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ABOUT THE SURVEY: Bureau Veritas’ 2024 global energy industry 
survey is based on interviews with more than 800 respondents in 11 
regions: Europe, North America, South & Central America, Central 
and South Africa, Middle East & North Africa, Northern & Central Asia, 
Northeast Asia excluding China, Southeast Asia, China, India, Australia. 

The energy industry faces unprecedented disruption—just
as it is going through the deepest transformation in its history.

To limit global heating, the global energy industry needs to triple 
renewable energy capacity by 2030. Yet it is facing a perfect storm 
of vulnerabilities, uncertainties, ambiguities and complexities 
(VUCA) that threaten to derail the energy transition.

This report explores how energy executives, thought leaders and
experts are navigating the disruptions shaping the world today. It examines 
barriers to acceleration and the pragmatic solutions the industry is finding
to overcome them. In this way, it aims to set a path for a more secure,
sustainable and inclusive energy system.
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It is during the next five years that we will set the world on 
course to limit the impacts of climate change—or utterly fail 
to do so.

Whether we meet that challenge rests on our ability to accelerate 
the energy transition. At COP 28, which I had the privilege to 
attend last November, 130 countries committed to triple renewable 
energy capacity. This is a huge ambition—but clearly possible if 
we further break down barriers.

Already, we have seen an enormous acceleration in progress. 
2023 was a record year for renewable energy, with 510 gigawatts 
(GW) of capacity added. The global power mix will be transformed 
by 2028, with renewables set to surpass coal as the biggest source
of energy generation in 2025. As an industry we have done 
remarkable work so far.

And yet, it is not enough. The magnitude of what needs to be 
achieved by the end of the decade—putting another 8 terawatts 
(TW) of renewable energy into operation—is enormous. We cannot 
simply do more of the same.
 
Accelerating the transition means challenging everything 
to design better, build faster, and operate more efficiently. 
It means systemic transformation of energy systems, led by 
governments who are committed to providing a stable context
for private investment. And it means tackling highly complex 
issues in areas ranging from financing and supply chains
through to power grids.

All this needs to be done at a time of unprecedented VUCA: 
vulnerabilities, uncertainties, complexities and ambiguities. 
War, cyberattack, supply chain weaknesses, a growing populist 
backlash against “green” policies: these are all facts that the 
energy industry needs to contend with as it goes through the 
biggest transformation in its history. 

This is the second year that Bureau Veritas has conducted 
an in-depth survey of the energy industry. Between February 
and May 2024, we collected insights and opinions from over 800 
market experts, thought leaders and senior executives from all 
continents and corners of the energy sector.

The result is this report, which explores the energy industry and 
its ambition to triple renewables capacity within the context of 
an increasingly VUCA world. It also revisits the practical barriers 
currently impeding an accelerated build-out of renewables.

Our conclusion is clear. We need collaboration and intense 
effort to reach our goal of tripling up by 2030. We cannot allow 
these interconnected uncertainties to derail momentum. To do so 
would be to fail the world, and the people living in it.

ED
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L THIS IS THE
MAKE-OR-BREAK DECADE 
FOR THE CLIMATE.” 

GLOBAL SENIOR VICE PRESIDENT

ENERGY

BUREAU VERITAS GLOBAL ENERGY 
TRANSITION REPORT 2024 / 3



KEY INSIGHTS
FROM THE BUREAU VERITAS GLOBAL ENERGY TRANSITION REPORT 2024

VUCA ARE HERE
TO STAY

ACCELERATE
TO BOOST SECURITY

GRIDS NOW
THE #1 BARRIER

ALL EYES
ON GOVERNMENT

Despite significant progress, only 30% 
of survey respondents believe the 

industry will manage to triple renewables 
capacity by 2030. This is in large part 
because vulnerabilities, uncertainties, 
complexities and ambiguities (VUCA) 
are converging to create instability 
and raise existing barriers. If supply 

chain costs dominate respondents’ 
worries, war comes a close second. 

Unsurprisingly, the same VUCA tend to 
dominate energy security concerns. 

The 2024 survey busts the myth 
that more renewables means less 

energy security. Not only do a huge 
majority of respondents believe the 
transition will improve security, 67% 
believe that massively increasing 

renewables investment is a priority 
for energy security in the short term. 

This is not to discount the role of 
fossil fuels. 55% of respondents 

see gas as a key transitional fuel to 
ensure a just and orderly transition.

One by-product of the massive 
acceleration in renewables build-out 
is that queue times to get connected 

to the grid have become a major 
issue. Massive investment in public 

grids is seen as a top priority if 
the industry is to reach its goal of 
tripling up by 2030. This includes 

investment in existing grids, where 
experts see a major opportunity 
for artificial intelligence to help 
manage smart grids efficiently.

This year’s survey provides a stark reminder 
of the powerful role of government. Four 
in ten respondents have seen a marked 

improvement in key pain points, 
from permitting to fiscal incentives and 

regulatory context. Yet when it comes to 
identifying the factors with the biggest 
impact on the pace of the transition, 

respondents are unanimous. Whether 
it’s about setting targets, or creating 

incentives for clean tech manufacturing—
change comes from the top. 

Source: Bureau Veritas Global Energy Survey 2024

BELIEVE THE 
ENERGY TRANSITION 
WILL BOOST 
ENERGY SECURITY

DEMAND FURTHER 
SIMPLIFICATION 
OF PERMITTING 
REGULATIONS

CITE AN URGENT 
NEED FOR 
INVESTMENT 
IN GRIDS

CITE SUPPLY CHAIN 
UNCERTAINTIES
AS THE TOP SHORT-
TERM THREAT TO 
THE TRANSITION
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THE BV ENERGY TRANSITION BAROMETER
Huge progress has been made on some topics in the past 12 months—but in other areas the situation is getting worse.

GOVERNMENT SUPPLY CHAIN

IN 2023

IN 2023

IN 2024

IN 2024

TECHNOLOGY

called for further 
innovation in 

energy storage

said the pace of 
battery innovation 

had improved

67% 53%

98%
cited 

regulatory 
barriers and 
uncertainty

36%
highlighted a 
more stable 
regulatory 

context

IN 2023 IN 2024

90%
cited geographical 

concentration
of raw materials 
and components 
as a top challenge

50%
praised efforts 

to improve 
diversification

36%
chose permitting 

as the #1 topic 
governments 
should tackle

40%
said speed 

of permitting 
had improved

34%
said lack

of resilience 
is a barrier

57%
said supply chain 

resilience has 
failed to improve

IN 2023 IN 2024

WORKFORCE

70%
were struggling 
to recruit skilled 

workers

58%
have seen no 

improvement in 
worker availability

Source: Bureau Veritas Global Energy Survey 2024
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— Our 2024 survey reconfirmed three main barriers to tripling up: 
the need for government action; a lack of investment in grids; and 
a complex supply chain struggling with scale-up and VUCA.

PROGRESS ON SPECIFIC CHALLENGES

Much progress has been made in addressing certain 
specific challenges cited in the 2023 survey—and
this progress is accelerating.

A massive 98% of respondents cited regulatory
issues as a barrier in 2023; just one year later, 41%
of respondents say fiscal incentives are more readily 
available, while 32% mention the regulatory context
is more stable. Simplifying permitting was the priority 
for action 12 months ago; this year, 40% see a marked 
improvement, with faster processing times reducing 
project uncertainty. 

In terms of technology development, floating wind
and solar, battery storage, and hydrogen are still
the main priorities. 

MARKED DECLINE IN CERTAIN METRICS 

In 2023, 70% of survey respondents said they were 
struggling to recruit skilled staff. One year later, 58% 
have seen no improvement; 22% say that the situation 
is worse. 

A third of respondents in 2023 identified supply
chain resilience as a barrier to transition. In 2024,
57% believe it has not improved, while 14% say it
has worsened. Specific issues highlighted range from 
supply chain disruption with contracted suppliers 
to accessing raw materials and rare earth minerals 
at a stable cost. The concentration of supply of key 
components in a single country or among a few 
suppliers, and suppliers’ lack of ability to scale up
fast enough, also featured prominently.

More encouragingly, half of respondents say that 
governments and companies are making a real effort
to diversify supply chains geographically. The issue 
is that those efforts are not yet fully bearing fruit.

INNOVATION: MIND THE GAP

The energy transition is a puzzle which must be 
considered holistically, with the pace of innovation
and scale-up running in tandem on generation, storage 
and distribution. For the backbone of the transition, the 
required power-generation technology (wind and solar), 
is in place, but needs to be further industrialized and 
scaled up. There remains a gap in battery technology, 
selected by respondents as the top R&D priority.
In addition, 84% cite investing in power grids as 
essential to connect renewables projects faster. 

Respondents are increasingly pragmatic about
the phasedown of fossil fuels in power generation: 
64% believe they will NOT be phased out by 2040, 
compared to 38% in 2023. While fast decarbonization 
of power generation is possible with the right level of 
political will and investment, this is not yet happening
at the required pace.

STATUS QUO:
LIFTING BARRIERS
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— The twin challenges of energy security and the energy transition
are closely linked. Creating a resilient, safe and affordable energy supply 
is key as we move toward an electrified, renewables-based system.

Policymakers and industry alike refer to the energy 
trilemma, a framework in which security, sustainability 
and affordability must be balanced when tackling demand
and investment. Historically, conventional energy systems
have tended to be viewed as a better guarantor of 
reliable and affordable power than renewables. However, 
policymakers and industry leaders are increasingly 
rejecting this position, due to the low levelized cost of 
energy (LCOE) of wind and solar power, and the risk 
associated with overreliance on imported fossil fuels.

In Bureau Veritas’ survey, 84% of respondents believe 
the energy transition will boost energy security. 
However, 46% see this benefit emerging in the long run. 
Only 38% think the energy transition offers the chance 
to build a safer and more reliable energy system in the 
short term.
 
PREVENTING FUTURE ENERGY CRISES

Three issues emerge paramount from the recent global 
energy crisis: risks to affordability, energy security, 
and the resilience of clean energy supply chains. 

Respondents to Bureau Veritas’ survey agree on the 
biggest threats to energy security over the next three 
years, with war and rising costs occupying the top 
spots (see opposite). 

As the world moves toward a more electrified, 
renewables-based system, security of electricity 
supply is key, and survey respondents agree on
the top two priorities between now and 2030.

First, investing in power grids is essential to get 
renewable projects connected faster: 84% cite this
as a top priority. For 38% of respondents, this includes 
improving the efficiency of grids, by investing in artificial 
intelligence as an example. Second, a massive 
increase in investment in renewables projects is 
required: 67% of those polled rank it as a top priority. 

While energy security is within our grasp, achieving 
it means overcoming significant vulnerabilities, 
uncertainties, complexities and ambiguities
(VUCA) that are also central to accelerating
the energy transition.

ACHIEVING ENERGY SECURITY
AND A JUST TRANSITION 

War and related 
energy supply 

disruptions

Insufficient 
investment in 
power grids

Unpredictable 
legal and policy 

framework

Premature phaseout 
of new investment 

in O&G

Inability to build diverse 
and resilient clean 

energy supply chains

Cyberattacks
by state or

non-state actors

Failure to sync clean 
energy ramp up with 

phasedown of fossil fuels

Rising cost 
of supply

27%

17% 6%4%

4%3%

10%

24%

Source: Bureau Veritas Global 
Energy Survey 2024

THE BIGGEST
THREATS TO

ENERGY SECURITY
IN THE NEXT

3 YEARS
5%
Other
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Laura Cozzi is categorical: “Russia’s invasion of Ukraine 
and instability in the Middle East are clear reminders that 
traditional energy security concerns remain salient.”

This issue goes to the heart of Cozzi’s role as Director of 
Sustainability, Technology and Outlooks for the International 
Energy Agency (IEA), as improving energy security was
the organization’s mandate at its inception in 1974. 

Cozzi believes clean energy is the answer—for both security 
and affordability. “By adopting renewables and other low-
carbon resources, energy systems enhance resilience 
against fuel supply disruptions,” she explains. “Price 
spikes for fossil fuels during the energy crisis made energy 
unaffordable for many. Clean energy transitions can help 
lower the costs of delivering energy, and reduce exposure 
to volatile prices. Even with higher upfront expenditure, 
clean technologies’ operating costs are competitive with 
conventional technologies’, with added benefits for emissions 
and air quality.” 

Transition does not come without risks, however. “In 
the IEA’s Net Zero Emissions by 2050 Scenario, critical 
minerals demand quadruples by 2030, making it crucial for 
stakeholders to manage vulnerabilities such as price volatility 

and supply security. Some governments have already 
implemented measures to support domestic manufacturing 
and critical mineral exploration and refining. However, in a 
low-trust world, this risks tipping over into more widespread 
barriers to trade, which could delay clean energy transitions
by increasing costs and complexity.” 

Despite these challenges, Cozzi sees a new clean energy 
economy emerging. “The IEA found that in 2023, clean 
energy added around $320 billion to the world economy, 
representing 10% of global growth. Clean energy growth 
accounted for nearly one-third of the European Union’s 
economic growth in 2023, 6% in the US, 5% in China, and 
nearly 5% in India, which shows the scale and widespread 
impact of the clean energy economy." 

However, Cozzi goes on to point out that while global spending 
on clean energy is breaking records, financing in emerging 
markets lags behind.

“Emerging market and developing economies other than 
China account for over one-third of global GDP and around 
two-thirds of the global population, but only 14% of clean 
energy investment,” she explains. “The cost of capital for 
solar photovoltatics (PV) and storage projects in developing 
economies can be more than double that in advanced 
economies, making it more challenging to get projects
off the ground.” 

Looking ahead, Cozzi is clear about what needs to happen
next, to meet the global tripling pledge and improve energy
security: “As clean energy comes to the fore, it is now crucial
we see clarified policy priorities, increased investment in 
storage and grid infrastructure, and shortened processes
for permitting and grid connections."VI
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THROUGH THE 
DIVERSIFICATION OF 

RESOURCES, CLEAN ENERGY 
TRANSITIONS IMPROVE ENERGY 
SECURITY AND CREATE A CHEAPER 
ENERGY SYSTEM OVERALL.”

DIRECTOR OF SUSTAINABILITY

TECHNOLOGY AND OUTLOOKS

INTERNATIONAL ENERGY AGENCY

BUREAU VERITAS GLOBAL ENERGY 
TRANSITION REPORT 2024 / 9





TO NAVIGATE 
TODAY’S CONVERGING 

COMPLEXITIES, ENERGY 
LEADERS NEED THE MINDSET 
OF AN EXPLORER.”

VI
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CA

For Homa Bahrami, our society has reached an inflection 
point. “Look at current geopolitical challenges, climate 
change, the pandemic, and digital acceleration,” she says. 
“In combination, they have created a perfect storm.”
 
As an educator, advisor, and author specializing in organizational 
flexibility, team alignment, and dynamic leadership in global, 
knowledge-based industries, Bahrami is uniquely positioned 
to take a long view of the challenges today’s VUCA world is 
creating for the energy industry.

“We are dealing with major systemic issues, which are also a 
huge challenge from a social and legislative point of view”, she 
explains. “We need to work out how to persuade people and 
organizations to adopt renewables, even if we have to incur 
transition costs in the process. We also need new legislation,
like carbon tax, to move to a more energy-efficient future.” 
 
So how can organizations in the energy industry scale in
a VUCA world?

It is imperative to develop our adaptive capabilities so we 
can respond to uncertainty with a positive, entrepreneurial 
mindset, according to Bahrami. “The next frontier of innovation 
lies in our leadership capabilities and organizational systems.
If you don’t lead and organize for adaptability, you can’t execute 
your strategy. The energy transition requires adaptation on a scale 
never seen before; it needs an entirely new operating system.”

To make this shift, Bahrami believes energy companies can
learn a lot from the tech industry. 

“One of the lessons we can learn from tech is to start small, 
launch several experiments and let the fittest survive,” she 
explains. “The energy industry needs to embrace this spirit

of experimentation by exploring different approaches rather
than by only focusing on big bang strategies.”

“Much can also be gained from learning from the experiences 
of others and tapping into the collective intelligence of the 
ecosystem,” she adds. “Third parties have a role to play in 
bringing players together and facilitating conversations,
in a way that does not compromise confidentiality.”

Bahrami adds that energy companies must get into the habit
of learning from, and recycling, failed ideas. “Energy companies 
need to take a step back and see their challenges through a 
much broader lens,” she says. 

Accelerating the energy transition in a VUCA world is placing 
specific demands on leaders. “There are five adaptive 
capabilities needed to move us forward,” concludes Bahrami. 
“Leaders must exhibit robustness and have a vision for the future; 
resilience, the ability to experiment, learn from mistakes, and 
bounce back; hedging, the capacity to use scenario thinking 
and consider different options; agility, by inculcating a sense of 
urgency and momentum; and versatility, the capacity to deal with 
different players, and adapt their interaction styles.” As Charles 
Darwin said in 1858, “It is not the strongest or the most intelligent 
that ultimately survive. It is the most adaptable.”

SENIOR LECTURER & FACULTY DIRECTOR

HAAS SCHOOL OF BUSINESS

UNIVERSITY OF CALIFORNIA, BERKELEY
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GOVERNMENT

DEMAND FURTHER 
SIMPLIFICATION
OF PERMITTING 
REGULATIONS

Source: Bureau Veritas Global Energy Survey 2024
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Bruce Douglas is convinced that renewables will be 
the dominant power source of the 21st century. He 
is well positioned to comment, as the CEO of the 
industry body behind the "Double Down, Triple Up" 
campaign that led to COP 28 world leaders agreeing 
to triple global renewable energy capacity and double 
energy efficiency by 2030.

While the Global Renewables Alliance (GRA) achieved a 
major milestone in uniting world leaders around a common 
objective, the reality behind the commitment is a huge 
challenge. “Tripling up means building and connecting
3 GW every day,” says Douglas. “We are currently installing
only half that, as there are significant barriers to overcome. 
As an industry we believe it is possible, but right now 
we are way off track. It is time for action.”

Time4Action is the rallying cry of the GRA’s latest 
campaign, which argues that work is needed on four 
fronts. First, Douglas says that “permitting process 
bottlenecks should be streamlined to accelerate project 
development”, and second, “we need to ensure a strong, 
diversified supply chain across clean tech to avoid 
slow rates of renewables deployment at inflated costs.” 
All renewable generation technologies are needed to 

work together, alongside storage and flexibility (supply 
and demand). Third, Douglas encourages urgent “grid 
modernization and expansion to ensure these extra 
green electrons can “flow”.

Last, Douglas turns to finance, the most difficult but also 
the most important pillar of the campaign: “To ensure 
investment reaches countries currently underserved by the 
energy transition, we need a comprehensive mix of policies 
and regulations, with an emphasis on market incentives, 
fiscal policy, and the mobilization of public
and private finance.”

“600 million people in the world don’t have access to 
electricity,” he continues, “so for many emerging 
economies it’s not even a transition, it’s about getting 
access to electricity for the first time. Often, they face 
a perfect storm of development and supply chain risk, 
inflation, and interest rates that increases projects’ risk 
profile. The cost of capital is one of the biggest criteria as 
to whether a project goes ahead. We are breaking records 
in renewable deployment, but acceleration is not as fast as 
it could be, especially in emerging markets. This is one of 
the most important and urgent actions to guarantee a fast, 
fair and equitable transition.”

Douglas remains optimistic that change can be achieved: 
“As one of the only countries in the world that is tripling 
renewables and deploying at scale, China is proving it can 
be done.” He concludes, “We have the technology, it is 
cost-competitive, and we are seeing great policy initiatives 
around the world—the EU’s recent emergency measures 
for permitting acceleration, for example. Our campaign title 
says it all: now it is time for action.”
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P DOUBLING ENERGY 

EFFICIENCY AND TRIPLING 
RENEWABLE CAPACITY ARE THE 
ONLY WAY WE’LL STAY ON TRACK 
TO 1.5°C, BUT WHILE IT IS POSSIBLE, 
IT IS NOT YET INEVITABLE.”

CEO

GLOBAL RENEWABLES ALLIANCE
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CHINA’S CONTINUED 
LEADERSHIP 

IN DECARBONIZATION 
UNDERSCORES THE 
IMPORTANCE OF A 
SUPPORTIVE POLICY 
ENVIRONMENT.”

As CEO of CLP Holdings Ltd, one of the largest investor-
owned power businesses in the Asia-Pacific region, T.K. 
Chiang knows from experience that policy and positive 
change go hand in hand.
 
“Our investments in the energy transition in China have benefitted 
from the Government’s commitment to decarbonization as well as 
the competitiveness of Chinese low-carbon energy technologies.”

CLP has a long history of operating in the region. Founded in 
Hong Kong more than 120 years ago, it has expanded to as far as 
India and Australia, with operations spanning the electricity value 
chain from generation, transmission and distribution to retail. CLP 
began operating in mainland China in 1979, where it has become 
one of the largest external investors in the energy sector. 

The group has three strategic priorities: decarbonization, 
digitalization and workforce transformation. Chiang identifies 
decarbonization as CLP’s top priority; he believes CLP has the 
commitment and roadmap needed to reach net-zero emissions 
by 2050. Since launching its Climate Vision 2050 blueprint in 
2007, CLP has regularly updated its targets according to the
latest climate science and international guidelines.  

Digitalization is also key as CLP delivers industry-leading 
customer experiences and enhances its operational performance. 
The group has rolled out smart meters, cloud-supported solutions, 
advanced analytics platforms, robots and more. 

These priorities have primed CLP for expansion in China, a core 
market alongside Hong Kong. “Our longstanding commitment, 
our growing non-carbon energy portfolio and strong partnerships 
with corporate customers on renewable energy and Energy-as-
a-Service solutions position us well,” Chiang observes. “These 
factors enable us to support the accelerating decarbonization 

of China, which will continue to lead the way in the global 
transition to a lower-carbon economy.”

China is at the vanguard of the energy transition, and CLP is well-
placed to support this. Renewable and nuclear energy account for 
nearly 70% of CLP’s installed capacity in the country. CLP helps 
corporate customers in China decarbonize with power purchase 
agreements (PPAs) for renewable energy and Green Electricity 
Certificates (GECs).

Chiang emphasizes the need to transform power grids to 
meet consumers’ growing needs while decreasing emissions. 
In Hong Kong, for instance, the group is strengthening smart grid 
development. It has connected 80% of its customers to smart 
meters that improve efficiency while balancing power demand 
and supply. It is also expanding transmission assets in India, 
through Apraava Energy, a joint venture.

Finally, Chiang knows that energy storage has a vital role to
play in making grids more reliable, efficient and sustainable. 
To this end, CLP has ramped up development of battery and 
pumped hydrogen storage projects.

“CLP’s continuing investments in transmission and distribution 
infrastructure enable us to deliver a reliable, world-class 
electricity supply as energy needs evolve” concludes Chiang. 

CEO

CLP HOLDINGS LTDVI
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POWER GRIDS

OF RESPONDENTS CITE 
AN URGENT NEED FOR 

INVESTMENT TO ENABLE 
RENEWABLE PROJECTS

TO GET CONNECTED FASTER

Source: Bureau Veritas Global Energy Survey 2024
BUREAU VERITAS GLOBAL ENERGY 
TRANSITION REPORT 2024 / 18





GRID-ENHANCING TECHNOLOGIES
Power cables have not evolved significantly in the past 100 years. Utilities companies

and startups are investigating the efficiency potential of emerging technologies.

MATERIALS ENERGY STORAGE SENSORS DATA AI

Replacing the aluminum 
and steel used in traditional 

cables with advanced 
conductors—such as 
carbon fiber—would

enable cables to carry 
more power.

Installing energy storage 
systems— batteries, 

hydrogen, pumped storage, 
compressed air storage or 
heat storage—at strategic 
points along power lines 

enables storage of power from 
renewables during sunny or 
windy periods, and discharge 
when the grid is uncongested. 

In dynamic line rating, 
sensors monitor local 
conditions including 

temperature to assess 
how much power can 

be sent down the 
line and increase 

throughput safely.

Innovations ranging from 
digital twins to data banks 
enable grid operators and 

high-load end users to 
anticipate supply, manage 

resources and make 
informed decisions.
Data can also drive

demand-side management.

By better forecasting 
energy demand and 

supply, AI would 
enable providers to 

adjust production and 
distribution to increase 
flexibility and reduce
the risk of blackouts. 
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HAVE SEEN NO 
IMPROVEMENT IN SUPPLY 

CHAIN RESILIENCE IN 
THE LAST 12 MONTHS

SUPPLY CHAINS

Source: Bureau Veritas Global Energy Survey 2024
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— For renewable energy to be seen as a credible 
solution to the climate crisis, it needs to be sustainable.

INTEGRATING
SUSTAINABILITY

As well as demanding greater access to renewable 
energy, today’s citizens are also pushing for higher 
standards and transparency on environmental impact 
and circularity. Companies need to source components 
that are sustainable by design, and which can be 
recycled or reused at the end of their life, while also 
proving their environmental credentials through audits 
and certification.

Bulk and critical material production generate the most 
emissions within clean technology supply chains, so 
policies need to zero in on expanding lead markets for 
low-emission materials, while also raising minimum 
recycled content requirements, traceability standards, 
and environmental, social and governance regulations. 

IMPROVING AWARENESS—AND ACTION

Bureau Veritas’ 2024 survey reveals that companies’ 
thinking on environmental sustainability issues is 
rapidly evolving. It finds that 67% of companies 
have taken circular economy considerations into 

account—up on last year’s 40%. Meanwhile, 53% 
have a plan to address embedded carbon in the 
manufacturing of components and assets, and 65% 
apply sustainable design thinking or lifecycle analysis
to developing new technology or assets.

Social sustainability is also in the spotlight, thanks 
to regulation and public scrutiny. In March 2024, the 
European Council adopted the Corporate Sustainability 
Due Diligence Directive, which requires companies 
carry out due diligence to avoid adverse environmental 
and human rights impacts and ensure accountability.

A full 64% of survey respondents say their company 
has implemented a plan to address social sustainability 
in upstream supply chains or is in the process of doing 
so (up from 46% last year). This increased focus on 
sustainability is creating the need for more intensive 
verification of supplier practices and traceability as 
companies seek to manage strategic risks, ensure 
compliance, and demonstrate best practice. Source: Bureau Veritas 

Global Energy Survey 2024

CIRCULAR 
ECONOMY

The industry is gaining 
maturity in the use of 

recycled materials, and in 
its approach to recycling, 
reusing and repurposing 

assets at or nearing
end-of-life.

Never 
considered

Advanced in 
implementation

Have a plan

Discussed
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THROUGH REGULATIONS, 
WE CURB THE GROWTH 

OF SITES AND SUPPLY CHAINS. 
IT IS IN THE INTERESTS OF 
BOTH THE INDUSTRY AND 
SOCIETY TO KEEP BARRIERS 
AS LOW AS POSSIBLE.”
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For Lars Holm, “the goal of tripling renewables 
capacity by 2030 provides a major opportunity
to build strong supply chains.” 
 
As a Partner & Director at the Boston Consulting Group, 
and an author of the Global Wind Energy Council (GWEC) 
report, ‘Mission Critical: Building the Global Wind Energy 
Supply Chain for a 1.5°C World’, Holm is an authority on 
the barriers facing the wind sector as it scales up.  

He notes that while wind power offers almost unlimited 
possibilities, it has to be installed in the right locations. 
“Greenhouse gas emissions (GHG) travel around the 
world, so mitigation measures should be made where 
they can unfold the biggest impact. Wind power must be 
installed where there is both wind and a connection 
to grids, so we can mitigate GHG emissions and 
contribute to the resilience of the energy supply.”  

Holm discusses the “curse of innovation”, explaining: 
“Wind capacity has doubled three times in the past 15 
years. In tandem, the levelized cost of energy (LCOE)
has plummeted by 65% to 34 $MWh, and is expected to
fall to just $24 by 2030. This is good news as it highlights 
that technological improvements are happening in smaller 
steps now.”

Therefore, supply chains need to shift focus from major 
innovations to industrializing, volume advantages and 
perfecting. The ‘curse of innovation’ can be lifted 
by finding a fine balance between innovation and 
industrialization. “Solar tech is an example of very high 
commoditization,” details Holm. “Innovation is happening 
in wafers whereas the specifications are the same the 
world over”. Holm does not expect wind turbines to go 
down the same route. “Wind turbines and their supply 
chain take into account regional differences in grid 
infrastructure and the local environment.” 

The required massive increase in new wind installations 
provides industry with the opportunity to scale up its 
manufacturing footprint.  But to industrialize wind energy, 
says Holm, three major government-related barriers 
must first be overcome.

“The first problem is bad auction design which attracts 
gamblers rather than the most competitive industrial 
players.” To change this, Holm says auctions must be well 
prepared and timed so that the winner can and will have 
financial close within 12 months after winning the auction.  
This minimizes risks of any changes in material costs 
and technology changes and ensures that wind parks 
are operational quickly. Second, he says that, “boom and 
bust cycles in the wind industry are a reflection of policies 
expiring and new policies being launched.  Wind power 
and PV have the lowest costs and LCOE: they need no 
subsidies, just the right market context and infrastructure 
to take off.” Lastly, Holm notes that we need to resolve 
bottlenecks in the permitting process and grid build out, 
something which can only be resolved by policy change. 

PARTNER & DIRECTOR 

CENTER FOR ENERGY IMPACT

BOSTON CONSULTING GROUP
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INNOVATION

PRIORITIZE
TAX INCENTIVES AND 

GOVERNMENT GRANTS 
TO DRIVE INNOVATION

Source: Bureau Veritas Global Energy Survey 2024
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— The focus of innovation may have shifted—but the energy industry 
still looks to government to create the right conditions for it to thrive. 

EVOLVING PRIORITIES
IN INNOVATION

While in this year’s survey a number of factors—
notably government policy and grid build-out—trumped 
innovation in respondents’ ranking of challenges to 
overcome, its continuing importance should not be 
underestimated.

The main power generation technologies needed for 
the energy transition already exist. In our survey, solar 
panels and wind turbine components rank lowest 
in the respondents’ list of priorities for technology 
development. Innovation in wind is now more about 
industrialization: designs need to become global and 
modular to enable scale-up and a return to profitability 
for manufacturers. For solar PV panels, innovations 
similarly target greater efficiency and integration. 

Technologies that enable energy storage are 
considered much higher priorities. These solve both
the problem of the intermittent nature of many renewable 
energies and the need to store energy for later use or, 
as with hydrogen, to convert renewable energy into fuel 
for hard-to-abate industries. Encouragingly, survey

respondents say this year that that the pace of 
innovation and cost reduction for battery storage 
technologies (53%) and electrolyzers (40%)
has improved.

THE ROLE OF GOVERNMENT IN INNOVATION

Whatever the domain of innovation, the energy
industry looks primarily to government to create
the right conditions for research, development
and commercialization. 

In Bureau Veritas’ survey, a third of all respondents
say they believe tax incentives and government 
grants to be of the highest importance in driving 
innovation. A further 16% say that increased 
international harmonization and standardization are 
necessary to level the international playing field, while 
just over a tenth of respondents feel that a predictable 
regulatory context is a crucial prerequisite for 
innovation to thrive. 

Tax incentives 
for innovation

Government 
grants for R&D

Increased harmonization 
and standardization

19% 16%

16%

Predictable 
regulatory 

context

Removal of 
red tape and 

customs barriers

Industry 
clusters and 

networks

Improved 
innovation 

policy

Trade barriers to 
protect national 

industries

11% 9%13% 10% 5%

Other
1%

Source: Bureau Veritas Global 
Energy Survey 2024

WHICH
INITIATIVES 

WOULD GIVE THE
BIGGEST BOOST 
TO INNOVATION?
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3 AREAS OF FOCUS IDENTIFIED FOR INNOVATION
Trust is a prerequisite to technology development and adoption, as customers need to know that solutions are safe, reliable

and perform as required. Approvals in Principle and certification help shape the trust needed for new technologies to take off. 

ELECTROLYZERS

The cost premium for green hydrogen versus
grey remains a giant barrier to scale-up of projects. 
Since electricity represents around 45-60% of the 
levelized cost of hydrogen, improving electrolyzer 
efficiency and flexibility is key to reducing costs. 

While alkaline technology is currently the least 
expensive, it also consumes the most electricity. 
The industry is therefore focusing on improving 

the cost competitiveness of next-generation 
technologies like proton exchange membrane 

(PEM)electrolysis, and industrializing high-
temperature electrolysis, for example in
solid-oxide-electrolyzer-cell technology. 

17%
of respondents

FLOATING TECHNOLOGIES 

The next frontier for renewables’ star
technologies, wind and solar, is getting them to 

float. Floating wind and solar technologies are at 
pilot stage and require further industrialization, 
but offer considerable advantages to their fixed 
counterparts. They enable access to suitable 
windy or sunny areas where the sea is much 

too deep for fixed installations. Floating systems 
are also less reliant on large and expensive 

installation vessels. Plus, solar and wind farms
out at sea have reduced environmental impact 
and have a greater capacity than fixed farms. 

19%
of respondents

BATTERIES

Due to increased deployment of intermittent 
renewable energy sources like solar and 

wind power, innovations in battery technology 
for renewable energy storage have become 

crucial. Efficient solutions are needed to store 
and distribute the excess energy generated 

during favorable conditions for later use. 
Significant advancements have been made in 
battery technologies such as lithium-ion, flow, 

solid-state and redox flow batteries. These 
innovations aim to improve energy density, cycle 
life, safety, and scalability while reducing costs. 

28%
of respondents

Source: Bureau Veritas Global Energy Survey 2024
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