
A supercharged  
transition 

Making the next 10 years count to rapidly 
decarbonise our energy systems



Introduction
As the decade progresses, how 
we produce, move and consume 
energy is going to be mission 
critical to emissions reduction. Will 
communities take matters into their 
own hands to democratise access 
to clean energy, if governments 
don’t act quickly enough?
Without dramatic action this decade to flatten global 
temperatures, we face a major tipping point with potentially 
devastating effects. Big choices are being made now to 
navigate the energy transition and avoid reaching the point of 
no return. Pledges and roadmaps are unlocking development 
financing to reach net-zero timelines through actions or 
technologies that reduce or capture carbon emissions. 
Widespread electrification of the world is now a very real – 
and desperately needed – possibility. 

Renewable and storage technologies to achieve this clean 
energy scenario exist – but enabling international policy and 
frameworks must be put in place to accelerate economically 
viable business cases for industry and the private sector 
to better participate in the green economy. For example, 
strengthening grid infrastructure and encouraging medium 
to small-scale community storage solutions to provide fair, 
equal access to low-carbon energy will be key enablers of a 
supercharged – and just – transition. 

Aligning production and consumption – the missing middle 
What does a highly electrified future look like? What integrated 
solutions do we need to enable mass access to green power? 
And given it’s highly likely we will still have fossil fuels on the 
grid through the remainder of this decade – how can we act 
fast to start capturing all of that carbon? 

There needs to be a clear 10-year roadmap about how we 
make more renewable energy available to more consumers – 
the missing middle – so we can ultimately hit our mid-century 

goals. With more assurances of strong, consistent and scalable 
returns, new technologies like hydrogen can be unlocked 
sooner to achieve emissions reduction targets. Political 
momentum for hydrogen is growing with several countries 
advancing strategies to launch hydrogen and ammonia 
markets. Decisions like this, that are responsive to broader 
sustainability policy, will be an absolute priority. 

Harnessing a sense of urgency to bring communities 
together
Industries that have the biggest impact on emissions also 
present the biggest opportunity to make a positive change 
through aligned incentives and investment. Business and 
governments need to attract investment and engage 
communities in their early and active transition agenda, 
painting a picture of what a renewable future looks like and 
how to get there, to build trust among citizens, consumers and 
shareholders. 

Evolving education to change the mindset of the next 
generation to be more conscious of the energy supply 
chain, and their role in it, in order to protect and preserve 
our precious resources, will also be a key feature of an 
accelerated energy transition in the next 5-10 years.

The biggest emitters are pushing themselves in new ways to 
make a difference. For countries building fresh infrastructure, 
solar and wind technologies are often the most cost-
effective options. Finance will drive the speed of renewables 
connections. Large-scale, commercially proven breakthrough 
technology will continue to emerge. Policy clarity and action 
plans to create a culture of sustainable practice to protect the 
environment, social equity and community wellbeing will not 
only fight climate change but underpin our progress to a net 
zero – and ultimately, net negative – future.

The world responded quickly to the need for COVID 
vaccinations, so it’s not unreasonable to think we can apply 
that same sense of urgency to motivate further actions to 
transform energy systems holistically this decade. Let’s hope, 
for all our sakes, we can make this next decade really count, 
in the same way that the last two years have galvanised world 
leaders around a common humanitarian goal. 



AMBITION 01 
We’ll need to double-down on 
renewable energy production 
and grid integration
Renewable energy uptake will 
need to significantly ramp-up, 
while balancing the realities of 
what’s possible and affordable, 
on our global quest to “electrify 
everything” this coming decade.
This is a crucial decade for ramping up renewables. While 
large and small-scale renewable energy generation is readily 
available now, it is not being deployed at the level needed 
to achieve net zero emissions. Not by a long shot. Storage 
and grid-firming measures must be prioritised to allow that 
to happen. Widely available and grid-integrated renewables 
will be vitally important to achieving the vast majority of our 
global decarbonisation ambitions through the 2020s and 
beyond. 

Reaching net zero fast has to be underpinned by 
decarbonising our existing electricity systems as quickly 
as possible, followed closely by electrifying as many of our 
other energy requirements as we can. Once the renewables 
deployment momentum is in full swing it will also support the 
rapid expansion of green hydrogen (hydrogen produced from 
renewable energy). This will be another driver for the rapid 
increase in renewables. We see the next five to 10 years being 
a truly transformative period for the production and storage 
of green hydrogen, which will require enormous amounts of 
renewable energy to feed it.

Rapidly decarbonising the grid 
The importance of coal and other carbon-emitting energy 
sources in certain regions to deliver secure and affordable 
power is well understood. But finding affordable and reliable 
alternatives is a pressing global challenge that we must all be 
engaged in. 

The good news is, many global fossil fuel players – not just 
coal, but oil and gas majors too – are increasingly motivated 
and ready to step up and play a bigger role in decarbonisation. 
Indeed, as these industries still supply approximately 80 
percent of global energy needs, they can and will have an 
enormous impact on how rapidly we decarbonise. These 

sectors are not strangers to complex adaptation and 
delivering ‘mega scale’ solutions. Partnerships between 
governments and industry leaders will have a better chance of 
realising the world’s net zero ambitions. 

While challenges still exist, progress in the last five years has 
closed significant technical gaps and solutions are emerging 
rapidly. All the while, in parallel we must remain focused 
on resolving barriers and bottlenecks to renewable power 
deployment and integration. We believe policy makers, 
developers and decision-makers can accelerate renewables 
to substitute environmentally ‘unfriendly’ energy at a much 
faster rate. Indeed, they must.

Engineers, technologist and even artists will help shape 
the vision 
Smart, science-based and affordable technical solutions 
supported by equally smart policy, regulations and creativity 
will empower the transition. As the grid moves away from a 
one-way ‘push’ system towards a smarter grid that integrates 
renewable and distributed energy, each of the many energy 
‘actors’ in the system will be increasingly leveraged to meet 
growing consumer demand for clean energy options, 
particularly as we enter the era of the electric vehicle. 

Clever approaches to decarbonising gas supplies with biogas 
and hydrogen and making use of existing infrastructure will 
come to the fore. Power grids and gas networks will take 
advantage of new ways to move energy in multiple directions. 

Investing in large-scale storage, creating a resilient and 
dynamic grid, and aligning regulations for renewables will 
be the key to rapid deployment over the next 10 years. We 
may even see emerging economies – countries that aren’t 
burdened with existing fossil-fuel reliant energy infrastructure 
– leapfrog developed countries if they embrace faster 
innovation. 

Doubling down on our efforts to generate, integrate and 
distribute green energy, and electrify everything, will put 
us in the best possible position to progress down the path 
to a decarbonised future. There has to be a balance of 
components – political will, investor appetite, community 
demand and industry innovation – to transition worldwide 
renewable power generation in the timeframe we have 
remaining.



AMBITION 02 
Carbon capture and storage 
will (finally) earn its stripes
As the technology continues to 
evolve, we predict that carbon 
capture utilisation and storage 
(CCUS) will finally establish its 
legitimacy as a critical enabler of  
the energy transition.
The International Energy Agency (IEA) notes carbon capture 
utilisation and storage (CCUS) will need to ‘form a key pillar’ 
of efforts to reach net zero. Simple maths tells us that we 
just won’t be able to displace fossil fuels with renewables 
at the rate required to drastically reduce emissions, within 
a 2050 window. This is an area in which CCUS can provide 
a fast response. In the medium term, and with power 
generation becoming increasingly decarbonised, there will 
also be an ongoing role for CCUS in industries like steel and 
cement production, which are traditionally major sources of 
emissions. 

An internationally proven mature technology, CCUS offers 
a strong, feasible means of diverting enormous amounts of 
carbon dioxide emissions that would otherwise enter the 
atmosphere, into safe and permanent storage. Its role as a 
transition solution means it can increasingly underpin multiple 
industries’ climate action responses in the next 10 years and 
beyond. 

A proven technology – so what’s the problem?
The technology works but is expensive and energy intensive. 
Projects need to be developed and implemented well. 
Significant government enablement through regulation 
and carbon pricing challenges needs to be tackled. In the 
absence of a market price signal, investors will continue to 
be reluctant to make the commitment required to accelerate 
CCUS projects worldwide. The market is moving in the right 
direction, but the rate of progress is not where it needs to be.

Another handbrake on widespread CCUS adoption are 
the perception issues it’s been subject to for years. Here, 
education is needed to help the public understand that 
CCUS is indeed a safe, secure – and importantly, permanent – 
solution in emissions management.

The process of storing or permanently trapping carbon 
in geological formations, such as deep saline aquifers or 
depleted oil and gas reservoirs, is well-tested. Indeed, the 
industry has been injecting carbon dioxide (CO2) into porous 
rock formations since the 1970s. Nevertheless, work remains 
to shift misconceptions that hinder CCUS’s mainstream 
acceptance as a technology.

The dawn of a new era for CCUS  
The good news is, after a decade of experience further 
developing applications across a range of gas and coal-
fired power generation and hydrogen production sectors, 
CCUS is in a much stronger position to contribute to the 
sustainable transformation of some of our hardest-to-abate 
industries. The technology will display its efficiency and cost-
improvement benefits as the next tranche of projects are 
developed. 

According to the IEA, reaching net zero will be ‘virtually 
impossible’ without CCUS. It’s an essential partner to 
the production of clean hydrogen from fossil fuels (blue 
hydrogen) and widely held to be the most cost-effective 
enabler of our ambitions for a low-carbon future. CCUS gives 
us an immediate and effective line-of-sight to decarbonisation 
through the 2020s and beyond. It’s safe and available. It has 
the potential to make a big difference, provided there is more 
incentive to invest. 

The consequences of rising carbon in the air are dire – we 
are seeing the results manifest in a warming climate and 
extreme weather conditions. We need to ask ourselves what 
the climate cost is if we don’t bring this carbon capture 
and storage pathway forward. We understand the problem; 
we know how to build the solution. In today’s climate crisis 
context, the importance of CCUS is self-evident. On the back 
of aggressive climate targets and policy to achieve them, 
CCUS will finally earn its stripes this decade. 



AMBITION 03 
Small-scale energy storage 
will be big business
With the advent of new technology 
bringing energy storage to 
households, we foresee a 
future where energy availability, 
consumption and pricing are firmly 
in the hands of the consumer.
Consumers are taking a more active role in new energy 
systems. A shift made possible, in part, by the rise of the 
‘prosumer’ – the individual energy producer-consumer 
who can self-generate and manage personal electricity 
consumption to help fight climate change. But renewables 
like solar can only produce energy at certain times of the day, 
so reliable storage will become a critical enabler, providing 
consumers and whole communities with increased choice 
and a greater sense of independence in the energy transition.

Future innovation and investment to ensure batteries work 
within an acceptable risk, price point, charge time and 
duration will support continued growth. The rethinking 
of demand tariff structures and smart metering to better 
incentivise energy use outside of peak periods will continue. 
Lithium-ion batteries and technology controls are a well-
proven technology today, but it’s only a matter of time before 
new solutions will enter the market offering added safety, 
reduced cost and longer duration benefits. 

Reliable storage and new solutions
This is where hydrogen energy storage becomes very 
interesting. Unlike batteries that are not a cost-effective 
solution for storing large quantities of electricity for an 
extended period, hydrogen can be produced from excess 
renewable energy and stored at volume for a long time. In 
this way, hydrogen will emerge as a key opportunity in both 
household (small scale) and community (medium scale) 
applications. Systems such as LAVO for example – the 
world’s first household hydrogen energy storage system – use 
innovative patented metal hydride technology to store the 
equivalent of up to 40 kWh of electricity.

Storage must provide stability (whether independent from, 
or integrated with, the grid) to be effective and add to 
the resiliency of households, neighbourhoods and whole 
communities. What’s exciting about the evolution of energy 
storage is the abundance of new ideas emerging in this 
space. From compressed air storage to mini pumped-hydro 
plants, engineers and technologists are exploring a range 
of energy storage options that will complement lithium-ion 
and hydrogen solutions in the next five to 10 years. We might 
even see widespread use of our own electric vehicles as 
an extension of household energy storage in the future – 
batteries on wheels!

Community-based energy will come to the fore
Many prosumers are already investing in storage to store 
otherwise curtailed self-generated or low-priced electricity 
from the grid during periods of high renewable electricity 
supply and low demand. This stored electricity can then 
be sold back into the grid during higher demand and higher 
price periods, or used on site, improving self-sufficiency. The 
virtual power plant – a community network of generation 
and storage systems – is enabling prosumers to participate in 
the electricity market and obtain additional value from their 
storage asset. 

Power engineers are also fast-tracking the next generation 
of grid-forming inverter technology which, when paired with 
software, will help manage grid disturbances and provide a 
source of frequency and voltage to keep the grid energized 
during outages. 

A further solution to truly community-wide clean energy 
distribution will be providing convenient, on-demand access 
that fits in with our changing lifestyles. For example, could our 
shopping centres and other public places offer EV charging 
stations, backed by onsite energy storage, to enable highly 
distributed, fast charging services in the future? This is the sort 
of ‘intermediate-scale’ storage we need and expect to see this 
coming decade.

The recipe for success in the short term will be offering a mix 
of new and diverse small-scale energy storage options and 
community micro-grids, complemented by a modernised, 
smarter grid to ensure reliability and round-the-clock power 
– the big and the small working together to ultimately, drive 
a more distributed approach to decarbonise our electricity 
systems.



→ The Power of Commitment

 

About  
GHD

GHD recognises and understands the world is constantly changing. We are 
committed to solving the world’s biggest challenges in the areas of water, 
energy and urbanisation. 

We are a global professional services company that leads through engineering, 
construction and architectural expertise. Our forward-looking, innovative 
approaches connect and sustain communities around the world. Delivering 
extraordinary social and economic outcomes, we are focused on building lasting 
relationships with our partners and clients.

Established in 1928, we remain wholly owned by our people. We are 10,000+ diverse 
and skilled individuals connected by over 200 offices, across five continents – Asia, 
Australia, Europe, North and South America, and the Pacific region. 

Discover more at ghd.com

© 2021 GHD

GHD is grateful to our people 
around the world who have 
shared their insights to make 
this paper possible.  
We would also like to 
express our appreciation 
to the global GHD team 
for their determination, 
effort and commitment 
to making the energy 
transition and our low-
carbon future possible.

 – Martin Axelby, Business Group Leader – Plant & Process
 – Phil Baker, Executive Advisor – Transactions, Strategy and Commercial
 – Peter Benyon, Market Leader – Energy
 – Shane Crump, E&I Engineering Manager – US Mid-Continent Region
 – Richard Fechner, Executive General Manager – GHD Advisory
 – Jason Fonti, Leader – Origination and Value Chain
 – Tej Gidda, Global Leader – Future Energy
 – Timothy Mawhood, Executive Director – GHD Advisory
 – Tony Mills, Principal Mechanical Engineer
 – Heath Nevels, Director of Carbon Capture, Utilization and Storage
 – Malcolm Rushin, Future Energy– Hydrogen Lead Australia
 – Suna Taymaz, Market Development Leader – GHD Digital

http://ghd.com/futureenergy
mailto:Martin.Axelby%40ghd.com?subject=COP26
mailto:phil.baker%40ghd.com?subject=COP26
mailto:Peter.Benyon%40ghd.com?subject=COP26
mailto:Shane.Crump%40ghd.com?subject=COP26
mailto:Richard.Fechner%40ghd.com?subject=COP26
mailto:Jason.Fonti%40ghd.com?subject=COP26
mailto:Tej.Gidda%40ghd.com?subject=COP26
mailto:Timothy.Mawhood%40ghd.com?subject=COP26
mailto:Anthony.Millls%40ghd.com?subject=COP26
mailto:Heath.Nevels%40ghd.com?subject=COP26
mailto:Malcolm.Rushin%40ghd.com?subject=COP26
mailto:Suna.Taymaz%40ghd.com?subject=COP26
https://www.linkedin.com/company/ghd
https://twitter.com/GHDspeaks
https://www.facebook.com/GHDGroup/
https://www.youtube.com/channel/UCwUGfe6zgaddIXqA7entIwQ

	Button 16: 
	Button 13: 
	Button 14: 
	Button 15: 


