPPRQLD��)LJXUH����

8 A key element to highlight, is the option to use green hydrogen in hard-to-abate industries, that are currently fueled 
E\�IRVVLO� IXHOV�DQG�QRW�HOHFWULFLW\��$V�PDWWHU�RI� IDFW�� ,($��������SLQSRLQWV� WKDW�³IRXU�¿IWKV�RI� WRWDO�¿QDO�HQHUJ\�GHPDQG�E\�HQG�
XVHUV�WRGD\�LV�IRU�FDUERQ�FRQWDLQLQJ�IXHOV��QRW�HOHFWULFLW\��,Q�DGGLWLRQ��PXFK�RI�WKH�UDZ�PDWHULDO�IRU�FKHPLFDOV�DQG�RWKHU�SURGXFWV�
FRQWDLQV�FDUERQ� WRGD\�DQG�JHQHUDWH�&2��HPLVVLRQV�GXULQJ� WKHLU�SURFHVVLQJ´��+DUG�WR�DEDWH�VHFWRUV�VXFK�DV�VWHHO�� FHPHQW��
FKHPLFDOV��KHDW�IRU�EXLOGLQJV��ORQJ�KDXO�URDG�WUDQVSRUW��PDULWLPH�VKLSSLQJ�DQG�DYLDWLRQ��PLJKW�EH�WUDQVIRUPHG�LQ�PRUH�VXVWDLQDEOH�
LQGXVWULHV�WKURXJK�WKH�PXOWLSOHV�XVHV�RI�JUHHQ�K\GURJHQ�
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Figure 2 – Green Hydrogen Value Chain

Source: IRENA (2020), adapted FGV

IRENA (2020) pinpoints that is crucial to decide which application should be prioritized, 
DV�D�SROLF\�GHFLVLRQ��³3ROLF\�PDNHUV�VKRXOG�LGHQWLI\�WKH�KLJKHVW�YDOXH�DSSOLFDWLRQV�IRU�D�
JLYHQ�DPRXQW�RI�JUHHQ�K\GURJHQ��LQ�RUGHU�WR�IRFXV�WKHLU�SROLF\�HIIRUWV�ZKHUH�WKH\�FRXOG�
SURYLGH�WKH�PRVW�LPPHGLDWH�DGYDQWDJHV�DQG�HQDEOH�HFRQRPLHV�RI�VFDOH´��)RU�H[DPSOH��
FRQWLQXHV�WKH�LQVWLWXWLRQ��³RQH�SRWHQWLDO�UROH�IRU�JUHHQ�K\GURJHQ�SROLF\�LV�WR�VXSSRUW�DQG�
WKHQ�DFFHOHUDWH�D�VKLIW� WR�JUHHQ�K\GURJHQ� LQ� LQGXVWULDO� DSSOLFDWLRQV�ZKHUH�K\GURJHQ� LV�
DOUHDG\�XVHG�� VXFK�DV� UHILQLQJ�DQG� WKH�SURGXFWLRQ�RI� DPPRQLD�DQG�PHWKDQRO� �,5(1$��
�����´�

Nevertheless, green hydrogen needs to overcome some challenging barriers in order to 
VFDOH�XS�LQ�WKH�PDUNHW��,5(1$��������OLVWV�WKH�IROORZLQJ�EDUULHUV�

1. +LJK�SURGXFWLRQ�FRVWV��LQ������WKH�FRVW�RI�SURGXFLQJ�JUHHQ�K\GURJHQ�XVLQJ�UHQHZDEOH�
energies is on average two or three times more expensive than grey hydrogen. Also, 
LI�WDNLQJ�LQWR�DFFRXQW�HQG�XVH�WHFKQRORJLHV��DGRSWLQJ�JUHHQ�K\GURJHQ�XWLOL]DWLRQ�FDQ�
EH�H[SHQVLYH��)RU�LQVWDQFH��IXHO�FHOOV�DQG�K\GURJHQ�WDQNV�FRVWV�DUH�DW�OHDVW�����WR�
�� WLPHV� WKDQ� IRVVLO� IXHO� WHFKQRORJ\� �7KH�1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\� ��
15(/���������,Q�WKH�DYLDWLRQ�LQGXVWU\��WRR��V\QWKHWLF�IXHOV�DUH�XS�WR�HLJKW�WLPHV�PRUH�
FRVWO\�WKDQ�IRVVLO�IXHO�MHWV��,5(1$������D��
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2. /DFN� RI� GHGLFDWHG� LQIUDVWUXFWXUH�� HYHQ� WKRXJK� K\GURJHQ� FDQ� XVH� H[LVWLQJ�
LQIUDVWUXFWXUH�� WKHUH�DUH� VRPH�FKDOOHQJHV� WR�EH�FRQVLGHUHG��+\GURJHQ�SURGXFWLRQ�
used to be made in a decentralized manner. So, current transmission pipelines 
�������NP��DUH�ORZ�LQ�FRPSDULVRQ�ZLWK�H[LVWLQJ�QDWXUDO�JDV�LQIUDVWUXFWXUH����PLOOLRQ�
NP��� JOREDOO\� VSHDNLQJ� �+\GURJHQ� $QDO\VLV� 5HVRXUFH� &HQWHU�� ������� 7KH� VDPH�
LV� WUXH� IRU� UHIXHOLQJ� VWDWLRQV� DURXQG� WKH� ZRUOG�� +\GURJHQ� KDV� ����� DQG� JDVROLQH�
and diesel are 200.000 in the United States and Europe (Advanced Fuel Cells 
Technology Collaboration Programme - AFC TCP, 2020). Moreover, reusing existing 
QDWXUDO� JDV� LQIUDVWUXFWXUH�� LV� D� UHDO� RSWLRQ�� WKRXJK� LW� QHHGV� IXUWKHU� LQYHVWPHQW� WR�
H[SDQG�DQG�DGDSW��UHWURILWWLQJ���

3. (QHUJ\� /RVVHV�� WKURXJKRXW� WKH� JUHHQ� K\GURJHQ� YDOXH� FKDLQ�� VLJQLILFDQW� HQHUJ\�
ORVVHV�RFFXU��)RU�LQVWDQFH���������RI�WKH�HQHUJ\�XVHG�WR�SURGXFH�K\GURJHQ�WKURXJK�
HOHFWURO\VLV�LV�ORVW��,5(1$���������)XUWKHUPRUH��WKH�FRQYHUVLRQ�RI�JUHHQ�K\GURJHQ�
LQWR�RWKHU�HQHUJ\�FDUULHUV��OLNH�DPPRQLD��FDQ�UHVXOW�LQ��������HQHUJ\�ORVV��HYHQ�WKH�
WUDQVSRUWDWLRQ�RI�K\GURJHQ�GHPDQGV�DGGLWLRQDO�HQHUJ\�LQSXWV��RQ�DYHUDJH��������
RI�WKH�HQHUJ\�RI�WKH�K\GURJHQ�LWVHOI��%1()��������6WDIIHOO�HW�DO���������,NlKHLPR�HW�
DO����������)XHO�FHOOV�XVH�FDQ�DOVR� OHDG�WR�DQ�DGGLWLRQDO���±����HQHUJ\� ORVV��7KH�
key point, according to IRENA, is the higher the energy loss, the higher the need 
WR� SURGXFH� JUHHQ� K\GURJHQ�� 7KXV�� LW� KDV� WR� EH� FRQVLGHUHG� LI� WKH� VRODU� DQG� ZLQG�
SURGXFWLRQ�GHYHORSPHQW�SDFH� LV�HQRXJK�WR�PHHW� WKH�QHHGV� IRU�ERWK�HOHFWULILFDWLRQ�
RI� HQG� XVHV�� JOREDO� JUHHQ� VXSSO\� FKDLQ� GHYHORSPHQW� DQG� WKH� FRVW� RI� DGGLWLRQDO�
FDSDFLW\�

��� /DFN� RI� YDOXH� UHFRJQLWLRQ�� WKH� PDUNHW� IRU� JUHHQ� K\GURJHQ� DQG� LWV� ILQDO� XVHV� DUH�
VWLOO� LQ� DQ� LQFLSLHQW� SKDVH�� ,Q� IDFW�� ,5(1$� ������� DIILUPV� WKDW� WKHUH� LV� ³QR� JUHHQ�
K\GURJHQ�PDUNHW��QR�JUHHQ�VWHHO��QR�JUHHQ�VKLSSLQJ�IXHO�DQG�EDVLFDOO\�QR�YDOXDWLRQ�
RI� WKH� ORZHU� *+*� HPLVVLRQV� WKDW� JUHHQ� K\GURJHQ� FDQ� GHOLYHU´�� )XUWKHUPRUH�� WKH�
DJHQF\� DVVHUWV� WKDW� ³K\GURJHQ� LV� QRW� HYHQ� FRXQWHG� LQ� RIILFLDO� HQHUJ\� VWDWLVWLFV� RI�
WRWDO�ILQDO�HQHUJ\�FRQVXPSWLRQ��DQG�WKHUH�DUH�QR�LQWHUQDWLRQDOO\�UHFRJQL]HG�ZD\V�RI�
GLIIHUHQWLDWLQJ�JUHHQ�IURP�JUH\�K\GURJHQ´�

��� Need to ensure sustainability: green hydrogen is produced by renewable energies, 
DQG� VXFK� IHDWXUH� JLYHV� LW� D� VXVWDLQDELOLW\� FKDUDFWHULVWLF�� +RZHYHU�� LI� HOHFWURO\VLV�
LV� UHDOL]HG� IURP� WKH� XVH� RI� HOHFWULF� JULG� RU� WKH�PL[�ZLWK� UHQHZDEOH� HQHUJLHV�� LW� LV�
SRVVLEOH�WKDW�WKH�HQHUJ\�SURGXFHG�VWHPV�IURP�IRVVLO� IXHOV�WRR��7KHUHIRUH�� LW�QHHGV�
WR� FRQVLGHU� RULJLQ� OLIHF\FOH� HPLVVLRQV� WR� HYDOXDWH� VXVWDLQDELOLW\� DVSHFWV� RI� JUHHQ�
hydrogen.
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Figure 3 – Green Hydrogen Drivers and Barriers

6RXUFH��,5(1$�������ILJXUH�PDGH�E\�)*9

*LYHQ� WKH� DERYH� LQIRUPDWLRQ�� LW� LV� QRZ� SRVVLEOH� WR� JLYH� D� VWUDWHJLF� SRVLWLRQLQJ� RI� WKH�
green hydrogen market, in general terms. Using policy stage approach� (IRENA, 2020) 
±�6WDJH���7HFKQRORJ\�UHDGLQHVV��6WDJH���0DUNHW�SHQHWUDWLRQ�DQG�6WDJH���0DUNHW�JURZWK�
±�JUHHQ�K\GURJHQ�SRVLWLRQLQJ�LV�DW�WKH�ILUVW�VWDJH�DQG��LQ�VRPH�FRXQWULHV�RU�LQGXVWULHV��LV�
SHUIRUPLQJ�LQ�WKH�VHFRQG�VWDJH��

+HQFH�� WKH�WHFKQRORJ\� LV�UHDG\�WR�EH�XVHG�� WKRXJK� LV� IDFLQJ�WHFKQRORJLFDO��PDUNHW�DQG�
institutional barriers that have to be overcome through research and development 
LQYHVWPHQWV��UHJXODWLRQ�HQKDQFHPHQW��HFRQRPLF�LQFHQWLYHV�DQG�PDUNHW�IRVWHULQJ��6RPH�
regions though, like Europe, are experiencing industrial cases that are going beyond 
demonstrational cases but are conceiving investment-ready projects, that have the 
potential to scale up (i.e. hydrogen valleys).

�� $FFRUGLQJ� WR� ,5(1$�������� WKHUH�DUH� WKUHH�SROLF\�VWDJHV��DV� IROORZ�����7HFKQRORJ\�5HDGLQHVV��$W� WKLV�VWDJH��JUHHQ�
K\GURJHQ� LV� D� QLFKH� WHFKQRORJ\� ZLWK� OLWWOH� XVH� H[FHSW� LQ� GHPRQVWUDWLRQ� SURMHFWV�� LW� LV� PRVWO\� SURGXFHG� RQ�VLWH� ZLWK� OLPLWHG�
LQIUDVWUXFWXUH�GHYHORSPHQW�� 7KH� ODUJHVW� EDUULHU� WR� JUHDWHU� XVH� LV� FRVW�� 7KH�PDLQ� UROH� RI� SROLF\�PDNHUV� LV� WR� HQFRXUDJH�DQG�
DFFHOHUDWH�IXUWKHU�GHSOR\PHQW�RI�HOHFWURO\VHUV����0DUNHW�3HQHWUDWLRQ��$W�WKLV�VWDJH��VRPH�DSSOLFDWLRQV�DUH�RSHUDWLRQDO�DQG�DEOH�
WR�SURYH�ZKDW�JUHHQ�K\GURJHQ�FDQ�GR�DQG�DW�ZKDW�FRVW��6FDOLQJ�XS� WKHVH� WHFKQRORJLHV�DQG�GHYHORSLQJ�H[SHULHQFH� WKURXJK�
OHDUQLQJ�E\�GRLQJ�UHGXFHV�FRVWV�DQG�KHOSV�FORVH� WKH�SUR¿WDELOLW\�JDS��7KLV�VWDJH�DOVR�EHJLQV� WR�VHH�EHQH¿WV� IURP�V\QHUJLHV�
EHWZHHQ�DSSOLFDWLRQV��LQFUHDVLQJ�K\GURJHQ�GHPDQG�DQG�UHDOLVLQJ�HFRQRPLHV�RI�VFDOH�IRU�SURGXFWLRQ�DQG�LQIUDVWUXFWXUH��7KHVH�
V\QHUJLHV�FDQ�WDNH�SODFH�LQ�LQGXVWULDO�FOXVWHUV��K\GURJHQ�YDOOH\V��H�J��FLWLHV��RU�KXEV��H�J��SRUWV�����0DUNHW�*URZWK��$W�WKLV�VWDJH��
JUHHQ�K\GURJHQ�EHFRPHV�D�ZHOO�NQRZQ�DQG�ZLGHO\�XVHG�HQHUJ\�FDUULHU�DQG�LV�FORVH�WR�UHDFKLQJ�LWV�IXOO�SRWHQWLDO��,W�KDV�EHFRPH�
FRPSHWLWLYH�ERWK�RQ�WKH�VXSSO\�VLGH�DQG�LQ�LWV�HQG�XVHV��'LUHFW�LQFHQWLYHV�DUH�QR�ORQJHU�QHHGHG�IRU�PRVW�DSSOLFDWLRQV�DQG�SULYDWH�
FDSLWDO�KDV�UHSODFHG�SXEOLF�VXSSRUW�LQ�GULYLQJ�K\GURJHQ�JURZWK��7KHUH�LV�IXOO�ÀH[LELOLW\�LQ�FRQYHUWLQJ�K\GURJHQ�WR�RWKHU�HQHUJ\�
FDUULHUV��PDNLQJ� LW�SRVVLEOH� WR�XVH�WKH�PRVW�FRQYHQLHQW�DOWHUQDWLYH�GHSHQGLQJ�RQ�WKH�VSHFL¿F�FRQGLWLRQV� LQ�HDFK�UHJLRQ��7KH�
SRZHU�V\VWHP�KDV�EHHQ�GHFDUERQLVHG�DQG�RQO\�JUHHQ�K\GURJHQ�LV�EHLQJ�GHSOR\HG��0RVW�QDWXUDO�JDV�LQIUDVWUXFWXUH�KDV�EHHQ�
UHSXUSRVHG�WR�WUDQVSRUW�SXUH�K\GURJHQ��)RU�IXUWKHU�LQIRUPDWLRQ��SOHDVH�UHDG�,5(1$��������
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Figure 4 – Policy Stages and Green Hydrogen Market positioning

Source: FGV

In order to foster green hydrogen market penetration, it is worth to highlight the 
role of international cooperation��6XFK�SDUWQHUVKLSV�FRXOG�PXWXDOO\�EHQHILW�FRXQWULHV�
E\�LGHQWLI\LQJ�DQG�GHSOR\LQJ�SURMHFWV�WKDW�FRQVLGHU�WHFKQRORJLFDO�WUDQVIHU�DQG�DEVRUSWLRQ��
EHVW�SUDFWLFHV�H[FKDQJHV��VXVWDLQDEOH�ILQDQFH��FDSDFLW\�EXLOGLQJ�DQG�LQWHUQDWLRQDO�WUDGH�
(import/export). Such activities and initiatives have the potential to contribute to trigger 
RII�JUHHQ�K\GURJHQ�PDUNHW�LQ�D�FRRSHUDWLRQ�SHUVSHFWLYH��

The focus is on the potential cooperation between Brazil and European Countries 
on the hydrogen market and hydrogen valley related model. Indeed, WEF (2021) 
pinpoints that, given the actual geopolitical context, middle powers can exercise leadership 
WR� UHLQIRUFH�JOREDO� UHVLOLHQFH��+HQFH��SDUWQHUVKLSV�ZLWK�JUHDW�SRZHUV�FRXQWULHV�FDQ�EH�
YHU\�EHQHILFLDO�IRU�JUHHQ�K\GURJHQ�PDUNHW�GHYHORSPHQW��

Thus, Brazil has a key role to play in the novel green hydrogen market in partnership 
with European countries, where such industries can give relevant insights. Conversely 
(XURSH�FRXOG�EHQHILW�ZLWK�%UD]LO�SDUWQHUVKLS�LQ�LQQRYDWLRQ�DQG�FRPPHUFLDO�WHUPV��

The next article will expand on the European experiences in green hydrogen market, 
VSHFLILFDOO\�WKH�K\GURJHQ�YDOOH\V�PRGHO��7KH�IROORZLQJ�DUWLFOH�ZLOO�GHVFULEH�%UD]LO�JUHHQ�
K\GURJHQ�PDUNHW��/DVWO\��WKH�ILQDO�DUWLFOH�ZLOO�H[SODLQ�%UD]LO�(XURSHDQ�UHODWLRQV�RQ�VXFK�
market.
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