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Hannover Messe will be opening its do-
ors from 30 May to 2 June, constituting 
a further step forward in the return to 
“business as usual”. This will be confir-
med by the attendance of over 1,750 
firms at Europe’s largest industrial te-
chnology fair, occupying eleven pavi-
lions. Empresa XXI will be participating 
in the event through the publication of 
the special issue ‘Hi-Tech Basque Coun-
try’, which is being distributed at the 
German fair for the fifth year in a row.  

The key issues in this year’s edition 
will be ‘Digitisation and Sustainability’ 
and, in turn, the guest country will be 
Portugal, which hosts 550 German 
companies. Furthermore, Portugal’s re-
presentation in Hannover will amount 
to more than a hundred businesses. 

Sources at Hannover Messe predict 
that the most successful firms are likely 
to be those involved in mechanical en-
gineering, electrical engineering, logis-
tics, energy, software and IT, as they re-
flect the trend towards digitised resour-
ces and efficient and emission-free ma-
nufacturing. The topics and technolo-
gies to be addressed will include Auto-
mation, Movement and Drive Assem-
blies, Digital Ecosystems, Energy Solu-
tions, Engineering Components, Machi-
nery of the Future, Global Businesses 
and Markets, and Logistics. The fair 

will also feature a programme of lectu-
res on the platforms Industry 4.0, 
Energy 4.0, and Tech Transfer, where 
exhibitors will showcase their designs, 
technologies and best practices. 

New raw materials and circularity  

Another highlight is that “the expected 
drop in fossil fuel imports will have a 
significant impact on Europe’s indus-
trial value chains”, according to the 
German Energy Agency (dena), the IG 
BCE trade union’s Foundation for La-
bour and the Environment, and the 
Potsdam Institute for Advanced Sustai-
nability Studies (IASS). 

“Emerging dependencies and com-
petitive relationships go hand-in-hand 

with the growing importance of green 
hydrogen”, the report stresses; and this 
affects commodities such as platinum 
and iridium, which are essential for 
producing hydrogen and its related 
technologies and components. “It´s not 
simply a question of finding new sour-
ces of critical resources, but also of fos-
tering values, standards, socioeconomic 
development, and political stability in 
Europe”. The report highlights the tran-
sition from a linear economy to a cir-
cular one, which means more than sim-
ply recycling, requiring “a far-reaching 
reorganisation of industrial value 
chains, new and innovative business 
models, investment in R&D, and res-
tructuring the labour market”.

THE FAIR | RETURNING TO NORMALITY 

INDUSTRY LIVE! 
HANNOVER IS SET TO BECOME THE TECHNOLOGICAL FOCAL POINT FOR GAUGING THE TRANSFORMATION

DIGITAL AND 
SUSTAINABLE 

The organisers of 

Hannover Messe stress 

that digitisation and 

sustainability play a 

crucial part in industrial 

transformation. With a 

view to increasing 

competition, industry 

needs to reduce CO2 

emissions; and to do so, 

investment is required 

in cutting-edge 

technologies. Mindful of 

this, Hannover Messe 

and its exhibitors are to 

merge the concepts of 

digitisation, artificial 

intelligence, automation 

and sustainable energy 

to find solutions for 

global challenges.

Managers of Grindel gears reading the special issue of Empresa XXI on their stand at Hannover Messe 2019.
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Europe’s economic and monetary policy 
has changed tack this year. The health cri-
sis has prompted two key decisions in this 
field: the temporary suspension of the pu-
blic deficit rule and the extension of its 
quantitative easing policy by the European 
Central Bank (ECB). These circumstances 
coincided in 2021 with a global increase in 
demand for goods and commodities, which 
was embodied in the almost complete brea-
kdown in supply chains and a hike in pri-
ces. 

This economic upheaval was reflected in 
Europe by the ‘microchip crisis’. This factor 
revealed the weakness of a substantial part 
of the continent’s manufacturing sector, 
which added to the macroeconomic imba-
lance and the risk of stagflation.  

The EU is now facing the challenge of 
rolling out effective measures for the regio-
nalisation of the industrial supply chain 
and the control of inflation. The former re-
quires overcoming the weakness in the pro-
duction of raw materials and basic compo-
nents for industry. In the latter, meanwhi-
le, the restrictions imposed by the ECB and 
the increase in the price of money need to 
be tempered to avoid the most indebted 
countries triggering a euro crisis. 

An opportunity for industrialising 

These factors will help to raise the pace of 
industrialisation in Europe. Following the 
leap to globalisation over the past two de-
cades prior to regionalisation, the EU will 
need to introducer more integrated supply 
chains within its frontiers. This is a clear 
opportunity for European manufacturing 
that, nonetheless, will not obviate the ne-
ed to uphold a policy of regional multi-lo-
calisation. 

The shift in industrial policy will be 
boosted by Next Generation 
funds, designed to facilitate 
the digital, ecological, and so-
cioeconomic transition. The 
plan is to inject 750 billion 
euros, with 52% being non-
refundable and the rest in 
loans. 

At the same time, the Eu-
ropean Commission has be-
gun to design plans for correcting the defi-
cits incurred in the supply crisis. For exam-
ple, Brussels has operationalised the pro-
gramme for reducing outside dependency 

on the production of chips and other ma-
terials, and for promoting Europe’s techno-
logical leadership by increasing its capacity 
for the research, design, and manufacture 
of strategic components.  

Digital sovereignty 

As in the field of energy, the aim is to bols-
ter the secure supply of a vital component 
in industrial operations. The new European 
Chips Act, announced by the President of 

the Commission, Ursula von 
der Leyen, will channel 43 
billion euros from public and 
private funds with the remit 
to convert Europe into a chip 
manufacturing centre, capa-
ble of making 20% of the 
world’s output in 2030, com-
pared to the current figure of 
scarcely 10%. 

This legislation is designed to defend 
Europe’s digital sovereignty and regionali-
se production. This is the same approach 
being taken by the Chinese and US go-

INTRODUCTION | A NEW ESCENARIO 

STRATEGIC CHANGE 

IN TACK   
A RESTRICTIVE MONETARY POLICY COINCIDES WITH A SHIFT  

TO REGIONALISATION IN INDUSTRIAL SUPPLY CHAINS

GROWTH IN THE PUBLIC DEFICIT OVER GDP 

The health crisis put an end to the downward trend in the annual public 

deficit over GDP, which in the EU rose from -0.5% in 2020 to -6.9% 

  2020 2019 2018 2017 2016 

 Spain -11.0% -2.9% -2.5% -3.0% -4.3% 

 Greece -10.1% +1.1% +0.9% +0.6% +0.2% 

 Malta -9.7% +0.5% +1.9% +3.2% +1.1% 

 Italy -9.6% -1.5% -2.2% -2.4% -2.4% 

 Romania -9.4% -4.4% -2.9% -2.6% -2.6% 

 Belgium -9.1% -1.9% -0.8% -0.7% -2.4% 

 France -9.1% -3.1% -2.3% -3.0% -3.6% 

 Austria -8.3% +0.6% +0.2% -0.8% -1.5% 

 Hungary -8.0% -2.1% -2.1% -2.5% -1.8% 

 Slovenia -7.7% +0.4% +0.7% -0.1% -1.9% 

 Croatia -7.4% +0.3% +0.2% +0.8% -0.9% 

 Euro-zone -7.2% -0.6% -0.4% -0.9% -1.5% 

 Lithuania -7.2% +0.5% +0.5% +0.4% +0.3% 

 Poland -7.1% -0.7% -0.2% -1.5% -2.4% 

 EU -6.9% -0.5% -0.4% -0.8% -1.4% 

 Portugal -5.8% +0.1% -0.3% -3.0% -1.9% 

 Cyprus -5.7% +1.3% -3.5% +1.9% +0.3% 

 Czech Republic -5.6% +0.3% +0.9% +1.5% +0.7% 

 Estonia -5.6% +0.1% -0.6% -0.5% -0.4% 

 Slovakia -5.5% -1.3% -1.0% -1.0% -2.6% 

 Finland -5.5% -0.9% -0.9% -0.7% -1.7% 

 Ireland -4.9% +0.5% +0.1% -0.3% -0.8% 

 Latvia -4.5% -0.6% -0.8% -0.8% +0.2% 

 Germany -4.3% +1.5% +1.9% +1.3% +1.2% 

 Netherlands -4.2% +1.7% +1.4% +1.3% +0.0% 

 Bulgaria -4.0% +2.1% +1.7% +1.6% +0.3% 

 Luxembourg -3.5% +2.3% +3.0% +1.4% +1.9% 

 Sweden -2.8% +0.6% +0.8% +1.4% +1.0% 

 Denmark -0.2% +4.1% +0.8% +1.8% +0.1% 

Annual percentage of the public deficit of all state administrations over GDP in 
each country.

GROWING PUBLIC DEBT 

The EU’s largest countries accounted for 70% of the fresh 

debt in 2020, with France, Italy and Germany exceeding 

the threshold of 2.3 billion euros. 

  2020 %20/19 2019 

 France 2,650,116 +11% 2,379,503 

 Italy 2,573,386 +7% 2,409,942 

 Germany 2,325,463 +13% 2,057,627 

 Spain 1,345,570 +13% 1,188,820 

 Belgium 514,965 +10% 467,172 

 Netherlands 434,931 +10% 394,670 

 Greece 341,023 +3% 331,073 

 Austria 315,160 +12% 280,340 

 Poland 292,907 +19% 245,641 

 Portugal 270,492 +8% 249,978 

 Ireland 218,158 +7% 204,223 

 Sweden 196,734 +17% 168,563 

 Finland 164,266 +15% 142,874 

 Denmark 131,881 +27% 104,141 

 Hungary 105,548 +12% 94,159 

 Romania 102,531 +31% 78,088 

 Czechia 82,045 +20% 68,480 

 Slovakia 55,181 +22% 45,275 

 Croatia 43,656 +11% 39,374 

 Slovenia 37,429 +18% 31,745 

 Cyprus 24,829 +18% 20,958 

 Lithuania 23,061 +32% 17,524 

 Luxembourg 15,942 +14% 13,978 

 Bulgaria 15,187 +23% 12,380 

 Latvia 12,750 +13% 11,247 

 Malta 6,960 +22% 5,703 

 Estonia 4,953 +109% 2,372 

 EU 12,305,121 +11% 11,065,848 

Millions of euros. Total debt, Source: Eurostat,

EU INDUSTRY 
NEEDS TO 
REDUCE ITS 
OUTSIDE 
DEPENDENCY

APRIL 2022
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month in the final quarter. In Spain’s case, 
the EC’s purchases will cover 80% of the 
net debt to be issued in 2022. 

The problem in this case will be to deci-
de upon the right interest rate policy. The 
upward pressure exerted by the US Federal 
Reserve and the Bank of England may un-
dermine the plan not to alter the rates in 
2022, although the Russian invasion of 
Ukraine, and its persistence over time, may 
maintain monetary lassitude. The ultima-
te aim is to control the stresses in prices 
and uphold the equilibrium between 
growth and inflation. 

Industry, economic support 

All the above should help to prioritise in-
dustry. Global data show that the EU ma-
nufacturing sector has played a key part in 
preventing the continent from sliding fur-

ther down the table. In the 
first two decades, Europe’s 
GDP has shrunk by six 
points in the global total, 
from 22% to 16%. This 
drop was partly mitigated 
by industry, which fell from 
17% to 14% in global 
terms. 
It is worth stressing in this 
case that this more positive 
performance was partly 
due to Germany and Cen-
tral Europe, which gave 
stability to the weight of in-
dustrial value added in 
GDP, with a figure of 
around 20%, while in Fran-
ce it fell from 14% to 9% 
over those twenty years; in 

Italy, from 17% to almost 15%; in Spain, 
from 16% to 11%, and in the Basque Coun-
try, from 25% to 19%.

vernments, which have implemented am-
bitious promotion plans for attracting in-
vestments. 

This plan for European industrialisation 
will be backed, according to the promises 
made by the Commission, by a more stric-
tly monitored import policy. The aim will 
be to reduce the negative impact prompted 
by the environmental demands imposed on 
European manufacturing. This requirement 
has been less stringent with components 
from outside the EU, thereby weakening 
domestic competitiveness. The plan now 
involves levying tariffs to even out the en-
vironmental factor and dumping, with the 
latest example being reflected in steels and 
wind towers.    

ECB policy and the public deficit  

Europe’s reindustrialisation will have to 
overcome another major obstacle, namely, 
the policies devised to control inflation and 
the public deficit. The question lies in the 
impact they will have on demand and eco-
nomic growth. For the time being, the ECB 
has already announced a reduction in 
quantitative easing, which will boost the 
private market and investors’ trust in the 
debt of member states. March last saw an 
end to the ECB’s pandemic emergency pur-
chase programme (PEPP), which will now 
reduce its volume of purchases.  

Up until March, the ECB used this pro-
gramme to purchase a net sum of 20 billion 
in assets per month. Nevertheless, between 
April and June 2022, the ECB has agreed 
to increase its purchases under the auspi-
ces of its standard asset purchasing pro-
gramme (APP) to 40 billion per month (60 
billion more than the figure foreseen for 
the entire quarter), although the volume of 
purchases will follow a downward trend 
until it reaches a net sum of 20 billion per 

THE WEIGHT OF PUBLIC DEBT OVER GDP 

The larger countries in southern Europe posted the worst figures, in all cases 

exceeding the threshold of 100% for public debt over GDP. 

Percentage of public debt over domestic GDP. Sources: Various.
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INDUSTRY 
REDUCES THE 
LOSS IN THE 
WEIGHT OF 
EUROPE’S GDP 

THE EU’S GDP 
FELL SIX POINTS 
IN THE WORLD 
BETWEEN 2000 
AND 2020; WITH 
INDUSTRY DOWN 
THREES 
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Despite the mistakes made by cen-
tral governments, the growth figu-
res for GDP and its industrial 
weight and the export of goods and 
services place the EU’s western eco-
nomies in a modest position in the 
global ranking. The capacity for 
growth was lower than most be-
cause of the initial differential; ne-
vertheless, the gap has widened in 
relation to other developed OECD 
countries, in spite of the economic 
stimulus prompted by the EU’s ex-
tension into Eastern Europe. 

The shortcomings informing this 
outcome have been, among other 
aspects, the difficulty in streamli-
ning economic and monetary poli-

cies and the public sector’s greater 
fiscal burden and its consumption 
of resources, which in many cases 
have not prevented a higher public 
deficit or the growth in debt over 
GDP. These extra ‘pounds’ have ma-
de it more difficult to ride the bicy-
cle up the steep slopes on the road. 

GDP Data 

The creation of wealth in the first 
twenty years of the 21st century 
has been marked by the financial 
recession, followed by the eurozo-
ne debt crisis in 2011, and then Co-
vid-19. According to the World 
Bank (WB) and measured in US 
dollars, over the period 2000-2020 
the global economy grew by 70%, 
the EU by 23.4%, and the eurozo-
ne by 18.6%. Among the main eu-
ro countries, Germany (+21%) 
and Spain (+21.6%) bettered the 
average increase, while France 
(+17.8%) and Italy (-5.2%) recor-
ded a weaker performance. In this 

case, it should be stressed that 
Spain had a greater potential be-
cause of its lower level of GDP 
toward the end of the last century. 

A further aspect worthy of note 
is that over this same period, the 
WB logged rises in GDP of 39.2% 
for Switzerland, 40.4% for the US, 
53.5% for Canada, 77.4% for Aus-
tralia, and 46.3% for Sweden, 
which is outside the eurozone. Part 
of the percentage may due to the 
difference in exchange rates, al-
though this does not explain it in 
its entirety. 

The value of exports 

The enlargement of the EU has, no-
netheless, led to increased dyna-
mism in the exports of goods and 
services. The WB has estimated an 
increase, in dollars, of 92% bet-
ween 2000 and 2020, up to 22 bi-
llion in Europe, of which 31%, 6.8 
billion, corresponds to the EU. In 
this case, Germany’s exports rose 
105%, Spain’s by 45%, and the 
Basque Country’s by 75.8% (Eustat 
data, in euros and only goods). 
France recorded increases of 39%, 
and Italy of 22%. In the case of the 
US, exports grew by 60%; with fi-
gures of 72% for Switzerland, 
105% for Australia and 83% for 
Sweden. Except for Germany, all 
the other major EU countries recor-
ded lower percentages.

MACROECONOMY | WORLD 

AN OVERLOADED BIKE 
THE EUROPEAN ECONOMY HAS BEEN OUTPERFORMED BY ITS INTERNATIONAL 

‘PEERS’ OVER THE 2000-2020 PERIOD DESPITE THE EU’S ENLARGEMENT

GERMANY AND 
SPAIN HAVE 
GROWN 21% OVER 
THE PAST TWENTY 
YEARS, ALMOST 
HALF AS MUCH AS 
THE US AND 
SWITZERLAND, 
AND WELL 
BEHIND CANADA 
AND AUSTRALIA

ASIA STRENGTHENS ITS POSITIONING IN GLOBAL GDP 

Asian economies have recorded the highest percentage increases, with the exception of Japan, 

while the largest European economies have recorded more moderate increases in recent years. 

  2020 %20/19 %20/00 2019 2000 

 WORLD 81,825 -3% +70% 84,612 48,147 

 United States 19,294 -3% +40% 19,975 13,738 

 China 14,632 +2% +428% 14,296 2,770 

 European Union 13,886 -6% +23% 14,765 11,256 

 Euro zone 11,809 -6% +19% 12,616 9,957 

 Japan 4,381 -5% +10% 4,591 3,987 

 Germany 3,434 -5% +21% 3,599 2,834 

 United Kingdom 2,892 -9% +25% 3,191 2,310 

 Arab World 2,540 -5% +86% 2,681 1,365 

 India 2,500 -7% +212% 2,696 801 

 France 2,410 -8% +18% 2,616 2,046 

 Brazil 1,749 -4% +47% 1,823 1,186 

 Italy 1,745 -9% -5% 1,916 1,841 

 South Korea 1,624 -1% +103% 1,638 799 

 Canada 1,607 -5% +54% 1,696 1,047 

 Australia 1,491 -0% +71% 1,491 873 

 Russian Federation 1,416 -3% +81% 1,459 780 

 Spain 1,181 -11% +22% 1,324 971 

 Mexico 1,149 -8% +31% 1,253 876 

 Indonesia 1,028 -2% +160% 1,049 395 

 Turkey 1,015 +2% +145% 997 414 

 Netherlands 808 -4% +25% 840 644 

 Switzerland 740 -2% +39% 758 532 

 Saudi Arabia 651 -4% +78% 679 366 

 Poland 556 -3% +97% 570 281 

 Sweden 534 -3% +46% 550 365 

 Argentina 515 -10% +30% 571 396 

Figures in billions of 2015 constant dollars. Source: World Bank.
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GLOBAL GDP EXPERIENCES THE IMPACT OF THE FIRST 
WAVE OF COVID-19 

The countries in southern Europe, especially Spain, and emerging economies recorded the highest 

impairment of the creation of wealth in business 2020. 

 GDP (THOUSAND OF € MILLIONS) PIB PER CÁPITA (€)  

   2020 %20/19 2000 2020 %20/19 2000 

 UE-Euro 11,400 -5% 6,795 33,250 -5% 23,130 

  Germany 3,368 -2% 2,109 40,490 -2% 25,890 

  France 2,303 -6% 1,479 33,960 -6% 24,280 

  Italy 1,654 -8% 1,242 27,280 -9% 21,800 

  Spain 1,122 -10% 648 23,690 -10% 15,970 

   Basque Country* 66,6 -10% 40,8 30,401 -10% 19,580 

 United Kingdom 2,420 -4% 1,798 36,098 -5% 30,540 

 Unites States 18,293 -4% 11,099 55,471 -5% 39,335 

 China  12,902 +1% 1,305 9,122 +0% 1,030 

 Japan  4,432 -4% 5,126 35,221 -3% 40,400 

 India  2,333 -10% 516 1,691 -10% 488 

 Brazil  1,264 -25% 710 5,945 -25% 4,084 

 Canada  1,442 -7% 807 37,919 -8% 26,299 

 Australia 1,249 +2% 445 48,612 +1% 23,226 

 Switzerland 656 +0% 303 76,370 +0% 41,830 

The figures for the Basque Country are sourced from Spain’s National Institute of Statistics (INE).

CZECHIA AND GERMANY. ON TOP 

These countries, together with Ireland, Austria, Slovenia, Slovakia 

and Poland, have exceed the global average for the weight of 

industry over GDP. 

  2020 2019 2000 

 Puerto Rico 48.2% 47.3% 39.7% 

 Ireland 34.5% 32.0% 23.1% 

 China 26.2% 26.8% - 

 Thailand 25.2% 25.6% 28.4% 

 Korea Republic 24.8% 25.2% 26.4% 

 Czech Republic 21.9% 22.6% 23.4% 

 Belarus 21.5% 21.6% 27.0% 

 Slovenia 20.7% 20.7% 21.7% 

 Turkey 19.1% 18.3% 18.7% 

 Germany 18.2% 19.4% 20.5% 

 Switzerland 18.1% 18.2% 17.7% 

 Slovak Republic 17.5% 19.7% 20.0% 

 Hungary 17.5% 17.5% 19.1% 

 Mexico 17.3% 17.3% 19.0% 

 Jordan 17.3% 17.7% 13.5% 

 Egypt. Arab Rep. 16.4% 15.9% 18.0% 

 Austria 16.3% 16.5% 18.2% 

 Poland 16.0% 16.5% 16.1% 

 World 15.9% 15.9% 18.2% 

 Romania 15.8% 17.0% 19.8% 

 Lithuania 15.7% 16.1% 16.8% 

 Ecuador 15.6% 14.7% 22.4% 

 Argentina 15.4% 14.5% 16.5% 

 Morocco 15.3% 14.9% 18.5% 

 Italy 14.8% 14.9% 17.6% 

 European Union 14.6% 14.9% 17.5% 

 Finland 14.5% 14.4% 24.2% 

 Euro Area 14.5% 14.8% 17.4% 

 Denmark 14.0% 13.7% 14.1% 

 Russian Federation 13.3% 13.0% - 

 India 13.1% 13.3% 15.9% 

 Estonia 12.9% 13.1% 15.5% 

 Belgium 12.4% 12.3% 17.5% 

 Peru 12.2% 13.0% 15.2% 

 Sweden 12.1% 12.8% 20.2% 

 Portugal 11.9% 11.9% 15.0% 

 South Africa 11.7% 12.3% 19.0% 

 Spain 11.0% 11.0% 16.2% 

  Basque Country* 21.0% 21.7% 28.4% 

Percentage of manufacturing value added in each country’s GDP, 
without including construction. Source: World Bank. (*) The figures for 

the Basque Country are sourced from Spain’s National Institute of 
Statistics (INE).

Loading of wind power 
components in the Port of 

Bilbao for an offshore 
project in northern 

Europe.

THE BASQUE COUNTRY 
MAINTAINS A WEIGHT 
OF INDUSTRY OVER 
GDP THAT IS WELL 
ABOVE THE SPANISH 
AVERAGE AND AMONG 
THE HIGHEST IN THE EU 
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Regional GDP in Europe 2020 reflected 
Covid-19’s very different impact. The di-
verse health measures and the more robust 
state of public finances informed the eco-
nomy and the final outcome. The data pro-
vided by Eurostat show that northern Eu-
rope recorded annual drops in GDP of 2-
4% in Germany’s foremost regions, while 
those in Ireland, Stockholm and Copenha-
gen posted increases of 2-9%. 

Covid-19’s biggest impact was on re-
gions in Spain, Italy, and to a lesser extent 
France, with downturns of 6-10%. As 
these economies were also the ones most 
affected by the financial crisis, their main 
regions also surrendered positions in the 
European ranking, with a performance 
that was a long way off the continental 
average. 

2009-2020 – a disappointing cycle 

Between 2009 and 2020, Madrid and 
Lombardy increased their GDP by 9%, Tus-
cany by 7%, Catalonia by 6%, Piermont by 
5%, and the Basque Country by 4%. By 
contrast, Lazio recorded no change, and 
Campania (Naples) fell by 1%. These per-
centages are far from the advances recor-
ded in Upper Bavaria (47%), Stuttgart 
(48%), Berlin (56%), Stockholm (57%), 
Copenhagen (50%), and Warsaw (80%). 
In turn, France’s regions recorded increa-
ses of 20%. 

These figures have meant a major 
reshuffle in the regional ranking. Madrid 
dropped to sixth place in GDP and to 57th 
in per capita GDP; Catalonia fell to ninth 
in GDP and 95th in per capita GDP; and 
the Basque Country was placed 65th in 
GDP and 68th in per capita GDP.  

Based on the yardstick of disposable 
household income (latest data for 2019), 
the Basque Country climbed into 34th po-
sition (Madrid 48th). In this case, the top 
of the table was occupied by Luxemburg 
(27,000 euros), Upper Bavaria (26,200 eu-
ros), and Stuttgart (24,000 euros). 

R&D expenditure over GDP 

The Basque Country also leads the Spanish 
ranking for R&D expenditure over GDP. 
The latest figure provided by Eurostat 
(2019) places it at 1.98%, 50th in the EU 
(Madrid, 1.71% and 61st). 

It is very important here to stress that 
Germany’s regions are the ones topping 
the leader-board, with the best performan-
ce in this field being generally linked to 
northern European countries. First place 
goes to Brunswick (7.77%), followed by 
Stuttgart (7.74%), Karlsruhe (5.32%), and 
Tübingen (5.52%). All these areas have re-
nowned technical universities and major 
corporations; furthermore, the last three 
of these are in the same state, namely, Ba-
den-Württemberg.  

The regional situation in Europe, accor-
ding to advanced data on GDP for 2021, 
will record a significant improvement and 
a certain levelling out. The EU grew 5.2%, 
France and Italy more than 6%, Spain 

MACROECONOMY | EUROPEAN REGIONS 

COVID-19: ALTERING 

GROWTH IN GDP 
AMONG THE LARGEST REGIONS, THE IRISH, STOCKHOLM  

AND COPENHAGEN BUCK THE TREND

GERMANY’S REGIONS, THE MOST ROBUST OVER THE PAST DECADE 

Upper Bavaria, Stuttgart, and Cologne record the highest growth among Europe’s top ten regions. 

  2020 %20/19 %20/09  2020 %20/19 %20/09 

 Île de France 710,091 -6% +24% Västsverige 90,348 -2% +50% 

 Lombardia 365,515 -8% +9% Münster 89,380 -2% +33% 

 Oberbayern 273,501 -4% +47% Prov, Antwerpen 88,189 -4% +36% 

 Rhône-Alpes 231,701 -5% +24% Freiburg 86,682 -4% +41% 

 Düsseldorf 217,053 -3% +25% Hannover 84,487 -2% +35% 

 Madrid 216,528 -10% +9% Région de Bruxelles-Capitale 83,847 -4% +27% 

 Stuttgart 215,437 -4% +48% Sicilia 83,335 -7% -5% 

 Cataluña 212,931 -10% +6% Gelderland 82,044 -0% +29% 

 Darmstadt 203,858 -4% +29% Tübingen 80,708 -4% +47% 

 Köln 193,315 -2% +35% Mittelfranken 79,555 -4% +42% 

 Eastern and Midland Ireland 188,980 +2% +98% Detmold 78,673 -3% +35% 

 Istanbul 188,377 -10% +36% Attiki 78,176 -11% -33% 

 Lazio 186,298 -8% +0% Utrecht 76,838 -0% +31% 

 Noord-Holland 171,053 -5% +37% Rheinhessen-Pfalz 76,692 -3% +35% 

 Zuid-Holland 168,986 -0% +22% Braunschweig 75,522 -6% +48% 

 Southern-Ireland 161,554 +9% +198% Brandenburg 74,917 -1% +40% 

 Provence-Alpes-Côte d’Azur 161,290 -6% +18% Schwaben 74,763 -4% +43% 

 Berlin 155,172 -1% +56% Languedoc-Roussillon 74,008 -4% +20% 

 Stockholm 153,558 +2% +57% Puglia 71,643 -7% +4% 

 Veneto 151,910 -8% +8% Centre - Val de Loire 71,573 -5% +10% 

 Andalucía 150,557 -9% +4% Área Metropolitana de Lisboa 71,432 -8% +8% 

 Emilia-Romagna 149,361 -8% +11% Östra Mellansverige 66,872 -2% +49% 

 Hovedstaden 128,903 +2% +50% Basque Country 66,558 -10% +4% 

 Piemonte 126,199 -8% +5% Midtjylland 65,330 +1% +34% 

 Arnsberg 125,486 -3% +30% Oberösterreich 65,240 -4% +36% 

 Karlsruhe 123,717 -3% +35% Luxembourg 64,221 +2% +64% 

 Noord-Brabant 120,733 -0% +37% Sachsen-Anhalt 63,539 -2% +32% 

 Hamburg 119,142 -4% +31% Thüringen 62,220 -2% +38% 

 Pays-de-la-Loire 116,153 -4% +23% Sydsverige 61,752 +2% +54% 

 Nord-Pas-de-Calais 113,778 -7% +14% Slaskie 60,971 -5% +48% 

 Toscana 111,307 -9% +7% Norte 60,328 -5% +23% 

 Com, Valenciana 104,724 -9% +3% Bucuresti - Ilfov 60,305 -2% +95% 

 Aquitaine 103,979 -6% +21% Ankara 59,914 -4% +34% 

 Campania 102,834 -7% -1% Alsace 59,579 -6% +13% 

 Bretagne 99,654 -2% +25% Niederösterreich 59,525 -5% +32% 

 Schleswig-Holstein 98,358 -1% +38% Galicia 59,106 -8% +5% 

 Wien 96,594 -4% +27% Praha 58,038 -6% +47% 

 Midi-Pyrénées 94,727 -6% +24% Syddanmark 58,012 -0% +28% 

 Helsinki-Uusimaa 93,282 -2% +33% Lorraine 56,552 -6% +3% 

 Warszawski stoleczny 92,909 -1% +80% Castilla y León 55,402 -7% +1% 

 Weser-Ems 90,853 -2% +42% Prov. Oost-Vlaanderen 54,758 -5% +33%   

Europe’s 80 largest regions by GDP (including Turkey).
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4.9%, and Germany 2.7%. The IMF’s fore-
cast for 2022 is positive: five points for 
Spain, and more than three points for all 
the others, although the invasion of Ukra-
ine has triggered new uncertainties.

CENTRAL EUROPEAN CAPITALS RECORD THE BIGGEST JUMP IN PER CAPITA GDP 

Prague, Warsaw, Bucharest, and Budapest consolidate their positioning among Europe’s top twenty regions in the creation of wealth per capita through their role as magnets for foreign investment. 

  2020 %20/19 %20/09  2020 %20/19 %20/09  2020 %20/19 %20/09 

 Southern-Ireland 81,900 +9% +176% Bremen 42,500 -5% +20% Schwaben 35,600 -4% +30% 

 Luxembourg 78,700 -1% +20% Prov. Antwerpen 42,100 -3% +27% Hannover 35,600 -2% +28% 

 Eastern and Midland-Ireland 64,100 +2% +75% Mittelfranken 40,600 -4% +31% Niederbayern 35,200 -4% +32% 

 Région de Bruxelles-Capitale 61,300 -4% +13% Noord-Brabant 40,600 -0% +26% Västsverige 35,000 -3% +21% 

 Praha 60,400 -7% +30% Vorarlberg 40,000 -5% +25% Limburg (NL) 34,900 -1% +27% 

 Hamburg 58,300 -4% +17% Karlsruhe 39,900 -3% +24% Oberfranken 34,700 -3% +36% 

 Île de France 52,700 -7% +24% Tübingen 39,100 -4% +35% Detmold 34,600 -3% +31% 

 Oberbayern 52,500 -4% +30% Köln 39,100 -2% +25% Freiburg 34,500 -4% +29% 

 Hovedstaden 52,300 +2% +40% Zuid-Holland 38,900 +0% +10% Groningen 34,200 -6% -9% 

 Stockholm 51,600 +1% +17% Tirol 38,600 -9% +21% Madrid 34,100 -12% +4% 

 Noord-Holland 51,200 -4% +23% Prov. Vlaams-Brabant 38,400 -4% +25% Steiermark 34,100 -6% +25% 

 Utrecht 50,100 -0% +17% Berlin 38,300 -2% +36% Prov. West-Vlaanderen 34,000 -5% +27% 

 Warszawski Stoleczny 49,800 -0% +60% Oberösterreich 38,200 -5% +25% Overijssel 33,900 +0% +22% 

 Bucuresti - Ilfov 49,200 -2% +76% Oberpfalz 37,800 -4% +35% Gelderland 33,900 +0% +20% 

 Prov. Brabant Wallon 48,800 -2% +60% Düsseldorf 37,700 -3% +19% Emilia-Romagna 33,800 -8% +11% 

 Bratislavský kraj 48,300 -4% +11% Sostines regionas 37,600 -2% +86% Rheinhessen-Pfalz 33,600 -3% +26% 

 Stuttgart 47,000 -4% +36% Provincia Autonoma di Trento 37,100 -6% +10% Nordjylland 33,500 +1% +26% 

 Darmstadt 45,900 -4% +16% Midtjylland 36,900 +1% +30% Kassel 32,900 -4% +27% 

 Budapest 45,800 -3% +29% Lombardia 36,800 -8% +9% Lazio 32,700 -7% -1% 

 Provincia Autonoma di Bolzano 44,700 -8% +18% Unterfranken 36,500 -3% +32% Weser-Ems 32,400 -3% +33% 

 Wien 44,100 -5% +9% Valle d’Aosta/Vallée d’Aoste 36,500 -6% +4% Basque Country 32,400 -11% +5% 

 Salzburg 43,700 -7% +23% Övre Norrland 36,500 +1% +36% Kärnten 32,200 -5% +24% 

 Helsinki-Uusimaa 43,500 -3% +11% Grad Zagreb 36,300 -6% +34% Prov. Oost-Vlaanderen 32,100 -4% +25% 

 Braunschweig 42,900 -6% +43% Syddanmark 35,600 +0% +30% Sydsverige 32,100 +1% +23%   

Per capita GDP in euros. The EU’s top 70 regions.

THE BASQUE COUNTRY, 
MADRID AND CATALONIA 
RECORD GREATER LOSSES IN 
THEIR POSITIONING
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tionship with major car makers and 
their Tier-1 suppliers, in 2021 Basque 
industry exported assemblies, parts 
and components for motor vehicles 
amounting to 1.778 billion euros, whi-
le the actual item of Motor vehicles, ba-
sically involving Mercedes Benz Vito-
ria, recorded a figure of 3.755 million 
euros.  

Twinned with Germany 

The most curious aspect here is that the 
sales to Germany of products related to 
motor vehicles exceeded 2 billion eu-
ros when including the tyres made in 
the plants operated by Bridgestone and 
Michelin in the three Basque provinces. 
The German market cornered 42% of 
the value of the motor vehicles expor-
ted by the Basque Country, amounting 
to 1.577 billion euros in 2021. In turn, 
the sales of Basque components to Ger-
man factories totalled 387 million eu-
ros, 21.7% of the exports under this 
item. 

Nevertheless, the strong ties in the 
motor industry should not mean over-
looking the good positioning of other 
Basque sectors in trade with Germany. 
Five groups, besides the three already 

mentioned, exceed the threshold of 
100 million euros in exports in 2021: 
Basic iron and steel products (227 mi-
llion), Other metal products (201 mi-
llion), Machinery of general use (166 
million), Other primary transformation 
of iron and steel (165 million), and 
Other non-ferrous metals (145 million 
euros). 

A further highlight is that the grou-
ping of export headings of machinery 
to Germany increases the figure to 345 
million euros in 2021. This volume re-
flects the growing technological capa-
city of Basque capital goods. 

Basque industry has a clear vocation 
for exports, which was amply confir-
med in 2021. Basque sales outside 
Spain amounted to 25.665 billion eu-
ros, a new annual record following a 
23% increase over the critical year of 
2020. This figure for exports accounts 
for a third of the value of the Basque 
Country’s GDP and 45% of the manu-
facturing sector’s turnover. 

These figures reflect industry’s im-
portance for the creation of wealth in 
the Basque Country and its strong po-
sitioning in the value chains of key sec-
tors in Europe’s economy. As an exam-
ple of this position and of its rela-

BASQUE ECONOMY | FOREIGN TRADE 

FULL SPEED AHEAD 
BASQUE EXPORTS POSTED A RECORD FIGURE OF MORE THAN 25 BILLION 

EUROS IN 2021, 16% UP ON THE REVENUE OBTAINED IN GERMANY

BASQUE EXPORTS RECORD ANOTHER MILESTONE... 

In 2021, the Basque export sector recouped all the ground it had lost during the year of the pandemic, and 

furthermore posted a record figure for exports. 

Data in millions of euros, Provisional figures for 2020 and 2021, and quarterly aggregates. Source: Eustat.

3,657
5,462

3,591 4,427
5,825

7,031
6,150

7,340

4,480

8,140

6,147

7,830

9,055

9,729

7,780

10,205

3,735

6,677

5,208

5,618

6,988

8,725

6,935

8,120

11,871

20,279

14,945

17,876

21,868

25,486

20,865

25,665

2000 2008 2009 2010 2015 2019 2020 2021

Araba Bizkaia Gipuzkoa Basque Country

GERMANY 
PURCHASES 
42% OF THE 
VEHICLES 
EXPORTED 
FROM THE 
BASQUE 
COUNTRY

FRANCE AND GERMANY, THE MAJOR PLAYERS... 

The two EU powerhouses exceed the threshold of 4 billion euros in the purchase of 

products from the Basque Country in 2021. 

  2021 %21/20 %21/00 2020 2000 

 France 4,120 +27% +80% 3,233 2,284 

 Germany 4,092 +13% +123% 3,607 1,833 

 UK 1,695 +26% +121% 1,343 767 

 USA 1,592 +17% +103% 1,363 785 

 Belgium 1,362 +47% +280% 924 358 

 Italiy 1,351 +27% +53% 1,067 882 

 Netherlands 1,294 +65% +206% 786 423 

 Portugal 1,117 +29% +50% 868 744 

 China 665 +52% +1257% 436 49 

 Poland 602 +17% +442% 515 111 

 Mexico 463 +6% +106% 437 225 

 Turkey 377 +36% +136% 277 160 

 Norway 357 +58% +33% 226 269 

 Czechia 346 +12% +298% 310 87 

 Sweden 300 +10% +70% 272 176 

 Brazil 286 +32% -22% 217 366 

 Austria 284 +13% +173% 251 104 

 Switzerland 255 +4% +204% 245 84 

 Russian Federation 252 -13% +599% 288 36 

 Denmark 247 +14% +201% 216 82 

 Morocco 209 -4% +158% 218 81 

 Canada 206 +64% +119% 125 94 

 Hungary 184 +21% +167% 152 69 

 Romanoa 179 +5% >999% 170 9 

 Slovakia 166 +26% >999% 132 12 

 WORLD 25,665 +23% +116% 20,865 11,871 

 EUROPEAN UNION 16,237 +24% +118% 13,080 7,453 

 %EU/WORLD 63,3% +1% +1% 62,7% 62,8% 

Provisional figures for 2020 and 2021, and aggregate for the four quarters.  
EU does not include the UK.
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Basque purchases in Germany 
The direct trade flow between Germa-
ny and the Basque Country is very 
evenly balanced. German industry ex-
ported products to the tune of 3.101 bi-
llion euros in 2021, almost 1 billion eu-
ros less than Basque exports, although 
this difference was due exclusively to 
the heading of motor vehicles (Merce-
des Benz), which in Basque exports 
amounted to 1.577 million, and 460 
million in the German case. 

The proof of the alignment of pro-
ducts, sectors and volumes is to be 
found in all the other principal sectors. 
Thus, the combined German sales to 
the Basque Country of parts and com-
ponents for motor vehicles amounted 
to 383 million euros (387 million in 
imports); the figure for basic iron and 
steel products was 214 million from 
Germany (226 million in purchases), 
while the four headings for machinery 
accounted for 387 million euros in Ger-
man exports to the Basque Country, 
and to 345 in purchases. 

The huge difference in size between 
Germany and the Basque Country, with 
the latter having a population of just 
over 2.1 million, shows how well attu-
ned the Basque economy is to German 
industry.     

BASQUE COUNTRY-GERMANY, UNITED BY THE MOTOR INDUSTRY 

Exports from the Basque Country to Germany involving motor vehicles and tyres now account for half the exports in 

terms of value, and exceed 2 billion euros. 

  2021 %21/20 2020 2019 2014 2000 

 Motor vehicles 1,577 +3% 1,527 1,522 799 542 

 Vehicle components  387 +11% 349 419 413 220 

 Rubber products 251 +28% 196 203 249 118 

 Other metal products 201 +18% 171 191 197 102 

 Machinery of general use 166 +7% 156 183 150 123 

 Cutting instruments, tools and hardware 92 -29% 129 154 131 84 

 Basic iron, steel and ferroalloy products 227 +79% 127 139 119 103 

 Other primary transformation steel products 165 +49% 111 127 111 39 

 Other non-ferrous metals 145 +73% 84 126 99 64 

 Machine tools for metalworking 81 +10% 74 100 97 99 

 Pipes, tubes and hollow sections 89 +29% 69 77 80 31 

 Waste collection 64 +19% 54 62 46 16 

 Pulp, paper, and cardboard 55 +13% 49 44 47 32 

 Other machinery for specific uses 42 +21% 35 39 32 34 

 Other machinery for general use 56 +42% 39 38 38 15 

 Motors, generators and power transformers 65 +9% 60 35 47 5 

 TOTAL 4,092 +13% 3,607 3,873 3,107 1,833 

Data in millions of euros, Provisional figures for 2020 and 2021, and quarterly aggregates. Source: Eustat.

Basque companies 
such as Ingemat 
also export robotic 
lines to Germany for 
the assembly of 
motor vehicle 
chassis.
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Manufacturing activities account for 
20% of the Basque Country’s GDP, 
amounting to 14 billion euros in 2020, 
when the figure was depleted by the 
downward impact of the health crisis. 
A year earlier, in 2019, industrial Gross 
Value Added (GVA) -without energy 
and construction- contributed 16 bi-
llion euros, which may be considered a 
remarkable performance for a region 
with a population of just over 2.1 mi-
llion. 

As in a large part of Europe, diverse 
circumstances have come together to 
reduce manufacturing’s GVA over GDP, 
given that it exceeded 25% in 2000. 
This five-point drop is due to the suc-
cessive effects of the 2008 financial cri-
sis and the pandemic in 2020. Never-
theless, these events should not con-
ceal the fact that Basque industry has 
also experienced a major shift in the 
products it manufactures toward a 
greater technological content; a trans-
formation it had to negotiate at a time 

of increased global competition and the 
ensuing reduction in business margins.  

The industrial upheaval over the 
past twenty years is reflected in a 39% 
increase in manufacturing sales bet-
ween 2000 and 2019, while GVA rose 
by slightly over 40%. This growth and 
the equilibrium between sales and the 
creation of GVA was recorded in the 
first years of this period. In fact, Bas-
que industry’s turnover fell by 9.48% 
between entre 2008 and 2019, and 
GVA followed suit with a drop of 
15.2%.  

The keys to greater added value 

The sectorial breakdown of Basque in-
dustrial GVA reveals the shift in inco-
me toward products of a higher techno-
logical level. As noted above, between 
2000 and the year of the pandemic, 
2020, GVA increased by 41%. Among 
the major Basque sectors, the figures 
were below average for Metallurgy and 
metal products (+18.6%), Rubber and 

plastics (+24.3%), Timber and paper 
(+4.7%), and Electrical equipment and 
material (-20.9%).  

Note should be taken here of the 
trend in Metallurgy and metal pro-
ducts, which is the leading Basque ma-
nufacturing sector with an annual ave-
rage GVA of 4.2 billion euros since 
2000. Its activity, boosted by the 
growth in the early years of this cen-
tury, enabled it to record a share of 
32% of overall industrial GVA, which 
in 2019 fell to 27%, and then to 25% 

BASQUE ECONOMY | FOCUS ON MANUFACTURING 

AN ECONOMIC 

BULWARK 
BASQUE INDUSTRY HAS ADVANCED OVER THE PAST 

TWENTY YEARS AND CONTINUES TO BE A BENCHMARK IN 

TECHNOLOGY SERVICES FOR THIRD PARTIES

BASQUE INDUSTRY EXPERIENCES A SETBACK IN THE YEAR OF 
THE PANDEMIC 

The Gross Value Added in the sectors of Furniture, Electronic material and equipment, Chemicals and 

pharmaceuticals, and Machinery and equipment provided the strongest resistance to the health crisis. 

  2020 %20/19 2019 2008 2000 

 Metallurgy and metal products 3,836 -17% 4,615 5,761 3,890 

 Transportation equipment 1,819 -11% 2,036 1,556 1,084 

 Electricity, gas and steam energy 1,712 -10% 1,895 1,877 655 

 Machinery and equipment 1,682 -3% 1,740 1,461 1,069 

 Rubber, plastics and other non-metal products 1,213 -23% 1,575 1,703 1,267 

 Food, beverages, and tobacco industries 981 -6% 1,039 965 639 

 Furniture and other manufactured products 767 -3% 788 727 588 

 Timber, paper, and the graphic arts 678 -11% 759 906 725 

 Electrical equipment and materia 586 -3% 604 970 763 

 Chemical industry and pharmaceuticals 577 -3% 595 511 447 

 Water supply and sanitation 483 -1% 488 354 212 

 IT and electronic products 431 -11% 486 333 238 

 Textiles, dressmaking, leather and footwear 81 -15% 96 141 99 

 Coke plants and oil refineries 52 -84% 328 201 373 

 Mining industries 30 -21% 38 136 64 

 TOTAL 14,926 -13% 17,081 17,602 12,112 

Data in millions of euros. Base 2015. Source: Eustat. Provisional 2020 data.

THE MOTOR INDUSTRY, THE GREAT CATALYST 

The production of motor vehicles confirms its absolute leadership in Basque 

manufacturing after recording the best performance in sales over the past decade. 

  2019 %19/18 2018 2008 

 Production of motor vehicles 5,945 +5% 5,636 3,806 

 Coke plants and oil refineries 5,834 -14% 6,798 6,501 

 Electricity 5,162 -3% 5,318 4,568 

 Steel industry/Non-ferrous metals 4,692 -10% 5,229 9,026 

 Machinery of general use 4,248 +3% 4,122 3,873 

 Other transportation equipment 2,849 +20% 2,383 1,645 

 Mechanical engineering 2,491 +0% 2,489 2,524 

 Metal products 2,481 +1% 2,463 3,167 

 Forging and stamping 2,095 -4% 2,187 1,757 

 Rubber products 2,083 +0% 2,077 2,174 

 Beverages/Tobacco 1,689 -4% 1,751 1,177 

 Electrical material and equipment 1,648 +2% 1,618 2,384 

 Other food industries 1,466 -1% 1,488 881 

 Metal forging 1,438 +0% 1,437 1,660 

 Paper industry 1,399 -0% 1,401 1,313 

 Plastic products 1,369 +4% 1,321 1,542 

 Metal construction 1,333 +7% 1,246 2,188 

 IT and electronic products 1,126 +4% 1,085 927 

 End chemicals and pharmaceuticals 1,062 -2% 1,088 1,182 

 Machine tools 982 -6% 1,043 1,152 

 Sanitation and waste management 892 +2% 878 617 

 Cement and non-metallic industry 767 +1% 761 1,226 

 Repairs and installation 760 +13% 673 687 

 Basic chemicals 681 +6% 643 1,054 

 Gas, steam and air-conditioning 597 +38% 432 1,269 

 Timber and cork industry 578 +3% 560 850 

 Bread and baking 567 +1% 563 556 

 Furniture manufacturing 560 +3% 545 735 

 Fish processing 433 +2% 426 488 

 Dairy products 421 +2% 412 480 

 Graphic arts and reproduction 374 -1% 377 621 

 Other manufacturing industries 316 +3% 306 342 

 Ship-building 306 +12% 274 602 

 Water 277 +16% 238 259 

 Glass industry 264 +3% 257 414 

 Textile, dressmaking, leather and footwear 246 +2% 241 413 

 Meat industries 215 +7% 200 266 

 Mining industries 147 -25% 195 364 

 Household appliances 113 -22% 145 965 

 TOTAL INDUSTRY 59,904 -1% 60,309 65,654 

Data in millions of euros. Source: Eustat
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in 2020. By contrast, the most robust 
performances between 2000 and 2020 
corresponded to IT and electronic pro-
ducts (+104%), Transportation 
equipment (+88%), Machinery and 
equipment (+63%), and the Food and 
beverages industry (+63%). As an 
illustration, transportation equipment 
almost doubled its GVA, increasing 
from 1.084 billion euros in 2000 to 

2.036 in 2019 (1.819 in 2020), with a 
key role being played by the success of 
the new models of the Mercedes Benz 
Vito, made in Vitoria-Gasteiz. 

Strength of subcontracting 

The technological transition also took 
place within the sectors themselves, es-
pecially in the subgroups involving au-
xiliary industry and subcontracting. Ta-

king the six groups chosen as our refe-
rence (see the table above), IT and 
electronic products posted a record fi-
gure for employment in 2019 of more 
than 7,000 workers. In turn, mechani-
cal engineering for third parties, a Bas-
que benchmark in Europe, regained its 
level of 20,000 jobs and an annual tur-
nover of 2.5 billion euros in 2018-
2019, after dropping below those figu-
res in 2009. 

These data reflect the dynamism of 
manufacturing in the Basque Country, 
with these six groups accounting for 
over 60,000 jobs and an annual turno-
ver of more than 10 billion euros.

THE GVA OF THE PRINCIPAL INDUSTRIAL SECTORS 

Transportation equipment and Machinery and equipment record significant growth in Gross Value Added 

over the past twenty years, albeit below Energy, electricity and gas. 

Data in millions of euros. Base 2015. Source: Eustat. Provisional 2020 data.
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THE AUXILIARY INDUSTRY EXCEEDS 60,000 JOBS 

Mechanical engineering for third parties accounts for a third of jobs after increasing 

employment for the sixth year in a row. 

  2019 %19/18 2018 2017 2016 2015 

 METAL FORGING 

  Jobs 6,963 0% 6,963 7,003 6,775 6,643 

  Personnel costs 308 +2% 303 304 292 279 

  Investment 82 +17% 70 65 59 59 

  Turnover 1,438 +0% 1,437 1,364 1,226 1,302 

  Profit (loss) 33 +26% 26 28 53 60 

 METAL CONSTRUCTION 

  Jobs 10,016 +1% 9951 9949 9823 9785 

  Personnel costs 376 +3% 365 355 347 348 

  Investment 52 +57% 33 21 26 9 

  Turnover 1,333 +7% 1,246 1,206 1,134 1,124 

  Profit (loss) 50 +29% 39 21 37 40 

 FORGING AND STAMPING 

  Jobs 7,057 -2% 7,185 7,187 6,790 6,473 

  Personnel costs 330 -1% 333 332 314 301 

  Investment 60 -31% 86 82 101 86 

  Turnover 2,095 -4% 2,187 2,164 1,976 1,795 

  Profit (loss) 50 +8% 47 33 97 37 

 MECHANICAL ENGINEERING 

  Jobs 20,610 +2% 20,229 19,792 19,089 18,498 

  Personnel costs 845 +2% 826 789 751 715 

  Investment 163 +5% 155 128 108 91 

  Turnover 2,491 +0% 2,489 2,374 2,240 2,105 

  Profit (loss) 145 -18% 177 155 153 135 

 IT AND ELECTRONIC PRODUCTS 

  Jobs 7,038 +4% 6,779 6,570 6,224 6,063 

  Personnel costs 273 +9% 250 237 226 215 

  Investment 54 +5% 52 51 34 32 

  Turnover 1,126 +4% 1,085 985 867 818 

  Profit (loss) 78 -6% 84 64 58 52 

 ELECTRICAL EQUIPMENT AND MATERIAL 

  Jobs 8,373 +4% 8,037 7,782 7,674 7,842 

  Personnel costs 358 +6% 338 344 341 333 

  Investment 38 -2% 38 30 41 51 

  Turnover 1,648 +2% 1,618 1,546 1,468 1,543 

  Profit (loss) 57 +6% 54 34 -9 33 

Headcount in units, all other figures in million euros. Source: Eustat

Constructing a 
furnace on the 
premises of GHI, an 
engineering firm 
located in the 
province of Bizkaia.
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The Basque government has 
identified three projects invol-
ving digital transition, new 
mobility, and health as the pi-
llars of the transformative and 
dynamic nature of business ac-
tivity in the Basque Country. 
These involve an investment of 
1.854 billion euros provided by 
public and private funding. It is 
estimated that 35% could be 
received from European funds, 
given the major R&D compo-
nent. 

Within the scope of digital 
transformation, the project 
involves the creation of a Data 
Ecosystem focused on the 
Basque industrial sector, with 
the aim being for industry and 
advanced services to account 

for over 40% of GDP between 
2021 and 2024. 

In this vein, the Basque 
Country has already developed 
sundry tools for fostering digi-
tisation in industry, with such 
highlights as the Basque Artifi-
cial Intelligence Center (BAIC), 
the Basque Cybersecurity Cen-
tre (BCSC), the industrial 
cybersecurity centre of Gi-
puzkoa (Ziur), ultra-fast con-
nectivity throughout the land, 
the Basque Research and Te-
chnology Alliance (BRTA), the 
Basque Digital Innovation Hub 
(BDIH), and BIND 4.0.  

The next step therefore in-
volves advancing toward the 
development of the data value 
chain. Endorsed by the Basque 

government, this project has 
earmarked 405 million euros 
for orchestrating new paths of 
growth, competitiveness and 
productivity for the Basque 
economy, with four main focal 
points: the European artificial 
intelligence centre for industry, 
data sovereignty, quantum 
computation, and industrial 
cybersecurity as a niche specia-
lity promoted by the BCSC and 
Ziur. 

Data ecosystem 

The European AI centre for in-
dustry is the main driving-for-
ce for the overall project invol-
ving the Data Ecosystem, 
marshalled by the BAIC for lea-
ding the development of AI in 
the Basque Country through a 
public-private partnership. 

The project involves the de-
velopment of a latest genera-
tion data centre that will boost 
the provision of cloud services, 
thereby ensuring that the secu-
re hosting of data doesn´t be-
come an obstacle for the deve-
lopment of digitisation among 
companies. 

The last link in the value 
chain involves the computation 
of high performances and 
quantum technologies as a way 

of resolving scientific, techno-
logical and industrial challen-
ges, given its potential for ha-
ving a major impact on science 
and industry in the region. 

Basque Mobility and Basque 
Advanced Therapies (BAT) 
complete the government’s 
proposal within the field of 
healthcare.

Signing of the 
memorandum 
between BAIC 
President 
Arantxa Tapia 
and IndesIA 
President 
Valero Marín. 

OTHER MEASURES 

The Basque government’s project 

for digital transformation adds 

to the strategic plan for 

positioning Basque industry 

within today’s autonomous, 

connected and sustainable 

mobility through the Basque 

Centre for Applied Mathematics 

(BCAM). Within the field of 

sustainable mobility, the 

Basquevolt project has the remit 

to become the first Gigafactory 

in Europe to market technologies 

other than lithium. These two 

schemes have been allocated 

1.017 billion euros. Finally, BAT 

is pursuing a project for the 

design of advanced therapies for 

positioning the sector as a 

benchmark in healthcare.

DIGITAL TERRITORY | NEW VALUE CHAIN 

DATA 

SOVEREIGNTY 
CYBERSECURITY, CLOUDS, AI AND COMPUTING 

CONSTITUTE THE DATA VALUE CHAIN 
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E
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The agreement reached between 
the Basque Artificial Intelligence 
Center (BAIC), made up of 17 Bas-
que organisations, and Spain’s In-
desIA association, consisting of 
eight firms involved in AI, provides 
a good example of strategic colla-
boration designed to energise the 
process of developing acceleration 
measures for identifying solutions 
to issues within the industrial field, 
based on data and AI. 

Both these organisations, foun-
ded in the second half of 2021, ha-
ve recently signed an agreement to 
improve business competitiveness 
through the development of the da-
ta economy and AI. 

As a result of this agreement, 
they are to work together to 
highlight cases of usage and distri-
bute promotional or briefing mate-
rials, which will be of interest and 
use for companies in their respec-
tive core businesses. 

Furthermore, IndesIA will provi-
de the BAIC ecosystem with a data 
and AI platform for trialling and 
streamlining possible solutions for 
driving competition and sustaina-
bility among the sector’s SMEs. 

Within the framework of the 
first event organised by this part-
nership, experts coincided in affir-
ming that “the application of AI in 

industry will have an estimated im-
pact on Spain’s GDP of 16.5 billion 
euros in 2025”.  

The ‘1st IndesIA Forum: the im-
pact of Artificial Intelligence on in-
dustry’ revealed how there is a na-
tionwide commitment to innova-
tion and technological disruption, 
fostering processes of sectorial di-
gitisation that are crucial for inte-
grating AI in value chains. This is a 
challenge that is expected to invol-
ve a government spending plan 
amounting to 150 million euros for 
Industry 4.0 towards the end of 
March, according to sources at the 
Forum, funded by the Ministry of 
Industry.  

Member companies 

Repsol, Gestamp, Navantia, Técni-
cas Reunidas, Telefónica, Microsoft, 
Airbus and Ferrovial make up 
IndesIA; while some of the more 
prominent members of BAIC are 
CAF, Deusto Seidor, Euskaltel, 
Gestamp, Hupi Ibérica, Iberdrola, 
Inzu Group, ITP Aero, the 
Mondragon Corporation, Onkolo-
gikoa, Petronor, Sener, and Versia, 
as well as the technology and trai-
ning centres Tecnalia, Vicomtech 
and the Basque Center for Applied 
Mathematics (BCAM). 

THE PARTNERSHIP BETWEEN THE 

BAIC AND INDESIA EXPEDITES 

THE IMPLEMENTATION OF AI IN 

INDUSTRY

AI’S IMPACT ON SPAIN’S 
GDP IS EXPECTED TO BE 

16.5 BILLION EUROS IN 

2025  

THE GOVERNMENT HAS 

EARMARKED A SUM OF 
150 MILLION FOR 

INDUSTRY 4.0 AND AI
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This February signalled the 
launch of the sixth edition 
of the Basque government’s 
Bind 4.0 programme of ac-
celeration and open inno-
vation. As from then, and 
for 24 weeks, the 28 star-
tups selected will be 
tackling the development 
of 33 projects in Industry 
4.0 in tandem with 65 part-
ner companies that this 
year have shown a particu-
lar interest in emerging so-
lutions, as a new way of 
responding to the challen-
ges of Industry 4.0. 

This means that the 
main disruptive technolo-
gies that the startups and 
mentor companies in Bind 
4.0 are to apply jointly to 
create their innovative so-
lutions will largely involve 
smart industry within the 
scope of Artificial Intelli-
gence and Big Data, as well 
as the Internet of Things, 
followed by robotics, vir-
tual and augmented reality, 
and nanotechnology, 
among others. 

Twelve Basque startups 

Twelve of the 28 startups 
are Basque, nine are from 
the rest of Spain, and seven 
from other countries. The 
different projects will invol-
ve the fields of smart 
industry, clean and sustai-
nable energy, food, and 
healthcare.  

The highlights among 
the numerous projects un-
derway are those focusing 
on quality control using ar-
tificial vision and others de-
signed to facilitate the inte-
raction between humans 
and machines through lan-
guage processing. There 
are also projects involving 
the storage of clean ener-
gies, the digitisation of me-

dical devices, the creation 
of digital twins for impro-
ving production times and 
efficiency, and advancing 
toward smart mobility for 
reducing environmental 
impacts and designing new 
vehicles. 

New developments 

Over the course of the pro-
gramme, the Bind 4.0 
platform is organising diffe-
rent activities, which this 
year has a number of 
novelties. These include 
the holding of sundry 
workshops, networking 
forums with the sector’s 
main players, and training 
sessions with partners. The 
startups will be able to ta-
ke part in different business 
events, such as Cita Em-
prende and 4FYN, and will 
be supported by 40 men-
tors with expertise in busi-
ness acceleration, market 
strategies in new technolo-
gies, innovation and busi-
ness development, with the 
additional backing of the 
Venture Club for investors. 

DIGITAL TERRITORY | BUSINESS ACCELERATION 

BIND 4.0 ADDS 28 

START-UPS AND 

33 PROJECTS  
ITS SIXTH EDITION HAS LAUNCHED WITH 65 MENTOR 

COMPANIES THAT WILL DRIVE NEW SOLUTIONS FOR THEIR 

APPLICATION IN SMART INDUSTRY

LAUNCH OF THE 6TH BIND 4.0 

A total of 28 startups have secured 33 contracts with 65 mentor companies in the sixth edition of the BIND 4.0 

programme for developing projects in AI, internet of things, virtual reality, and cybersecurity, among other. 

 PARTNER COMPANY STARTUP GEOGRAPHICAL AREA TECHNOLOGY FIELD 

 Angulas Aguinaga Arctic Sea Bizkaia Internet Of Things 

 Angulas Aguinaga Deep Detection Barcelona Other Technologies 

 Angulas Aguinaga ImagoAI  U.S.A. Artificial Intelligence 

 Artadi Alimentación Kaytek Digital Business Bizkaia Other Technologies 

 Arteche FaradaIC Germany Internet Of Things 

 Arteche Ingeniería y Control Meras Pontevedra Artificial Intelligence 

 Cie Automotive Nazca Ingeniería SL Madrid Internet Of Things 

 Coca-Cola European Partner Metis Labs United Kingdom Artificial Intelligence 

 Danobat Group Ancora Pontevedra Artificial Intelligence 

 EDP España Nymiz Software Company SL Bizkaia Cybersecurity 

 Erhardt Arctic Sea, SL Bizkaia Internet Of Things 

 Eroski Arctic Sea, SL Bizkaia Internet Of Things 

 Erreka Group Donomotics Gipuzkoa Internet Of Things 

 GH Cranes Oreka Interactive Gipuzkoa Virtual/Augmented Reality 

 Iberdrola FuVeX Navarra Collaborative Robotics 

 Ingeteam Oreka Interactive Gipuzkoa Virtual/Augmented Reality 

 ITP Aero Steering Machines Barcelona Collaborative Robotics 

 Keralty Trak Gipuzkoa Artificial Intelligence 

 Mercedes Benz Cooling Photonics Barcelona Other Technologies 

 Mercedes Benz recircular Bizkaia Big Data 

 Obe Hettich Vivelab Ergo Hungary Medical devices 

 Osakidetza Heuristik Bizkaia Artificial Intelligence 

 Petronor-Repsol EPowerlabs Gipuzkoa Other Technologies 

 Ramondin innoSEP Germany Artificial Intelligence 

 RPK Ipartic Consulting (Bexreal) Bizkaia Virtual/Augmented Reality 

 Sarralle Nabla Vision Barcelona Other Technologies 

 Sidenor recircular Bizkaia Big Data 

 Tubacex Nazca Ingeniería SL Madrid Internet Of Things 

 Tubos Reunidos BeChained AI Technologies Barcelona Artificial Intelligence 

 Ulma Legit.Health Bizkaia Artificial Intelligence 

 Uvesco Glucovibes (Xugarhero) Gipuzkoa Artificial Intelligence 

 Vidrala Logmore Oy Finland Internet Of Things 

Source: SPRI.

SIX YEARS OF 
BIND 4.0 

The current edition is being 

held for the sixth year in a 

row, and when each 

programme ends, 70% of the 

emerging businesses 

continue working with their 

mentor companies, which 

ratifies the model of joint 

collaboration it entails. Over 

these six years, Bind 4.0 has 

accelerated over 130 

startups and driven the 

development of 200 

projects, generating a 

turnover of seven million 

euros.

The BIND 4.0 platform announces the seventh call for new partners.
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As part of its ongoing support for the 
sector, the Bind 4.0 open innovation 
platform has this year rolled out the 
SME Connection scheme with a view 
to working with startups to respond to 
the sector’s new technological challen-
ges, which also apply to Basque indus-
trial SMEs.  

The call announced by the Basque 
government through the Basque Busi-
ness Development Agency (SPRI) has 
attracted 131 candidates from 80 star-
tups registered in this year’s edition. 

Following the initial selection, a total 
of 55 startups have been shortlisted for 
tackling the new technological challen-
ges facing 22 industrial SMEs belon-
ging to clusters in the sectors of auto-
motion, energy, the environment, and 
advanced manufacturing. 

The new programme has set the 
goals of driving an improvement in 
competitiveness and transforming 
SMEs through their cooperation with 
startups, facilitating the latter’s access 
to the market through projects that res-

pond to the current challenges facing 
established SMEs and, finally, including 
startups in the Basque Ecosystem of 
Business Development and Innovation. 

The shortlisted startups mostly co-
me from the Basque Country (36), with 
16 from the rest of Spain, and six from 
abroad. They have all submitted bespo-
ke disruptive technologies for respon-
ding to the technological challenges 
posed by the organisations for dynami-
sing clusters, Uptek (AFM), Aclima, 
Energy cluster and ACICAE. 

 78 proposed projects  

The highlights among the projects con-
sidered by the startups are 24 involving 
the development of new solutions 
within the framework of the automo-
tion sector, for product traceability and 
improving production through sensors, 
reinforcing remote assistance with aug-
mented reality, and finetuning quality 
control processes.  

Within the field of machine tools, 19 
of the startups shortlisted propose so-
lutions for improving data display and 
intelligence for optimising processes, 
as well as the use of enabling techno-
logies for quality control. A further 15 
projects will be designed to respond to 
the challenges that environmental 
SMEs face regarding the logistics of de-
livering wastes to treatment plants, the 
operation of these plants, and the pre-
vention and management of emer-
gency situations. 

Finally, the remaining 20 projects 
will target the digital transformation of 
the maintenance of electrical installa-
tions, product traceability and artificial 
vision in integral solutions for handling 
loads.

FOR CHALLENGES 
FACED BY 
ACICAE, ACLIMA 
OR THE ENERGY 
CLUSTER

DIGITAL TERRITORY | BUSINESS ACCELERATION 

FURTHER BACKING 

FOR SMES 
THE NEW ‘BIND 4.0 SME CONNECTION’ SHORTLISTS  

55 STARTUPS FOR TACKLING THE CHALLENGES OF 22 SMES

The BIND 4.0 platform 
was selected as a finalist 

in the XIV edition of the 
European Commission’s 

European Business 
Promotion Awards
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BBVA’s landmark building in 
Bilbao’s Plaza Circular is now 
writing a new chapter in its 
long history by spearheading a 
new project in business deve-
lopment. 

The plan put in place in re-
cent months for the iconic To-
rre Bizkaia by the Provincial 
Council of Bizkaia and Bilbao 
City Hall has been taking sha-
pe and making headway, with 
the aim being to 
turn it into a bre-
eding-ground for 
enterprise and in-
novation and the 
kernel for new 
companies, star-
tups, investors, and 
technology part-
ners. 

The main focus of the plan, 
which also involves using the 
skyscraper to house some of 
the council services distributed 
around Bilbao, is to implement 
an international centre for bu-
siness enterprise, which has al-
ready been introduced to the 
public, and which is expected 
to begin operating in Septem-
ber. 

The mission of the B Accele-
rator Tower or BAT, as the new 
centre for business enterprise 
and innovation is known, is to 

further the creation of startups 
mentored by established com-
panies and linked to 140 inter-
national nodes. A network of 
centres that will be marshalled 
by the project’s coordinators, 
PwC, and the groups Talent 
Garden and Impact Hub. 

Attracting 3,500 startups 

More than 30 Basque compa-
nies in the fields of energy, te-

lecommunications 
technology, finan-
cing, industry, and 
the retail sector, to-
gether with techno-
logy centres, busi-
ness clusters and 
investment accele-
rators, are backing 

the launch of this project that 
aims to reach out to 3,500 star-
tups and 20,000 professionals 
from all corners of Europe. The 
overriding purpose is to create 
a community in which each 
agent will find what it needs 
and make a valuable contribu-
tion to all the others in the 
ecosystem. The focus is cu-
rrently on the international 
attraction of such vital business 
talent. 

BBVA nurtures talent 

This is the approach framed 
within the BBVA’s latest miles-
tone, in which the bank has 
reached an agreement with the 
Provincial Council of Bizkaia 
for launching two technology 
development centres in Bilbao, 
with plans to create 200 jobs in 
two years, while fostering digi-
tisation and nurturing talent.  

Specifically, the agreement 
establishes that BBVA will open 
two branches pertaining to its 
main technology companies: 
BBVA Next Technologies, spe-
cialised in software engineering 
and created to expedite the te-
chnological transformation of 
both BBVA itself and other bu-
sinesses, which will be located 
in BAT on the Torre Bizkaia. 
The other company, BBVA IT, is 
focused on the development, 
maintenance and advancement 
of critical services for the bank, 
such as the smart or digital fac-
tory, and is scheduled to move 
shortly to its new site in Henao 
Street in the centre of Bilbao.  

Both companies have 
already begun recruiting staff 
for their offices in Biscay; BBVA 
is expected to open both these 
branches in the first month 
of 2022. 

DIGITAL TERRITORY | ENTREPENEURSHIP 

THE NEW TOWER 

OF BABEL  
THE “TORRE BIZKAIA” IN BILBAO IS PREPARING TO OPEN ITS 
DOORS TO THE INTERNATIONAL BUSINESS ECOSYSTEM AT 
THE B ACCELERATOR TOWER (BAT) IN SEPTEMBER

AN INTERNATIONAL 
BUSINESS HUB 

The International Centre for 

Entrepreneurship has been 

designed as one of the mainstays 

of the ecosystem and as an inter-

national benchmark according to 

the remit of open innovation for 

both local and global businesses, 

startups, and partners. 

For this purpose, BAT will occupy 

eight floors in the Torre Bizkaia, 

with the remit to attract and 

support a local source of talent 

that will give rise to the next 

generation of entrepreneurs. 

Nevertheless, the initial plans 

are to occupy half of this space, 

with the aim being that this vast 

community of local startups, 

companies, investors, scientific-

technology agents and training 

centres will be accompanied by 

an international presence in the 

other half. 

The process of attracting new 

foreign companies is already 

underway, and will give the 

centre the global importance in 

business development it seeks.

ENDORSED 
BY 30 
BASQUE 
COMPANIES

BAT will occupy eight floors on the Torre Bizkaia in Bilbao, with the first four as from September.
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The Basque Digital Innovation Hub 
(BDIH), created by the Basque government 
through SPRI for providing businesses with 
the necessary infrastructures for training, 
research, testing and validating their pro-
jects, now has more than a hundred assets 
in eight operating areas. 

Through this connected network of ad-
vanced manufacturing assets and services, 
companies may access equipment and 
know-how in the fields of Additive manu-
facturing, Flexible robotics, Smart and con-
nected machinery, Cybersecurity, and Ad-
vanced materials.  

One of the more recent assets to be in-
cluded in the BDIH, within the node Flexi-
ble and Collaborative Robotics, is the ‘Ze-
ro Defect Manufacturing’ cell, belonging to 
CEIT, with which different technologies in 
the field of product inspection caan be 
tried. This asset provides companies with 
a flexible cell for product characterisation 
that has two advantages: the generation of 
a detailed report on the product, including 
metric parameters, faults, and hardness 
maps, and also, the validation of technolo-
gies that may be of interest to the customer. 

Cybersecurity and additive manufacturing 

A further two assets included for assisting 
companies are the Ikerlan laboratory for 
assessing product cybersecurity, framed 
within the cybersecurity node; and Lortek’s 
pilot plant for the study of advanced wel-
ding and joining processes, within the field 
of Additive Manufacturing. 

The Ikerlan laboratory is used for ve-
rifying, validating and assessing industrial 
components, where companies may also 

undertake pre-approval and supplementary 
processes for product certification. 

In turn, Lortek’s facilities in Gipuzkoa 
provide a pilot plant designed for the study 
of MIG/MAG, and TIG arc welding and 
plasma processes, laser welding, friction 
and resistance welding, as well as for the 
manufacture of the initial prototype. In this 
case, Hispavista has relied on Lortek for 
transforming its solution for Smart Cities 
and directing it toward an IIoT solution. 

DIGITAL TERRITORY  | ADVANCED MANUFACTURING 

BDIH ADDS MORE THAN 100 ASSETS TO 

ITS LOCAL TRAINING CENTRES 
CEIT, IKERLAN AND LORTEK 

PLACE THEIR TESTING 

FACILITIES AT THE DISPOSAL 

OF COMPANIES

BDIH is a 
connected 
network 
consisting of 
six nodes and 
21 agents in the 
RVCTI.
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over the coming years, up to 54-91 GW 
by 2030, thanks to the myriad projects 
in the pipeline. However, regarding a 
scenario of 850 GW of installed capa-
city with net zero emissions by 2050, 
the target is still a long way off. 

Cost gap  

A major obstacle for low-carbon hydro-
gen is the cost gap between it and the 
hydrogen produced with fossil fuels. 
This latter option is currently more eco-
nomical throughout most of the world, 
although according to the IEA there is 
sufficient leeway to reduce the costs of 
green H2 through technological inno-
vation and broader implementation.  

Likewise, green hydrogen is more 
costly, twice as much according to the 
best estimates, than natural gas refor-
ming without the capture of CO2, refe-
rred to as grey H2. Nevertheless, parity 
is expected to be reached between 
2030 and 2035, according to the presi-

dent of BH2C, José Ignacio Zudaire. 
Aware of the growing importance of 

green hydrogen, different governments 
throughout the world, including the 
Spanish and Basque ones, have hurried 
to address both the challenges and the 
opportunities inherent to its deve-
lopment. The Spanish government, 
through its H2 roadmap, has made a 
firm commitment to its renewable 
source. In turn, the Basque regional go-
vernment is supporting its use through 
the Basque Hydrogen Strategy. 

The roadmap and the PERTE  

As regards the roadmap designed by 
the Spanish government, and approved 
in 2020, the document contains 60 
measures and sets targets for 2030. 
These include 4 GW of installed power 
in electrolysers, equal to 10% of the 
target the EC has set for the whole of 
the EU. In addition, it is estimated that 
by 2024 it should be possible to deploy 

Green hydrogen (H2) is produced from 
renewable sources, and it is called 
upon to play a crucial role as an energy 
alternative from both an environmen-
tal and industrial perspective, As re-
gards the former, the deployment of its 
production is considered to all intents 
and purposes as vital for the challenge 
of achieving a carbon-free Europe by 
2050. In terms of the latter, qualified 
sources agree that its development pro-
vides an unbeatable opportunity for 
bolstering a very important part of the 
industrial fabric. 

In the case of the Basque Country, its 
economy is clearly defined by the 
weight of the secondary sector, 
meaning that this presents a unique 
opportunity to position its companies 
as exporters of technology in this field. 
The fact is that over and above the 
actual production of H2, the experts 
contend that the true opportunity for 
Basque industry lies in the equipping 
of factories for its manufacture. 

A report by McKinsey & Company 
and the Hydrogen Council stresses that, 
looking ahead to 2050, hydrogen may 
avoid 80 gigatonnes of accumulated 
CO2 emissions and account for 20% of 
the overall reduction required, 
although it will admittedly involve the 
use of 660 million metric tonnes of 
green, low-carbon H2, which is tanta-
mount to 22% of the global demand 
for energy.  

Snapshot of the business 

What is the current state-of-the-art? 
Sources at the International Energy 
Agency (IEA) consider that more effort 
is required to boost this clean energy 
source, despite the fact that in 2020 the 
world recorded the installation of an 
electrolysis capacity of nearly 70 MW 
(up to a total of 300 MW), twice the 
previous year’s record.  

As an illustration of its development, 
barely 4% of the annual figure of 73 
million tonnes of hydrogen produced 
globally, largely for the manufacture of 
ammonia, refinery products, methanol 
and other industrial processes (steel, 
semiconductors, etc.), has a green ori-
gin, according to data provided by the 
Basque Hydrogen Corridor (BH2C). 
The remaining 96% is produced with 
fossil fuels.  

Nevertheless, the same sources at 
the IEA expect an acceleration in the 
deployment of electrolysis capacity 

HYDROGEN | STATE-OF-THE-ART 

THE ROAD AHEAD IS GREEN  
A KEY SOURCE FOR A CARBON-FREE ECONOMY AND INDUSTRIAL DEVELOPMENT

Presentation of the ‘Corredor del Hidrógeno del Ebro’ (Ebro Hydrogen Corridor), linking the Basque Country, Navarre, Aragon and Catalonia.

ELECTROLYSIS 
CAPACITY: 70 
MW MORE 
GLOBALLY IN 
2020, TWICE 
THE FIGURE 
FOR THE 
PREVIOUS 
YEAR
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an installed electrolysis power of 
between 300 and 600 MW. 

In turn, the challenge is for 25% of 
industry’s hydrogen consumption to be 
renewable, and in terms of mobility, 
the target for 2030 is a fleet of at least 
150 buses, 5,000 light and heavy 
vehicles, and two railway lines powe-
red by green H2. This will require the 
deployment of at least a hundred 
hydrogen filling stations, together with 
hydrogen-driven handling machinery 
in the five main ports and airports. 

In line with this strategy, 
in December the go-
vernment announced the 
approval of the Strategic 
Project for Economic 
Transformation and Reco-
very (PERTE in its Spanish 
acronym) for renewable 
energies, green hydrogen 
and storage, involving an 
estimated sum of 16.3 
billion euros. A significant 
part of this figure, 2.8 bi-
llion, will involve renewa-
ble hydrogen, which is the 
item in the PERTE that will 
receive the most public fun-
ding (1.555 billion). The 
investments in this component are or-
chestrated around four lines that ran-
ge from the innovation stage and deve-

lopment through to its commercial im-
plementation, the industrial value 
chain, unique ground-breaking pro-
jects, large-scale sectorial integration, 
and inclusion in the EU market. 

The basque strategy 

The Basque Hydrogen Strategy’s remit 
is to achieve an electrolysis power of 
300 MW by 2030, with all the H2 be-
ing of renewable 
origin or low in carbon, and an annual 
output of 2,000 tonnes of synthetic 

fuels. From an industrial 
perspective, the target is for 
90% of the hydrogen 
consumed by the sector in 
the Basque Autonomous 
Community (CAPV) to be 
of green origin or low in 
carbon, and for this source 
to account for 5% of indus-
try’s overall consumption. 
A further aim is to deploy  
a fleet of 20 buses and  
150 commercial vehicles 
powered by H2 and provi-
de 10 hydrogen filling 
stations.

ELECTROLYSER 
TECHNOLOGIES 

There are currently several types of 

electrolysers for producing 

hydrogen using electricity and 

water. The ones involving a 

polymeric electrolyte membrane 

(PEM) and alkaline models are 

already on the market, according to 

the IEA, while solid oxide 

electrolysis cells (SOEC) are at the 

pre-marketing stage, and anion 

exchange membrane (AEM) are at 

very early stages of development. 

The most mature technology, 

alkaline electrolysis, has 

traditionally dominated the market, 

as it is used in the chloralkaline 

industry. Nevertheless, as regards 

hydrogen production, many new 

projects opt for PEM designs, which 

means their deployment has been 

outstripping alkaline electrolysis 

models in recent years. It is still not 

clear, however, which design will 

prevail in the market as the 

technology develops.

2.8 
BILLION  

MOBILISED BY THE 

PERTE FOR 

RENEWABLE H2 

THE BASQUE 
AUTONOMOUS 
COMMUNITY 

PLANS FOR 
100% OF THE 

HYDROGEN 
PRODUCED 
IN 2030 TO 

BE 
RENEWABLE 

OR LOW-
CARBON

21
APRIL 2022 HI-TECH BASQUE COUNTRY



Iberdrola, a leading company 
in renewable energies, has ma-
de the most of the opportunity 
provided by European subsidies 
for recovery in energy matters 
and, in response to them, it has 
entered into sundry part-
nerships with a number of 
companies in recent months, 
launching several far-reaching 
projects related to the advance-
ment of green energy on diffe-
rent fronts that encompass a 
range of fields, such as its pro-
duction and use in transport. 

This is the case, for example, 
of its joint venture with the 
chemical group Fertiberia, in-
volving a project that will pla-
ce Spain in a position of lea-
dership in Europe in green H2 
through the development of 
800 MW, coupled with overall 
investments amounting to 1.8 

billion euros through to 2027, 
as announced during the pro-
ject’s presentation. 

The project has begun with 
the construction of a 20 MW 
plant for producing green H2 
by water electrolysis. Iberdrola 
is building this facility, the 
biggest of its kind in Europe, in 
Puertollano, in the Spanish pro-
vince of Ciudad Real. What’s 
more, this project may be 
completed by increasing this 
capacity by 40 through the de-
velopment of a further three fa-
cilities between 2023 and 2027 
at the Fertiberia plants in 
Puertollano and in Palos de la 
Frontera, in the southern 
province of Huelva. The chemi-
cal company will use the re-
newable energy produced to 
make ammonia for eco-friendly 
fertilisers. 

Clean steel 

Elsewhere, the Basque power 
company has announced an 
agreement with the Swedish 
firm H2 Green Steel for the 
construction on the Iberian 
Peninsula of a 1,000 MW plant 
involving an investment of 2.3 
billion euros that is expected to 
be up and running in 2025 or 
2026. It will be producing 
green H2 for powering a direct 
reduction furnace for iron ore 
with an annual output capacity 
of two million tonnes of pig 
iron. It is estimated that this 
process will lead to a 95% re-
duction in emissions.  

The two companies are also 
to study the possibility of using 
the same site to build a 
steelworks capable of produ-
cing between 2.5 and 5 million 
tonnes/year of green steel 
sheets. 

Hydrogen plants in the Basque 
Autonomous Community 

The group chaired by Ignacio 
Sánchez Galán, also plans to 
invest more than 37 million 
euros in the Basque ‘Y’ hydro-
gen structure; a corridor that 
includes building 10 MW of 
electrolysers for producing 
4,000 kg/day of green H2 and 
the commissioning of three 
hydrogen filling stations. 
These are to be located on the 
logistics centres at Júndiz 
(Alava), Bilbao (Bizkaia), and 
Pasaia (Gipuzkoa) for powe-
ring carbon-free heavy lorries, 
buses, and light industrial vehi-
cles, as well as for port and air-

port services in the region, and 
for the chemical industry. 

Iberdrola forecasts that this 
project will lead to the contrac-
ting of services and purchases 
from over thirty local providers 
specialising in different links in 
the value chain it involves. 

Powering the rolling stock 
manufactured by CAF 

Iberdrola has also secured an 
agreement with CAF, a railway 
rolling stock manufacturer, for 
extending the use of green H2 
in the railway sector by 
supplying clean energy for 
powering the green train 
developed by this company 
headquartered in the province 
of Gipuzkoa, as part of the 
FCH2Rail European project.  

The prototype, which is 
scheduled to enter its trial 
stage this month, will receive 
its supply of green hydrogen 
from a production plant that 
installed by Iberdrola in 
Barcelona’s free-trade zone. 

HYDROGEN | PROJECTS UNDERWAY 

IBERDROLA 

BROWSES 

MANY FRONTS 
ENTERING INTO PARTNERSHIPS TO ADDRESS 

PRODUCTION AND TRANSPORTATION PROJECTS, 

AMONG OTHERS

Image of the 
presentation of 
the Basque ‘Y’ 
hydrogen 
structure with 
delegates from 
the agencies 
supporting the 
project.
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53 PROJECTS 
AMOUNTING TO 2.5 
BILLION 

Iberdrola has submitted 53 

projects related to green 

hydrogen to the Next Generation 

programme involving 

investments amounting to 2.5 

billion euros that will provide an 

annual production of 60,000 

tonnes. This output capacity will 

account for 20% of Spain’s target, 

and means that almost a quarter 

of the H2 the country consumes 

will not produce any CO2 

emissions. According to the 

estimates Iberdrola itself has 

made public, this and other 

hydrogen projects it undertakes 

are expected to contribute to the 

creation of about 4,000 skilled 

jobs in 500 local providers.

PLANS ARE AFOOT 

TO INVEST 1.8 

BILLION EUROS WITH 

FERTIBERIA FOR 

DEPLOYING 800 MW
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The wind-turbine manufac-
turer Siemens Gamesa has 
launched a prototype for 
producing green hydrogen 
on a large scale that has al-
ready begun to deliver 
clean fuel to zero-emission 
vehicles. According to the 
company, this is the world’s 
first project that produces 
this gas directly from the 
wind in ‘island mode’, al-
though it can also operate 
connected to the mains. 

Last summer, the Den-
mark granted the prototype 
located in Brande the offi-
cial status of regulatory 
energy testing site, and in 
just a few months it´s been 
able to produce green H2 
to enable the Danish com-
pany Everfuel to distribute 
it to the country’s hydrogen 
filling stations, thereby per-

mitting an increasing num-
ber of zero-emission vehi-
cles, such as taxis, to run 
on fully sustainable fuel. 

The Brande facility in-
cludes a Siemens Gamesa 3 
MW wind turbine that ge-
nerates electricity for 
powering a 400-kw elec-
trolyser separating water 
into its two components: 
oxygen and hydrogen.  

Exploration platform 

In addition, the company 
has also explained that it is 
using this project to disco-
ver whether the integration 
within this system of the la-
test generation batteries 
may help to stabilise the 
network and resolve the 
issues related to changes in 
wind speed. 

This combination also 

has the potential to increa-
se the production of a num-
ber of existing wind energy 
projects. The batteries may 
store the surplus energy 
and power the electrolysers 
when there is no wind and 
more green hydrogen is 
produced. And when the 
facility is disconnected 
from the grid, the batteries 
may supply this green 
energy to it, and therefore 
render it more flexible. 

Furthermore, according 
to Siemens Gamesa, the 
combination of battery, 
wind turbine and elec-
trolyser has the potential to 
allow producing industrial-
scale volumes of green 
hydrogen in the short term. 

Siemens Gamesa re-
cently published its white 
paper “Unlocking the 
Green Hydrogen Revolu-
tion”, in which it advocates 
increasing renewable capa-
city by reducing energy 
costs through a profitable 
and suitably scaled market 
and developing the supply 
chain.

HYDROGEN | NEW DEVELOPMENTS 

WIND 
PRODUCTION IN 
‘ISLAND MODE’ 
SIEMENS GAMESA LAUNCHES A 

PROTOTYPE THAT IS ALREADY POWERING 

ZERO-EMISSION VEHICLES

Siemens Gamesa ended 
2021 with an order book 
amounting to 33.604 
billion euros.

THE FACILITY 

INCLUDES A 3 MW 

WIND TURBINE 

S
IE

M
E

N
S

 G
A

M
E

S
A

23
APRIL 2022 HI-TECH BASQUE COUNTRY



Renewable hydrogen is one of the 
mainstays of Repsol’s strategy to achie-
ve net zero emissions by 2050, and 
both the group and its Basque affiliate 
Petronor have decided to join forces 
with other significant players in the 
Spanish economy to boost projects re-
lated to all facets of this energy source.  

Within this framework, the group 
headed by Antonio Brufau has recently 
announced the Spanish Hydrogen Net-
work (SHYNE), led both by it and by 
Alsa, Bosch, Celsa, Enagás, Scania, and 
Talgo, involving 22 companies and 11 
associations, technology 
centres, and universities.  

This project is designed 
to energise projects 
throughout the entire 
hydrogen value chain, in-
cluding the installation of 
renewable generation and 
the advancement of its sun-
dry industrial usages. At 
the same time, the use of 
green H2 is to be boosted 
in all transport segments 
through the production of 
synthetic fuels and the 
creation of an infrastructu-
re with at least a dozen 
hydrogen filling stations by 2025. 

SHYNE is aligned with hydrogen de-
velopment goals both in the EU and in 
Spain, as well as with the correspon-

ding Strategic Project for Economic Re-
covery and Transformation (PERTE), 
with the remit to link up all the major 
regional initiatives in this field. Further-
more, its sponsors also state that it con-
templates the creation of a knowledge 
management centre in Madrid that will 
coordinate the mainstream actions. 

A 3.23 billion investment 

The projects grouped around SHYNE, 
which are scheduled for deployment in 
a dozen of Spain’s regions, or autono-
mous communities, will involve an ove-

rall investment of 3.23 bi-
llion euros that, as noted 
above, will lead to the 
launch of a number of 
different projects in the 
production, distribution 
and use of green hydrogen 
in the industrial sector, 
transport, and other appli-
cations, as well as the deve-
lopment of pioneering te-
chnologies, and thereby ex-
pedite the plans for this 
gas’s deployment. 

One of the major regio-
nal projects involving 
hydrogen that are to be 

linked via SHYNE is the Basque Hydro-
gen Corridor (BH2C). This initiative is 
being marshalled by Repsol-Petronor, 
and it has been in operation since last 

year. It involves 73 companies and 
agencies tackling numerous projects 
that address fields such as the produc-
tion of renewable hydrogen and 
synthetic fuels, the mobility-logistics of 
distribution, carbon-free industry, 
urban and residential uses, infra- 
structure, and industrial technological 
development. 

The BH2C currently involves pro-
jects with an investment of more than 
1.5 billion euros through to 2026, as 
well as the creation of over 2,000 di-
rect jobs and 6,700 indirect ones, 
according to its own estimates. 

Project in Abanto  

One of the first projects beginning to 
take shape has been the commissioning 
by Petronor, in cooperation with the 
engineering firm Sener, of a 2.5 MW 
electrolysis plant that is scheduled to 
begin producing in early 2023 with a 
view to using a two-kilometre pipeline 
to deliver renewable hydrogen to the 
installations on the Abanto Technology 
Park. It is also going to install another 
10 MW facility in the Port of Bilbao in 
2024 for the synthetic fuel plan being 
developed by Petronor, Enagas and 
EVE. The third leg of this project, pla-
nned for 2025, involves a major leap 
forward in the form of a new 100 MW 
unit for Petronor’s installations in 
Muskiz (Bizkaia).

HYDROGEN | PROJECTS UNDERWAY 

STRENGTH IN UNITY 
REPSOL AND ITS AFFILIATE PETRONOR HAVE ENTERED INTO AN ALLIANCE WITH OTHER MAJOR PLAYERS IN 

THE SECTOR TO DRIVE THE DEVELOPMENT OF GREEN ENERGY THROUGH THE SHYNE AND ‘BH2C’ PROJECTS

PETRONOR, 
TALGO AND 
DFA 

Petronor, Talgo and the 

Provincial Council of 

Álava (DFA) have 

entered into an alliance 

for favouring industrial 

and technological 

development based on 

renewable H2. Petronor 

is to develop the 

necessary 

infrastructures for 

supplying clean 

hydrogen, while Talgo 

will use its Ribabellosa 

plant for developing a 

hydrogen-powered 

suburban-regional train, 

included in BH2C.

MARSHALLING 

PROJECTS 

THROUGHOUT 

THE ENTIRE 

GREEN H2 

VALUE CHAIN

Group photo of the firms, centres and institutions taking part in the BH2C, fostered by Petronor and Repsol.
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Amorebieta-Etxano. Further-
more, the H2 will be injected 
into the current Nortegas distri-
bution network, where it will 
be mixed with natural gas, de-
carbonising part of its present 
energy consumptions. 

Part of this hydrogen may al-
so be used to cater for local in-
dustry’s specific hydrogen re-
quirements or for liquid stora-
ge via chemical carriers. 

In addition, a hydrogen 
filling station is also to installed 
for both public and private 
heavy vehicles, while another 
part of the gas produced may 
be exported. 

White Summit Capital and the 
majority shareholder of Bizkaia 
Energía, Castleton Commodi-
ties International, are to part-
ner the Basque companies 
Nortegas and Sener in the 
launch of a green hydrogen 
plant that will use the infras-
tructures of the Boroa combi-
ned cycle plant in Amorebieta-
Etxano (Bizkaia), as well as the 
national gas distribution net-
work in the area. 

According to the companies 
behind this initiative at the ti-
me of its launch, the plant will 
initially have a 20 MW capacity 
in the existing gas and electri-
city infrastructures pertaining 
to the combined cycle. The aim 
is to generate 1,500 tonnes of 
green hydrogen per year pro-
duced from fully renewable 
sources through certificates of 
origin and green PPAs. 

The project, which will fur-
thermore be developed using a 

digital twin model, will involve 
an initial investment of 50 mi-
llion euros, with the aim being, 
according to its developers, 
that the plant will begin opera-
ting towards the end of 2022.  

Nevertheless, their plan is to 
increase the generating capa-
city to 200 MW by 2030, which 
will require an overall invest-
ment of 300 million euros. 

Uses of the production 

Part of the green hydrogen 
generated will be used for 
reducing CO2 onsite at the 
combined cycle gas plant be-
longing to Bizkaia Energía in 

HYDROGEN | PROJECTS UNDERWAY 
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plant belonging to 
Bizkaia Energía in 
Boroa.
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> IS THE DEVELOPMENT OF A 
POWERFUL GREEN HYDROGEN 
INDUSTRY ESSENTIAL FOR 
REACHING THE ZERO-EMISSION 
GOALS SET FOR 2050? 

Ekain Fernández 
Tecnalia 

Hydrogen is expected to play a major 
role in achieving these goals by 2050. 
The electrification of processes will be 
an important driver for implementing 
decarbonisation, although this entails 
a certain complexity in sectors such as 
steelworks and chemical plants, for 
example. Hydrogen will be an impor-
tant factor in the decarbonisation of 
these industries and their processes. 

Millán García-Tola 
Iberdrola 

Undoubtedly. There is clearly no way 
of electrifying all energy uses, and this 
is precisely where green hydrogen has 
an important part to play as the com-
plement that electrification needs to 
reach the economy’s decarbonisation 
targets. 

Nuria Gisbert 
CIC energiGUNE 

It is undoubtedly one of the main le-
vers for achieving the desired energy 
transition both in society at large and 
in industry in particular. It is an energy 
vector with two highly valuable featu-
res in the pursuit of carbon-free objec-
tives. On the one hand, it is a solution 
whose very nature means it can be 
used in a greater range of cases (energy 
storage, industrial applications, powe-
ring vehicles…) than other potential 
options. On the other hand, we are 
dealing with an abundant chemical ele-
ment that, as in the case of the so- 
called “green hydrogen”, can be obtai-
ned from the electrolysis of water (a 
process, moreover, that is completely 
emissions-free).  

These two variables constitute a 
“competitive” advantage that make 
green hydrogen one of the most inte-
resting options for achieving the goals 
set for 2050. Hence the reason that this 
technology is gradually acquiring a 
greater significance in industrial agen-
das and plans in the more developed 
countries, given its potential for decar-
bonisation and the strategic and 
economic value provided by leading 
one of the technological and energy 

industries of the future. Major Euro-
pean regions such as the Basque Coun-
try, with the involvement of, among 
others, CIC energiGUNE, are pursuing 
their own strategies and development 
plans for this industry, seeking to 
continue positioning themselves as 
hubs for innovation and energy 
transition. 

José Ignacio Zudaire 
Petronor & Basque Hydrogen Corridor 

This is unquestionably an energy 
vector that is set to play a key role in 
decarbonisation, and therein lies the 
commitment being made by busi-
nesses, research centres, and training 
colleges.  

The year 2050 and zero emissions 
will call for more elements, such as bio-
fuels and synthetic fuels, and an increa-
se in storage capability, and their com-
bination will mean achieving that goal. 

Izaskun Gorostiaga 
Nortegas 

Industrialisation and the development 
of green hydrogen, as well as all the 
other renewable gases, such as bio-
methane, have a key role to play in 
achieving the targets for reducing 
emissions set for 2050, especially if we 
want these to be achieved in an 
affordable and economically and 
socially efficient way. Green hydrogen 
will permit carbon-free uses of those 
sectors that cannot be electrified, such 
as heavy transport and heat-intensive 
processes, serving as a storage vector 
for renewable electricity, and may be 
injected into today’s natural gas net-
works for decarbonising the uses that 
depend upon them, mixed with 
natural gas at present and with bio-
methane in the future.  

Nora Castañeda 
Sener Energy 

Hydrogen is one of the main pillars 
for achieving the goal of net zero emis-
sions by 2050. Given its versatility and 
scalability, green hydrogen may consti-
tute a watershed in the decarbonisa-
tion of the entire economy, above all in 
sectors in which this poses a serious 
challenge. Thanks to its potential as a 
raw material, energy vector and stora-
ge medium, hydrogen caters for the 
possibility not only of a carbon-free 
energy sector, but also of other major 
fields in the economy, such as trans-

port, industry, power generation, and 
heating. It provides new clean options 
in sectors that are difficult to decarbo-
nise, such as those industries with a 
high energy consumption or long-dis-
tance transport, where electrification 
can only be partially introduced.  

Sener is openly committed to green 
hydrogen as a vehicle for a carbon-free 
future, actively taking part in Repsol’s 
first hydrogen production plant, using 
alkaline electrolysis, for Petronor’s re-
finery near Bilbao in Spain. In addition, 
we are involved in other projects and 
schemes, such as the Basque Hydrogen 
Corridor and the European Clean 
Hydrogen Alliance, through which we 
will be supporting the creation of the 
hydrogen industry. 

Almost all hydrogen is produced 
from hydrocarbons, which therefore 
means it is a major source of gre-
enhouse gas emissions. Adding the cap-
ture of atmospheric CO2 (CAC) to tra-
ditional processes (e.g., steam metha-
ne reforming - SMR) will eventually re-
duce emissions by up to 90% (‘blue’ 
hydrogen) and will contribute to the 
transition toward the production of 
hydrogen with low carbon emissions. 
Nevertheless, this blue hydrogen path-
way is not 100% renewable, so it is not 
a viable solution in the long run. This 
means that a crucial step in the stra-
tegy toward a carbon-free economy will 
involve the development of an indus-
try capable of producing green hydro-
gen via electrolysis, or some other new 
technology with no CO2 emissions. 

José Ignacio Hormaeche 
Energy cluster 

This is clearly the case. The target of 
zero emissions depends on the wides-
pread electrification of the economy 
based on renewable energies, although 
there are times when electricity is 
either not an option or it is not the best 
one available. These are the situations 
that call for a fuel such as hydrogen in 
order to fully do away with emissions. 
We are referring to such uses as the ge-
neration of heat in the steel and ce-
ment industries, as a raw material in 
refineries and the chemical industry, or 
for powering long-distance heavy 
transport, where electrochemical bat-
teries still do not appear to be the best 
option. 
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José Miguel Moreno 
Idom O&G 

There is no doubt that the development 
of the industry for producing green H2 
requires a reduction in value chain 
costs and a better positioning for achie-
ving the 2050 target. Europe is making 
significant progress in this direction, as 
the first global power to take a step for-
ward. Euskadi-The Basque Country is 
also showing its commitment in this 
matter. The 2050 target is both ambi-
tious and challenging, but it is very ex-
citing to be part of the solution and ex-
perience it at first hand. 

Antonio Segarra 
Siemens Gamesa 

Yes. This is the cornerstone (together 
with electrification) of the energy 
transformation, as it allows addressing 
it from three strategic perspectives: as 
a fuel (for transport and thermal uses), 
as a raw material for producing fertili-
sers, chemical products and steel (in 
place of carbon), and as a storable 
energy vector, helping to support the 
implementation of renewable energies 
in the system. 

> DO YOU THINK THAT BY 2050 
HYDROGEN WILL BE ABLE TO 
COVER ONE-FIFTH OF THE FINAL 
ENERGY DEMAND? 

Ekain Fernández 
Tecnalia 

This will depend on the real commit-
ment made to green hydrogen. Accor-
dingly, some approaches will help it to 
have a significant impact, such as, for 
example, the removal of regulatory ba-
rriers and the definition of standards, 

investment in the scaling-up of techno-
logies for producing H2, R&D for redu-
cing production costs and increasing 
H2 production capacity, and stimula-
ting the market demand for green H2, 
among others. 

Millán García-Tola 
Iberdrola 

It’s very possible. Hydrogen is expected 
to replace fossil fuels in industries with 
a high energy demand, such as chemi-
cals, steel and cement. When we also 
take into account that it is the ideal al-
ternative to electrification in transport, 
the share of electrification in energy de-
mand involving green hydrogen will be 
considerable. 

Nuria Gisbert 
CIC energiGUNE 

That appears to be a somewhat opti-
mistic outlook, according to such sour-
ces as the International Energy Agency 
and the World Energy Council. It is no 
coincidence that Europe is expected to 
be the region in which hydrogen 
accounts for the highest percentage in 
the final production mix in 2050, and 
the forecasts made by consultancy 
firms such as DNV place the figure for 
Europe at around 12%. This is an esti-
mate that includes all the sectors and 
end uses associated with energy de-
mand (households, transport, indus-
trial uses, etc.). It is true to say that this 
figure might be slightly higher in spe-
cific applications such as industry 
(where its potential may increase this 
figure to the target of 20%). 

Nevertheless, it should be remembe-
red that we are dealing with an alter-
native that will facilitate and permit 

the rapid deployment and development 
of myriad applications. For example, it 
has a high potential for use in heavy 
transport (railway, ships, aircraft…) 
and as a possible source of renewable 
energy through its production by 
electrolysis. Furthermore, the maxi-
mum deployment of renewable ener-
gies requires storing the energy produ-
ced either in batteries or in hydrogen. 
This again reflects the technology’s 
differential value, as it will lead 
directly to carbon-free energy produc-
tion processes, as well as indirectly 
thanks to the impact of its development 
and the adoption of other options and 
sources. 

José Ignacio Zudaire 
Petronor & Basque Hydrogen Corridor 

At present, it is difficult to hazard a 
guess or even too easy to be wrong. But 
I do firmly believe in its future, and its 
development will also boost economic 
sustainability, which is a major 
challenge. It also needs to comply with 
European legislation and expedite 
processes of technological and indus-
trial endorsement for the sector’s 
consolidation. 

Izaskun Gorostiaga 
Nortegas 

It will depend a lot, on the one hand, 
on technological developments linked 
to its production process, and on the 
other, to the regulations laid down for 
the overall value chain. Both aspects 
will affect the end price for H2 consu-
mers, and therefore its market compe-
titiveness with all the other fuels that 
make up the energy mix in 2050. Fina-

(continued on page 28)
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to be tough. We may, however, be sure 
that hydrogen will find its place in this 
mix of green energies. 

Antonio Segarra 
Siemens Gamesa 

The goals are highly ambitious, but if 
the means are put in place and the 
right regulatory framework is esta-
blished, they are not only achievable 
but also need to be surpassed to reach 
the target of net zero emissions by 
2050. 

> WILL GREEN HYDROGEN BE A 
NICHE PRODUCT, OR DO YOU THINK 
IT CAN EXTEND TO MORE 
CONSUMER SECTORS THAT IT HAS 
NOW? 

Ekain Fernández 
Tecnalia 

Hydrogen is currently being used as a 
raw material in industrial processes 
(e.g., in refineries and in the produc-
tion of ammonia and methanol). The 
initial objective is to replace the grey 
hydrogen being used at present with 
green hydrogen, generated using 
renewable energies in order to drive 
the reduction in CO2 emissions. Green 
hydrogen can also be used to decarbo-
nise other industrial sectors, such as 
steelmaking, and for carbon-free 
transport and mobility, as well as 
within homes (micro-cogeneration 
system integrating hydrogen). A fur-
ther highlight is the use of hydrogen in 
power networks as a way of storing 
renewable energies. Hydrogen is a 
mainstream solution for a wide range 
of sectors.  

 

Millán García-Tola 
Iberdrola 

I wouldn’t say it’s a niche product, but 
rather that it is the complement that 
electrification needs to advance in the 
process of reducing emissions. We the-
refore need to look at all the sectors 
that currently use fossil fuels and repla-
ce their energy source with direct 
renewable electrification or through 
green hydrogen, whichever is more 
efficient. 

Nuria Gisbert 
CIC energiGUNE 

Our view is that hydrogen will begin to 
help to decarbonise those economic 
sectors that cannot be reached through 
electrification. Once again, the variety 
of hydrogen’s uses and possibilities will 
constitute a strength when it is adop-
ted by more consumer sectors in the 
medium and long terms.  

The coming years are expected to re-
cord ongoing growth in the use of 
hydrogen in relation to both energy 
consumption (in step with the increa-
sing capacity of electrolysers) and ma-
nufacturing and industrial processes, 
such as, for example, obtaining pro-
ducts like ammonia (essential for ferti-
liser industries, among others), metha-
nol, and large refineries. 

Nevertheless, its greater technologi-
cal development by the end of the de-
cade is expected to permit its use in 
another broad range of fields. These 
include sectors and applications such 
as renewable energies and immobile 
applications (thanks to hydrogen’s use 
as a means for storing energy); 
household uses (e.g., those linked to 
energy and water supplies in homes or 

lly, it will also depend on the intensity, 
timeframe and type of projects suppor-
ted or rolled out through European 
funds, which means the first of these 
premises will be fulfilled either sooner 
or later. 

Nora Castañeda 
Sener Energy 

Although all the predictions point to an 
increase in the global demand for 
hydrogen in the medium (2030) and 
long terms (2050), there are significant 
discrepancies between the various 
sources, which suggest an outlook with 
an unpredictable component based on 
the market’s principal dynamics: new 
applications and ways of consuming 
hydrogen, the economy related to 
trends in energy prices (natural gas, 
coal, electricity, and CO2), a reduction 
in the costs of producing green hydro-
gen, and the supply chain promoted by 
economies of scale.  

Over the coming decades, new end 
uses are expected to boost the demand 
for hydrogen, which could increase 7.5 
times by 2050 in the most propitious 
circumstances. As an example, the 
Hydrogen Council (2020) foresees an 
18% share in Europe’s overall energy 
consumption by 2050, which is consis-
tent with the current volume of energy 
in the EU that cannot be electrified 
with clean technologies, which means 
that green hydrogen will be required 
for decarbonisation. 

José Ignacio Hormaeche 
Energy Cluster 

Possible and necessary. 

José Miguel Moreno 
 Idom O&G 

One-fifth is a huge energy demand, 
and will require a lot of work over the 
coming years. There is still a long way 
to go, and it is difficult at this moment 
to foresee whether this level of energy 
replacement is possible.  

It was announced in January that 
the UK gas network is going to permit 
up to 20% of H2 blending in its natu-
ral gas system. It is reasonable to assu-
me that this regulation will extend to 
all the other countries. If this is the ca-
se, 20% of the energy currently produ-
ced from natural gas, which is around 
25% of the total, could be provided by 
H2 in the future. Nevertheless, 20% 
blending is highly aggressive, especia-
lly in old networks whose materials 
could compromise the pipelines’ inte-
grity regarding the H2 molecule.  

It is clear that hydrogen is not only 
energy, but also an energy vector with 
a vast market and numerous possibili-
ties. Nonetheless, the competition with 
other technologies such as the electric 
car or renewable batteries is expected 

(from page 27)
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energy efficiency); the transport sector 
(above all for large and heavy vehicles 
through fuel cells); or portable appli-
cations (mainly in the case of devices 
that prioritise per unit power. 

Furthermore, governments such as 
the US administration have recently 
made major investments designed to 
explore and develop the possible use of 
hydrogen in other applications in the 
space or military fields, for example, re-
flecting the “mainstream” potential in 
terms of usage and possibilities that 
hydrogen is expected to deliver in the 
future. 

José Ignacio Zudaire 
Petronor & Basque Hydrogen Corridor 

Hydrogen has an ample market that 
ranges from mobility to industry. 
Hydrogen-powered mobility has now 
become a reality in road vehicles (lo-
rries and buses), trains, ships, and most 
likely aircraft at some future stage. As 
for industry, all the major consumers 
and emitters of CO2 are interested in 
hydrogen. 

Izaskun Gorostiaga 
Nortegas 

Hydrogen has an ample market that 
ranges from mobility to industry. 
Hydrogen-powered mobility has now 
become a reality in road vehicles (lo-
rries and buses), trains, ships, and most 
likely aircraft at some future stage. As 
for industry, all the major consumers 
and emitters of CO2 are interested in 
hydrogen.  

Nora Castañeda 
Sener Energy 

The price of hydrogen is expected to be 

around 1.6-2.3 USD/kg by 2030, at no 
cost whatsoever in terms of carbon 
emissions, although in the case of 
everyday applications, it will only be 
competitive for use in heavy road trans-
port (i.e., not cars). Other forms of 
transport, such as those by sea or air, 
will only record a breakeven point with 
traditional fuels, with carbon emission 
costs of more than 70 USD/t CO2e (cu-
rrent cost of around 40 EUR/tonne). 
The competitiveness that hydrogen 
may achieve with traditional solutions 
will be based on CO2 emission costs 
and more economical H2 production. 

A carbon emission price of 100 
USD/t CO2e might lead to higher ear-
nings for industrial uses in the fields of 
steel, fertilisers and refineries compa-
red to traditional alternatives. Most in-
dustrial and mobility uses could “make 
a fortune” with these estimated emis-
sion costs.  

In other sectors such as aviation, sea 
freight and heating, hydrogen will ha-
ve to compete with other carbon-free 
options (e.g., biofuels). 

With a view to addressing the diffe-
rent sectors in which hydrogen may be 
competitive, Sener has drawn up a 
strategic R&D plan in which the first 
stage involves making alkaline elec-
trolysers to cater for the first wave of 
industrial projects on the Iberian mar-
ket. In a second step, our aim is to de-
velop a new generation of electrolysers 
with proprietary technology that adapt 
not only to hydrogen’s current uses, but 
also to future usages as from 2025. Se-
ner’s project has been shortlisted 
within the Important Projects of 
Common European Interest (IPCEI) in-
volving hydrogen. 

José Ignacio Hormaeche 
Energy Cluster 

This is a niche product in the sense that 
the main alternative for decarbonisa-
tion is set to be electrification, but if we 
focus on those specific or niche uses in 
which hydrogen is the best option, or 
directly the only one, it is going to play 
a very significant role. As noted in the 
previous question, it is expected to co-
ver 20% of the demand. 

José Miguel Moreno 
Idom O&G 

Given that it is an energy vector, we do 
not consider hydrogen to be a niche 
product. We see it competing globally 
with all the other renewable energies. 
In the specific case of industry, green 
energy may have a major role to play 
as a decarbonising component in tho-
se industries that consume hydrogen 
(refining, ammonia, methanol…) and 
in others that currently use natural gas 
(steelworks…). The only condition is 
that the cost of production (basically 
the electricity used for producing H2 
via electrolysis) enables it to compete 
with grey hydrogen.  

Antonio Segarra 
Siemens Gamesa 

It will become a commodity like 
natural gas today, either delivered by 
pipelines for industrial/household 
users, pressurised or converted into 
e-fuel for mobility, or as a raw material 
of renewable origin for chemical 
products such as fertilisers or chemical 
by-products. 

(continued on page 30)
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> CAN GREEN HYDROGEN PLAY A 
MAJOR ROLE IN ALL FORMS OF 
MOBILITY, INCLUDING CARS, IN THE 
MEDIUM / LONG RUN? 

Ekain Fernández 
Tecnalia 

In the first place, green hydrogen (or 
its by-products) is expected to play a 
major role as a fuel for heavy vehicles, 
as it provides considerable autonomy 
and a short refilling time, compared to 
the option of a purely battery-powered 
electric vehicle (EV) that requires long 
recharging times and has only a 
limited range of mobility. There are 
now hydrogen - powered trains, lorries 
and buses, and ships are also being 
developed. 

In the specific case of cars, it initia-
lly seems more logical to have battery-
powered EVs, as they are more effi-
cient, although in the case of needing 
a longer range, a hydrogen-powered 
fuel cell electric vehicle (FCEV) may 
have its uses. 

Millán García-Tola 
Iberdrola 

For some more than others. I can see 
clear advantages for hydrogen in sea or 
railway transport, but I’m not so sure 
about cars, where a battery-powered 
EV will always be more efficient than 
one powered by hydrogen. 

Nuria Gisbert 
CIC energiGUNE 

In the short term, and because of its 
greater development, it seems clear 
that the first steps in the decarbonisa-
tion of the transport industry will in-
volve the manufacture of batteries. It 
should be noted that batteries are cu-
rrently considered to be 20 years ahead 
of hydrogen in terms of technological 
maturity. This will be a crucial factor 
over the short term, although it is true 
that, as the International Energy 
Agency itself predicts, the learning cur-
ves in the battery industry can in some 
cases be readily transferred to those in 
the hydrogen value chain, which 
means this know-how can be exploited 
and accelerate technological maturity 
and the adoption of hydrogen-based 
solutions. 

This means that in the medium and 
long terms, H2 is expected to play a 
crucial part in the energy transition in 
industry as a whole, as the aim - once 
it has advanced in its technological 
development- is to respond to the 
needs of those segments that the spe-
cifications of electric batteries cannot 
fully satisfy.  

This is the IEA’s own prediction, 
highlighting above all hydrogen’s po-
tential for large means of transport 

with major infrastructures, such as 
railways and shipping, thanks to its 
greater power compared to batteries. 
For example, in the case of trains, the 
IEA expects hydrogen to generate new 
opportunities for freight transport in 
areas and on tracks that have scarcely 
been electrified, as now commonly 
found in many countries around the 
world, and which will involve provi-
ding new opportunities in terms of 
decarbonisation and the upgrading of 
networks. The IEA’s expectations also 
consider the technology’s ample 
deployment in heavy vehicles, such as 
lorries and buses, which also means 
that it is set to appear on our roads in 
the future. 

As far as cars are concerned, al-
though leading brands such as Toyota 
and Hyundai are working on the adop-
tion and use of hydrogen fuels cells on 
some of their models, it appears that 
battery-based technological options 
may have a greater potential for this 
kind of transport. 

There are two reasons above all for 
this: on the one hand, the efficiency of 
EVs compared to those powered by 
hydrogen (77% versus 29%, respecti-
vely, according to some studies, 
although the latter figure is expected 
to increase over the coming years); and 
on the other, the absence of a rechar-
ging/refuelling network with an ample 
provision of supply points. As opposed 
to fast charging stations, which 
-generally speaking- require only minor 
building work and an electricity 
connection to provide a service, hydro-
gen fuel stations are much more com-
plex structures, needing such infras-
tructures as storage tanks, gas com-
pressors, precooling systems, and dis-
pensing equipment. This is an econo-
mic disadvantage compared to EV 
charging stations, hindering the deve-
lopment of an extensive supply net-
work such as the one light vehicles 
would require. 

In short, the forecasts and expected 
technological development suggest that 
hydrogen has a bright future within the 
transport sector; above all regarding 
large means of transport, being 
somewhat more secondary for private 
cars.  

José Ignacio Zudaire 
Petronor & Basque Hydrogen Corridor 

One of the aims of the Basque Hydro-
gen Corridor involves the introduction 
of a network of hydrogen filling sta-
tions, with the first ones being deplo-
yed this year on the Abanto Zierbana 
(Biscay) technology park and supplied 
by a 2.5 MW electrolyser onsite at 
Petronor. 

 

Izaskun Gorostiaga 
Nortegas 

Initially, hydrogen-powered mobility 
will focus more on heavy, long-distan-
ce transport, but once the necessary 
public refuelling network is in place 
and H2 is competitively priced, it will 
be one of the options that the market 
may adopt in all its segments. 

 

Nora Castañeda 
Sener Energy 

Hydrogen has a key role to play in the 
decarbonisation of the transport sector, 
with its rapid refuelling time and 
higher energy load. These factors give 
it an advantage over battery-powered 
solutions in many road transport 
situations.  

In this kind of transport, the deve-
lopment and deployment of battery 
electric vehicles (BEVs) are more wi-
despread for most applications, al-
though they are limited by the weight 
of the battery and their limited range. 

For the use of small vehicles over 
short distances, such as city cars or 
short-haul urban buses, the battery 
required is relatively small and, as BEV 
technology is further developed, it will 
continue to be the most competitive 
option, and hydrogen alternatives are 
expected to continue being more ex-
pensive than their BEV counterparts. 
Nevertheless, fuel cell technology has 
a promising future, in step with an im-
provement in the infrastructure for the 
mechanisms for supplying hydrogen 
and service stations, above all in the ca-
se of long distances and heavy loads. 
In the case of cars, fuel cell electric 
vehicles (FCEVs) will have a low rate 
of deployment because of their limited 
recharging infrastructure, as well as 
their high purchase price. 

Fuel cell vehicles are also expected 
to be a good option in the case of lar-
ger cars, SUVs and vans with the need 
for longer ranges and more intense 
operating cycles, above all those used 
in commercial operations such as taxis 
or car shares. Return-to-base fleets, 
such as aircraft pushback tugs, fixed-
route heavy vehicles (HGV), construc-
tion equipment, and waste disposal lo-
rries can use dedicated hydrogen ser-
vice stations, increasing their efficiency 
and reducing the risk of dependencies 
and retail costs for their operation. This 
provides heavy fuel cell vehicles with a 
major long-term potential for replacing 
heavy diesel and electric lorries.  

Elsewhere, we also detect an ope-
ning for hydrogen in railway transport. 
There are many tracks throughout the 
world that cannot be electrified in time 
to comply with global decarbonisation 
goals, which means there are numerous 
opportunities for implementing fuel 
cell technology in tactical and strategic 

(from page 29)
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cient in the case of EVs than FCEVs. 
Even with very low H2 production 
costs, an electric car is more economi-
cal in capital expenditures (CapEx) and 
in operating expenses (OpEx), with the 
latter being due to the higher efficiency 
of the full cycle of manufacturing/con-
sumption.  

Hydrogen may feasibly be used in 
mobility applications that require large 
provisions of power and/or ranges. In 
these cases, the weight of batteries may 
lead to the use of hydrogen as a car-
bon-free option.  

There are Asian corporations in the 
automobile sector that are firmly 
committed to using H2 for their vehi-
cles, but the developments made so far 
are expensive, and more research is 
required.  

In the case of maritime transport, 
the use of hydrogen as an energy vec-
tor (ammonia, methanol, and others) 
is definitely expected to play a very sig-
nificant role. 

Antonio Segarra 
Siemens Gamesa 

Yes, above all in heavy transportation 
by sea, air, road, and in urban environ-
ments, such as buses. Local urban mo-
bility within cities is likely to be powe-
red by a combination of electricity and 
hydrogen, depending on a vehicle’s use 
and the range required. 

> WILL COMPANIES’ USE OF THE 
HYDROGEN PRODUCED WITH 
RENEWABLE TECHNOLOGIES 
REQUIRE A PUBLIC STIMULUS IN ITS 
FIRST YEARS, AS HAS BEEN THE 
CASE WITH WIND AND SOLAR 
POWER? 

Ekain Fernández 
Tecnalia 

The public administrations’ backing is 
required, both for scaling up the te-
chnology and for the R&D deve-
lopments needed for reducing the costs 
of producing green hydrogen (it is cu-
rrently more expensive than grey 
hydrogen) and, as we mentioned ear-
lier, for removing barriers and defining 
standards. 

Millán García-Tola 
Iberdrola 

Absolutely. The present costs of green 
hydrogen mean it cannot compete with 
grey hydrogen or with the fossil fuels it 
is designed to replace, as it is a 
fledgling technology, like renewable 
production was in its day. The institu-
tions therefore need to support its de-
velopment during the first years with 
public subsidies throughout the entire 
value chain. The volume of these sub-
sidies is much lower than that required 
for renewables at the time, which ren-
ders it most expedient to support their 
development as soon as possible.  

Nuria Gisbert 
CIC energiGUNE 

Like any industry that is taking its first 
steps, achieving economies of scale as 
quickly as possible is a crucial step for 

situations, both on a provisional basis 
and for complying with the target re-
quirements. Hydrogen fuel cell trains 
have a future as a complementary so-
lution between the electrified and non-
electrified parts of the network.  

Regarding transport by sea and air, 
a battery is impractical for many uses 
because of its relatively high specific 
weight and its limited duration, as well 
as the extreme difficulty involved in 
electrifying these means of transport. 
We expect H2 to be a long-term solu-
tion, but hydrogen-based synthetic fuel 
will have to compete with other low-
carbon options, such as biofuels or 
ammonia fuel, to be cost-competitive 
for certain end uses in maritime trans-
port and aviation.  

José Ignacio Hormaeche 
Energy Cluster 

Over the medium and long terms, 
hydrogen will most probably have a 
significant role to play in our mobility 
solutions. As I stated earlier, this now 
seems feasible in the case of long-dis-
tance heavy transport (trains, coaches, 
etc.). In the case of cars, I think that 
electrical technology is more likely to 
be the one that prevails, although it is 
true that countries such as Japan con-
tinue to be firmly committed to the de-
velopment of hydrogen-powered cars. 
Everything depends on how the diffe-
rent technologies evolve and develop. 

José Miguel Moreno 
Idom O&G 

Hydrogen is currently highly unli-
kely to be cost-competitive with EVs 
(cars). The full cycle of car manufactu-
re/consumption is manifestly more effi-

JOSÉ IGNACIO 
HORMAECHE 

General Manager at 
Energy Cluster 

“HYDROGEN IS 
EXPECTED TO 
COVER 20% OF 
THE DEMAND”
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its expansion and widespread adoption 
by industry and end consumer sectors. 
The reason for this is that once this ob-
jective has been achieved, we will be 
able to talk about an optimum and effi-
cient technology in terms of both pro-
duction and costs. 

There is no doubt that public 
backing and support can help to expe-
dite this process, partially assuming the 
initial costs that the adoption of hydro-
gen technologies will require for their 
development and expansion. We have 
examples of major countries such as Ja-
pan that have maintained an ongoing 
investment in the hydrogen industry 
and its development in recent years. Ja-
pan now has a significant number of 
companies and universities that have 
developed their own technology, ena-
bling them to become industrial 
benchmarks on the global stage.  

All the other countries and regions 
have learnt from this example, and 
they are now all rolling out strategies 
and policies to support these deve-
lopments. In 2020, the European 
Commission itself deployed its green 
hydrogen strategy that it is currently 
channelling through the Green Hydro-
gen Alliance, of which CIC energiGU-
NE is a member. 

We are referring to an industry who-
se associated opportunities and poten-
tial mean it should not be considered a 
wasted investment for the countries 
and governments that commit to it, but 
instead an investment that may record 
major returns over the medium and 
long terms, as is now becoming appa-
rent in cases such as Japan, as noted 
earlier.  

It is no coincidence that we are refe-
rring to an industry whose impact on 
the future energy matrix throughout 
the world will have a significant econo-
mic value both directly and indirectly, 
with the ensuing benefit this entails for 

all countries in terms of wealth and 
employment. All this is compounded by 
the technological development that is 
expected to accompany it, with what 
this entails in terms of creating new 
opportunities and associated industries 
(and again, with the corresponding 
economic impact). 

José Ignacio Zudaire 
Petronor & Basque Hydrogen Corridor 

Hydrogen, like wind power and gas in 
their day, will need encouragement 
from society through people’s commit-
ment to its implementation, the intro-
duction of regulations and endorse-
ments, and, of course, the dedication 
of Next Generation resources because 
they may place Europe at the forefront 
of this new energy, reduce our outside 
dependency, and favour decarbonisa-
tion. 

Izaskun Gorostiaga 
Nortegas 

Clearly yes. Through subsidies for na-
rrowing the technology gap, the pro-
duction price will fall until the level of 
production and maturity in H2 are on 
a par with the current performance of 
wind and solar energy production. Yet 
the cost of hydrogen does not depend 
solely on that; the regulations gover-
ning each part of its value chain will in-
form the long-term competitiveness of 
H2. For example, in terms of green 
hydrogen generation, relaxing the re-
quirements in temporal correlation for 
considering H2 as renewable when it is 
produced by electricity supplied from 
the grid (e.g., annual trading, not every 
15 min) would lead to a substantial 
drop in the costs of electricity, which is 
the first component in calculating the 
overall cost of H2. This is particularly 
important for areas of high industrial 
activity and few renewable resources 
(as in the case of Euskadi-The Basque 
Country). 

Nora Castañeda 
Sener Energy 

Government support will be required 
in the initial stages of market growth, 
until at least a state of equilibrium is 
reached with grey hydrogen or other 
carbon-free options. 

Legislators’ main role should be to 
energise and expedite the greater de-
ployment of electrolysers, which can be 
achieved partly through long-term sig-
nals, such as a commitment to net ze-
ro emissions, thereby providing the pri-
vate sector with assurances and rein-
forcing the economic justification for 
green hydrogen. Nevertheless, equally 
important are the short-term policies 
that help to close the gaps in invest-
ments and operating costs, which in-
clude the financing of research and de-
velopment (R&D) and the joint funding 
of major prototypes and demonstration 
projects for reducing capital costs. 

Yet it is not only the deployment of 
electrolysers that requires government 
support, as the need to ensure there is 
a growing demand for green H2 to fa-
vour its production plants will require 
support for consumers to refurbish 
their assets, ranging from today’s gas-
burning furnaces through to petrol-fue-
lled vehicles, through the H2 supply 
chain itself. 

Moreover, its value will need to be 
acknowledged. There are no recogni-
sed ways of differentiating between 
green and grey hydrogen.  

The statutory development of the 
guarantee of origin of renewable 
hydrogen. 

José Ignacio Hormaeche 
Energy Cluster 

Indeed, hydrogen is not currently com-
petitive for almost any use, and even 
less so green hydrogen. The private 
sector is firmly committed to hydrogen, 
largely driven by the signals forthco-
ming from the public sector that this 
option is going to be favoured. The first 
years will require not only public fun-
ding, but also the support of legisla-
tion, regulations and standards, among 
others. In this process of technological 
development and enhancement, the 
public role is vital, as was the case with 
renewable energies at the start, al-
though the aim is that following a tran-
sition period, hydrogen will become a 
competitive alternative. It is no coinci-
dence that wind and solar power are 
now more competitive than many 
other energy options. 

José Miguel Moreno 
Idom O&G 

Europe has made a firm commitment 
to green hydrogen, with huge stimulu-
ses for its development, including sub-
sidies for research, and even investing 
in green hydrogen projects. These pro-

(from page 31)
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green hydrogen requires manufacturing 
electrolysers of a substantial size. The 
European Commission has set a target 
of 2 x 40 GW installed by 2030. Spain’s 
H2 roadmap foresees the installation of 
4 GW of electrolysers. In addition to 
hydrogen production technologies, the-
re is a need to develop and implement 
methods of compression, storage, dis-
tribution and transportation (through 
gas networks and hydrogen liquid ca-
rriers), as well as systems/equipment 
for the end use of hydrogen (combus-
tion technologies, fuel cells, etc.).  

Millán García-Tola 
Iberdrola 

It should be. Europe cannot be left 
behind in this industry’s development. 
We have the necessary knowledge and 
infrastructures, so all that is required in 
these first few years is support for 
extending the value chain, partnering 
industry in this growth, and contribu-
ting to the arrangement of dynamic 
projects for materialising these 
advances. 

Nuria Gisbert 
CIC energiGUNE 

Yes, and in fact many large EU coun-
tries are already taking their first steps 
in this matter, with the aim also being 
to lead the associated manufacturing 
industry. 

This means that countries such as 
Germany, France, Italy, and Spain itself, 
as well as leading regions in innovation 
and industry, such as Euskadi - The 
Basque Country, have rolled out ambi-
tious strategic plans and roadmaps of 
their own that not only foresee the 
advancement of the industry per se, 

but also that of production and manu-
facturing capabilities designed for both 
responding to domestic needs and their 
potential export to third countries. 

It therefore seems that the EU and 
its member states are seeking to beco-
me technologically independent in this 
industry and even head it, with the aim 
being to avoid situations like those that 
have arisen in other sectors such as fuel 
cells, where Asia’s early movers have 
placed Europe at a disadvantage now 
that this other key industry for the 
future of energy has begun to consoli-
date itself. 

José Ignacio Zudaire 
Petronor & Basque Hydrogen Corridor 

The Basque Hydrogen Corridor 
congregates over eighty companies and 
organisations. There are small firms 
that manufacture part of the value 
chain and others that integrate it, 
potential customers and generators… 
We have a very diverse fabric, with 
proven know - how and experience in 
the field of energy that will no doubt 
redound to its benefit. Just imagine this 
throughout Europe as a whole, where 
other projects of this nature are already 
being conducted.  

A new industry may be reborn in Eu-
rope on the basis of real capabilities. 

Izaskun Gorostiaga 
Nortegas 

Undoubtedly, there are now technolo-
gical challenges involving H2 in terms 
of scale, materials, etc. which will not 
only prompt the need for transforma-
tion in certain manufacturing indus-
tries in order to adapt to new uses of 

jects and stimuluses are expected to 
improve the technology’s CapEx/OpEx 
by increasing the demand for these 
kinds of facilities. 

The use of green hydrogen calls for 
a reduction in its production cost, 
which in turn means a very cheap elec-
tricity supply and surplus energy. We 
consider this to be the key that needs 
to be the focal point for our efforts. 
Subsidies for investment or levies on 
CO2 rights are effective at first for sti-
mulating the changeover to green ener-
gies, yet a balance needs to be struck 
to uphold European industry’s compe-
titiveness with other markets. 

Subsidies for research will undoub-
tedly lead to new technologies that ha-
ve yet to be fully tested, such as elec-
tro-photolysis. 

Antonio Segarra 
Siemens Gamesa 

Yes. Incentives are needed to develop 
the entire value chain (technology and 
distribution) and the creation of de-
mand. Once it has been created, it will 
become cost-competitive; this is esti-
mated to occur around 2030. 

> CAN GREEN HYDROGEN BE A 
VECTOR OF DEVELOPMENT FOR 
EUROPE’S MANUFACTURING 
INDUSTRY, LIKE WIND POWER? 

Ekain Fernández 
Tecnalia 

There is a need to develop and imple-
ment sundry technologies within the 
hydrogen value chain. There is a very 
powerful commitment at European, na-
tional, and regional level to position 
ourselves globally. The production of 

ANTONIO 
SEGARRA 

Director for New 
Businesses at Siemens 
Gamesa 

“IT IS 
ESTIMATED TO 
BECOME COST-
EFFECTIVE 
AROUND 2030”
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H2, but also present an opportunity for 
addressing the new requirements lin-
ked to its generation. This means that 
the concept of a hydrogen valley, as 
well as the vision of the ecosystem’s de-
velopment, has much greater value. A 
clear example of this is the Basque 
Hydrogen Corridor, which contains 
both aspects in its DNA. 

Nora Castañeda 
Sener Energy 

The state-of-the-art in electrolyser 
technology is still in its infancy in terms 
of industrial-scale development, which 
means both a challenge and an oppor-
tunity for ensuring hydrogen becomes 
increasingly competitive, creating a 
powerful hydrogen value chain in Eu-
rope that requires increasing the capa-
bilities for the manufacture of elec-
trolysers. This means increasing output 
in order to meet the targets regarding 
electrolysis capacity (e.g., EU objecti-
ves) and the demand of all the hydro-
gen projects. So far, an electrolysis ca-
pacity of more than 70 GW has been 
announced by 2030, with over 80% of 
the plans located in Europe, and the 
number of projects in the pipeline is 
growing sharply from one year to the 
next.  

Along these same lines, the invest-
ment in the commissioning of an elec-
trolysis plant in the Basque Country, 
announced by Sener and Petronor in 
2021, will be accompanied by the ge-
neration of local capabilities and crea-
te activity, investment, and innovation 
hubs in the area, reinforcing Europe’s 
manufacturing industry, and therefore 
becoming a key pillar for rebooting the 
economy through the hydrogen techno-
industrial chain. 

José Ignacio Hormaeche 
Energy Cluster 

Yes, as in the case of wind power, 
Europe has positioned itself ahead of 
other countries worldwide in the field 
of hydrogen, and especially so 
Germany, the Netherlands, and the 
Nordic countries, for example. In the 
specific case of Euskadi - The Basque 
Country, and as with wind energy, we 
also have an industrial fabric that may 
occupy a benchmark position in Euro-
pe. We are fortunate also, to have agen-
cies with capabilities in many of the 
fields required for the deployment of a 
hydrogen economy: dynamic compa-
nies, engineering firms, manufacturers 
of electrolysis equipment and its 
components (piping, valves, com-
pressors, power electronics, heavy 
boilerwork, etc.), leading technology 
centres and universities, renewable 
industry, makers of buses, coaches and 
railway rolling stock, shipyards, and, 
no less importantly, a heavy industry 

(steel, cement, chemicals, etc.) that 
will use the hydrogen generated. A list 
that few regions in the world can boast, 
especially within such a small geogra-
phical area. 

José Miguel Moreno 
Idom O&G 

Undoubtedly. As soon as green hydro-
gen becomes cost-competitive, it will 
give a tremendous boost to the manu-
facturing industry. On this point, it is 
interesting to note that Europe is a net 
importer of energy, yet it is one of the 
main providers of renewable energy 
equipment, particularly in the field of 
wind power. Europe’s wind power ma-
nufacturing industry will clearly be di-
rectly benefited. There is an opportu-
nity to create a manufacturing indus-
try for homegrown electrolysis 
equipment. Many of the funds have 
been earmarked for this purpose. Fur-
thermore, it is an industry with a large 
amount of retrofit and ongoing innova-
tion, which will generate a firmly con-
solidated industry.  
It should be considered that other 
powers such as the US and countries in 
Asia have the same interests, and their 
industries will also compete for the 
provision of all these kinds of projects. 
The EU’s early positioning in this mat-
ter is proving that it has a major role to 
play. 

Antonio Segarra 
Siemens Gamesa 

Yes, definitely. It is a great opportunity 
to maintain technological leadership 
and develop a carbon-free economy 
that no longer depends on the gas and 
oil supply chain. 

> WILL GREEN HYDROGEN BECOME 
THE MAIN TECHNOLOGY FOR 
STORING THE ENERGY GENERATED 
BY RENEWABLES? 

Ekain Fernández 
Tecnalia 

Green hydrogen is a most attractive so-
lution for storing the energy generated 
by renewables over long periods of ti-
me. For short periods of time (hours) 
other kinds of technologies such as bat-
teries may be a suitable solution.  

Millán García-Tola 
Iberdrola 

It shouldn’t. Using hydrogen to store 
energy will always be less efficient and 
more restricted that other systems, 
such as hydraulic pumping or batteries, 
unless future technological deve-
lopments indicate otherwise. 

Nuria Gisbert 
CIC energiGUNE 

Technological advances over the co-
ming years in both batteries (above all 
with the advent of new generations 
such as solid-state batteries) and 
hydrogen will largely define the main 
options for the storage of energy in the 
future. As noted earlier, batteries are at 
least 20 years ahead of the hydrogen 
industry. Nevertheless, according to the 
recommendations and forecasts made 
by prestigious international organisa-
tions, everything suggests that there 
will not be a single or overriding alter-
native, but instead the necessary appli-
cation of hybrid solutions that exploit 
the complementary nature and advan-
tages of each one of these solutions for 
their niches and markets. Above all, the 

(from page 33)

JOSÉ IGNACIO 
ZUDAIRE 

President of the 
Basque Hydrogen 

Corridor 

“IT ALSO NEEDS 
TO COMPLY 
WITH 
EUROPEAN 
LEGISLATION”

Transportation of renewable Hydrogen storage tanks to Iberdrola’s future factory in Puertollano.
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ce acquired during the development 
of battery manufacturing processes, 
due to the aforementioned similari-
ties between the two processes. This 
will expedite the industry’s deve-
lopment, as well as swiftly reduce the 
associated costs.  

All-in-all, the future appears to in-
volve the combined use of both the-
se technologies and, generally spea-
king, regardless of the sector or appli-
cation in which they are to be used. 
This means that applications for the 
storage of energy may be developed 
more through the use of these com-
bined strategies than by focusing ex-
clusively on one or other of them.  

José Ignacio Zudaire 
Petronor & B. Hydrogen Corridor 

I don’t know if it will be the main 
one, but it will be there or therea-
bouts, which will provide stability for 
the wind power system and renewa-
bles in general. 

Izaskun Gorostiaga 
Nortegas 

From a position of technological neu-
trality, I would say that there is more 
than one solution involved, but what 
is sure is that green hydrogen will be 
one of them.  

Nora Castañeda 
Sener Energy 

Large-scale energy storage has a ma-
jor scope for integrating renewable 
energies, with wind and solar power 
dominating, and gradually replacing 
other sources of electricity. Wind and 
solar energies are produced only at 
certain times, which means they ne-
ed a supplementary technology to 
help fill the gaps.  

Lithium-ion batteries, which now 
account for 99% of the new storage 
capacity, are less cost-competitive as 
storage time increases, which means 
there is a need to find other options 
that provide the grid with stability in 
terms of timeframes ranging from 
hours to weeks to even out supply 
and demand. Hydrogen storage may 
fill this role, and so the grid of the fu-
ture will be one in which hydrogen 
plays a significant part alongside 
other storage technologies. In terms 
of the near future, the storage of 
hydroelectric energy through pum-
ping and compressed air, with up to 
a one-day storage capacity, is expec-
ted to be more cost-competitive.  

Within a timeline running from 
2050 to 2070, the prediction is that 
H2 with up to two weeks of energy 
storage will be a profitable method, 
depending on the capital costs of 
energy and electricity capacity 

(NREL, 2020). 
What’s more, given that hydrogen 

can be used in other sectors, such as 
transport and industry, it could pro-
vide additional income flows, which 
could be crucial for the viability of 
the seasonal storage of hydrogen. 

José Ignacio Hormaeche 
Energy Cluster 

In my opinion, storage is a similar ca-
se to electric mobility. It is difficult to 
know which option will prevail 
within one or two decades, and it 
seems more likely that it will be a 
mix of several technologies that will 
be suited to the particular nature of 
each situation.  

For example, hydrogen appears to 
be an interesting alternative for vec-
toring the energy produced by off-
shore wind farms that are far away, 
which at present require laying very 
costly underwater power cables. In 
each case it will depend on invest-
ment costs and the performance of 
the technologies used.  

José Miguel Moreno 
Idom O&G 

Hydrogen storage is currently expen-
sive compared to other technologies, 
although it is true that as an energy 
vector it may be strategic for expor-
ting energy from a producing coun-
try to a consumer destination, via 
ammonia for example.  

Another method involves blending 
in the current gas network, which gi-
ven its size is actually a form of sto-
rage. Green hydrogen is a way of ex-
ploiting possible surpluses of renewa-
ble generation for displacing the use 
of natural gas as a primary energy by 
introducing such surpluses into the 
gas network. There are different te-
chnologies competing for the storage 
of surplus green energy, including 
hydraulic pumping and batteries.  

There is still a lot of work to be do-
ne and a long way to go, and it is 
difficult to predict which one of the-
se technologies will prevail, although 
what is certain is that they will all be 
part of the energy mix in the future. 

Antonio Segarra 
Siemens Gamesa 

We should distinguish between elec-
tric energy (electrons) and its conver-
sion into another energy vector (mo-
lecules). Above all, it will help to ba-
lance the system and stabilise prices 
and the deployment of renewables, 
and it may be used as a storage vec-
tor if the outcome between the effi-
ciency of conversions and the cost of 
regenerating electrons is competiti-
ve.

potential of this hybrid strategy bet-
ween these two alternatives is based on 
the similarities they share. This ex-
plains, for example, why the specific 
strategy pursued by CIC energiGUNE 
and our research streams are based on 
the joint opportunities and synergies 
that the two industries present for the 
future of the energy sector.  

The fact is that both batteries and 
the electrolysers required for boosting 
the hydrogen industry are modular te-
chnologies of a reduced size and rea-
dily scalable in terms of their produc-
tion processes (although it is true that 
the advances in the manufacture of 
electrolysers are still at an earlier stage 
than in the battery sector). 

Moreover, by sharing the same 
scientific principles as in the field of 
electrochemistry and several compo-
nents such as the materials used for 
electrolytes and membranes, their ma-
nufacturing processes are similar, 
which is of mutual benefit with a view 
to joint developments designed to 
tweak and reduce costs. In fact, there 
are already firms specialising in both 
technologies that are exploiting these 
synergies to lead both industries 
through innovation in both fields. All 
this expertise can also be used for de-
veloping other areas, such as fuel cells, 
control systems, and specialised mate-
rials for other engineering applications. 

In short, these are technologies in a 
which a combined strategy between 
them seems to be the best option for 
their future development and innova-
tion. In fact, part of the growth and 
evolution of electrolysis technologies 
over the coming years will involve 
applying the know-how and experien-

ANTONIO SEGARRA 

Siemens Gamesa  

“TO DEVELOP AN 
ECONOMY THAT 
NO LONGER 
DEPENDS ON GAS 
AND OIL” 

NORA CASTAÑEDA 

Sener Energy 

“HYDROGEN MAY 
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STORING ENERGY 
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The Basque Country is 
committed to the deve-
lopment, scaling-up, and 
implementation of hydro-
gen as a way of decarboni-
sing those industrial sectors 
in which electrification is 
not an option. This 
commitment is set out in 
the ‘Basque Hydrogen Stra-
tegy’, which addresses the 
entire value chain: produc-
tion, storage, transport, 
and end use. 

With a view to contribu-
ting to the creation of this 
Basque hydrogen ecosys-
tem, Ikerlan is heading the 
Elkartek ErabilH2 project 
with the remit to bolster te-
chnological developments 
in the stage involving the 
end use of renewable H2, 
specifically in mobility and 

industry - two sectors in 
which hydrogen is a valid 
option for decarbonisation. 

ErabilH2 plans to cover 
the different levels for inte-
grating applications, ran-
ging from the device itself 
through to its integration, 
while overseeing the sys-
tem as a whole, conside-
ring vehicles in the case of 
mobility and the produc-
tion process in the indus-
trial sector. 

Fuel cells 

As regards the actual vehi-
cles, a numerical model of 
CFD-FEM coupled fuel cell 
is to be developed for de-
grading the various compo-
nents within the cell itself. 
This system and an innova-
tive method for observing 

the fuel cell’s degradation 
will be used as feedback, 
which will allow minimi-
sing the experimental trials 
to create a model of the 
fuel cell’s performance and 
degradation method. 

The mounting of the fuel 
cells on vehicles calls for 
the design of advanced 

Research staff at the Ikerlan laboratory in Galarreta.

CREATION OF A 

NUMERICAL CELL 

MODEL

TECHNOLOGY | HYDROGEN 

IKERLAN, 
THEORY 
AND 
PRACTICE 
THE TECHNOLOGY CENTRE IS HEADING 

THE ERABILH2 PROJECT DESIGNED TO 

INTEGRATE HYDROGEN-BASED SYSTEMS 

IN INDUSTRY AND MOBILITY
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methodologies for streamli-
ning the dimensioning of 
hybrid drive systems (fuel 
cells with batteries), as well 
as their configuration and 
thermal management.  

At present, the energy 
management strategies for 
hydrogen vehicles do not 
consider their short- and 
long-term management in 
a holistic manner. Hence 
the reason that, as a further 
step forward, the project 
headed by Ikerlan proposes 
developing an advanced 
energy management sys-
tem based on artificial inte-
lligence, TDP and MPC, mi-
nimising the short-term 
consumption of H2 and 
considering the fuel cell’s 
degradation over the long 
term. 

Hydrogen burners 

The steps the project is to 
take within the industrial 
arena focus on designing 
innovative solutions in fu-
lly H2 fuelled burners for 
the combustion stages in 
processes. The specifica-
tions of these burners mean 
not only ensuring there is 
no process flashback, but 
also reducing the contami-
nating NOx emissions inhe-
rent to traditional diffusion 
burners. Their integration 
requires technology for 
adapting industrial pro-
cesses and equipment to 
the new operating condi-
tions imposed by hydrogen. 
There is a need to create 
tools that facilitate the de-
finition of strategies for the 
transition to hydrogen.

The Tecnalia technology centre is lea-
ding the development of three ground-
breaking technologies for generating 
green hydrogen within the framework 
of the H2Basque project, in tandem 
with a consortium made up of Tubacex 
Innovación, the Cidetec and Tekniker 
technology centres, CIC energiGUNE, 
the University of the Basque Country 
(UPV/EHU), Petronor Innovación, and 
the Energy Cluster. 

The technologies to be developed 
are Anion Exchange Membrane (AEM) 
electrolysis, Proton Exchange Membra-
ne (PEM) electrolysis, and thermal cy-
cles, with the project’s goal being three 
laboratory-scale prototypes. 

Sources within the consortium ad-
mit that this is an ambitious goal. It 
will involve the design of key compo-
nents for the AEM and PEM electrolysis 
technologies, with the ultimate aim be-
ing to reduce the costs of the hydrogen 
produced and the use of critical mate-
rials, as well as improving the perfor-
mance of the hydrogen production pro-
cess. It will require the design and crea-
tion of three viable thermochemical cy-
cles for generating hydrogen within the 
lowest possible temperature range 
(< 500ºC), while at the same time in-

vestigating their integration in indus-
trial processes, which is one of the pro-
ject’s core aims.  

Petronor Innovación will be respon-
sible for marshalling the industrial in-
tegration of the three prototypes for ge-
nerating green hydrogen, which means 
it will be working with other projects 
and end business users in several sec-
tors, such as refining, mobility, and 
steelmaking. 

Bespoke components 

Besides coordinating the project, Tec-
nalia is taking part in the development 
of components for AEM and PEM elec-
trolysis, while Cidetec is involved in the 
design of the components for PEM elec-
trolysis, together with Tubacex Innova-
ción and Tekniker - two entities that are 
in turn working on the development of 
thermochemical cycles with CIC ener-
giGUNE and the UPV/EHU university. 

DEVELOPMENT OF 
TECHNIQUES IN ‘AEM’ 
ELECTROLYSIS, ‘PEM’ 
ELECTROLYSIS, AND 
THERMAL CYCLES

DELIVERING 
HYDROGEN TO 
DISTRIBUTION 
NETWORKS 

A consortium of Basque 

industrial firm headed by 

Nortegas is investigating and 

working on new 

technological solutions for 

further developing the safe 

injection of hydrogen into 

natural gas distribution 

infrastructures, within the 

framework of the H2sarea 

project. The first steps are 

being taken onsite at the 

Tecnalia and Ikerlan 

technology centres, which 

are to create the H2Loop 

research platform, where 

these new developments are 

to be trialled. In this first 

stage, the injection of H2 

into the distribution 

networks will be at a rate of 

up to 20%.

TECHNOLOGY | SUSTAINABILITY 

TECNALIA: LOW-COST 

GREEN H2 
THE CENTRE IS LAUNCHING THE H2BASQUE PROJECT FOR 

GENERATING HYDROGEN THROUGH THREE TECHNOLOGIES

Research staff conducting laboratory tests.
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The Ideko technology centre is 
to help manufacturing SMEs to 
improve their onsite processes, 
maintenance and production 
through the implementation of 
integrated CPES using Artificial 
Intelligence (AI). This task is to 
be addressed through its invol-
vement in the M-AID European 
project, headed by Savvy, a 
company that specialises in Big 
Data solutions for industrial 
manufacturing, and which also 
involves the Aeromec machi-

ning company. 
The project is to apply sys-

tems based on hybrid AI for 
providing data that are cu-
rrently not available to the va-
rious players in the production 
process, such as process pla-
nners, machine operators, qua-
lity control, and maintenance. 

These CPES will cater for the 
cognitive streamlining of pro-
duction plants through process 
improvement, the scheduling 
of maintenance to maximise 

the availability of machinery, 
and the organisation of a 
plant’s production. 

Case model in aeronautics 

An M-AID case model will fo-
cus on the aeronautics industry, 
as besides being one of the sec-
tors most affected by the pan-
demic, it presents a good 
opportunity for a relaunch 
based on the integration of di-
gitised CPES. Specifically, the 
project will study the milling 

process of an aerospace com-
pressor. 

According to sources at 
Ideko, although the use of 
CPES on aircraft is commonpla-
ce, their manufacturing process 
is still scarcely advanced in di-
gital terms and remains based 
on traditional technologies. 
This means that the adoption 
of the latest developments in 
digital manufacturing and pro-
totyping has a huge potential 
for improving the production 
process without compromising 
quality and safety. 

The project will involve de-
tailed monitoring of the data 
generated in the manufactu-
ring process via a multifunctio-
nal Edge+Cloud hybrid infras-
tructure that provides the ove-
rall connectivity of CPES, 
machinery, and the plant in 
general. 

Developments in the BDIH 

Ideko is taking part in M-AID in 
representation of the Basque 
Digital Innovation Hub (BDIH); 
a network designed to provide 
SMEs with the technological 
capabilities needed to face the 
challenges of Industry 4.0. 
According to this mission, the 
BDIH’s main activity within the 
M-AID will be to provide the 
necessary facilities for carrying 
out the projects, as well as sha-
ring the resulting developments 
with third-party SMEs, techno-
logy platforms, and sundry sta-
keholders. The aim is that on-
ce the project has ended in Au-
gust 2022, the technologies 
created will be available in the 
BDIH for at least two years.

TECHNOLOGY | ARTIFICIAL INTELLIGENCE  

IDEKO EXPLOITS 

ARTIFICIAL 

INTELLIGENCE 
THE TECHNOLOGY CENTRE IS INVOLVED IN THE M-AID EUROPEAN 

PROJECT FOR IMPROVING MANUFACTURING OPERATIONS THROUGH THE 

DEVELOPMENT AND IMPLEMENTATION OF INTEGRATED CYBER-PHYSICAL 

ENERGY SYSTEMS (CPES)

THE CASE MODEL TO 
BE STUDIED 
INVOLVES THE 
MILLING PROCESS OF 
AN AEROSPACE 
COMPRESSOR 

THE PROJECT’S 
DEVELOPMENTS 
WILL BE AVAILABLE 
IN THE ‘BDIH’ FOR 
TWO YEARS AFTER 
THE END OF THE 
PROJECT IN 2022

The CPES 
developed will 

permit the 
cognitive 

streamlining of 
production 

plants.
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Vicomtech is a centre that speciali-
ses in artificial intelligence, and vi-
sual computing and interaction. It 
is currently involved in the deve-
lopment of the testbed for the digi-
tal twin of a robotic cell for remo-
te verification, based on 5G techno-
logy and virtual reality. According 
to sources at the centre, the project 
involves the design, implementa-
tion and validation of a smart ma-
nufacturing demonstrator that in-
tegrates several IIoT technologies 
for improving an end user’s 
knowledge within the context of a 
smart factory. 

The initiative, referred to as 
‘Digital Twin for pick and place 
with highspeed automation’, is de-
signed to support the greater flexi-
bility of production lines and, in 
particular, the verification aspect, 
based on the specific technologies 
of Industry 4.0. To do so, the star-
ting point is an automatic line for 
verifying the quality of parts that 
has registered false positives and 
requires an expert operator to de-
cide, in a post hoc manner, 
whether they are consistent with 
quality standards. 

The testbed is implemented 
through a pick and place cell in 
which an expert interacts with the 
physical hardware via 5G to 
support the real-time tasks for pro-
duct verification.  

Once the testing of the capabili-
ties of this digital twin has been 
completed, the aim is to deploy it 
in companies. 

Digital Twin Consortium 

Located in the province of Gi-
puzkoa, Vicomtech is developing 
this testbed following its recent in-
corporation into the Digital Twin 
Consortium (DTC), an internatio-
nal association that has nominated 
this centre to locally promote and 
bolster the technologies related to 
digital twins. The Vicomtech re-
searcher Carlos Toro is the techni-
cal coordinator of DTC’s operations 
in Spain.

Gaiker is to galvanise the 
circular economy in Indus-
try 4.0 through the Elkar-
tek ‘Avansite’ project, who-
se aim is to develop a new 
generation of sustainable 
composites for advanced 
manufacturing. 

The scheme addresses 
the creation of polymer 
composites, involving both 
those of a thermostable 
and thermoplastic nature, 
with a view to sustainabi-
lity and the development of 
materials for the circular 
economy, destined for the 
manufacture of light, func-
tional products, with ad-
vanced and efficient pro-
cessing technologies. 

Funcionalities 

The development of these 
kinds of composites faces 
several challenges, whe-
reby they will be provided 
with additional functiona-
lities such as recyclability, 
high resistance to fire, bac-
tericide properties, and the 
storage of thermal energy. 

Two work packages ha-
ve been defined for the 
project. The first considers 
the development of the ba-
sic components, namely, re-
sins, additives, loads, fibres 
and reinforcements, which 
will be integrated in the 
composition of the compo-
sites, providing extra speci-
fications such as recyclabi-
lity, a good performance 

against fire, resistance to 
stress and bactericide pro-
perties, susceptibility to 
heat treatments, and curing 
by magnetic induction, ul-
traviolet radiation, and mi-
crowave treatment. 

The second work packa-
ge focuses on obtaining 
composites, studying their 
manufacturing and moul-
ding processes, considering 
technologies such as the 
manufacture of preimpreg-
nates, reinforced laminates 
and strips, infusion and 
RTM moulding, pultrusion, 
and compression forming. 

The materials to be crea-
ted will be placed at indus-
try’s disposal through 
BDIH’s Advanced Materials 
Node.

The Vicomtech 
industry 
laboratory in 
San Sebastian.

TECHNOLOGY | DIGITAL TWIN 

VICOMTECH,  
MASTERING 5G 
THE CENTRE IS TRIALLING THE DIGITAL TWIN OF A 

ROBOTIC CELL FOR REMOTE VERIFICATION 

GAIKER EMBARKS UPON 
THE DEVELOPMENT OF A 
NEW GENERATION OF 
INDUSTRY 4.0 
COMPONENTS

DESTINED FOR 

THE 

MANUFACTURE OF 

LIGHT PRODUCTS  

USE OF 

ADVANCED 

PROCESSING 

TECHNOLOGIES

INTEGRATES SUNDRY 

IIOT TECHNOLOGIES 

FOR IMPROVING 

VERIFICATION

Gaiker researcher conducting tests.
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