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Decarbonization in Asia
Roadmapping the path forward 
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Introduction
As the world recognizes the growing impacts of climate change, there 
is a sense of urgency to accelerate the transition to net-zero energy 
and transform power, transportation and industrial systems into 
more sustainable modes of production and consumption. 

Looking forward, the decarbonization of our energy systems will 
take considerable focus, time and investment. While the adoption of 
renewable energy gathers momentum across Asia, we are still at the 
beginning of a major technology shift. This is requiring governments, 
utilities, energy companies and large energy consumers in Asia to 
pull together decarbonization roadmaps to evaluate existing and 
emerging technologies and steer decision making over five, ten and 
twenty-plus year time horizons. 

Such long-lead planning tools are essential given the scale of the 
transition ahead. In 2020, China, Japan and Korea made much-
welcomed net-zero commitments. Such public moves are beginning 
to shape the policies and plans the region needs, stressing the 
importance of decarbonization and signaling for others to follow in 
making positive strides in their own decarbonization plans.

The fuels of the future will be different from today, harnessing 
natural resources like the sun, wind and water, and working in 
conjunction with new biofuels and battery chemistry to power our 
lives. Increasingly, hydrogen – a clean-burning and energy-dense 
carrier – is being recognized as one of the critical fuels of the future. 
Given its potential in decarbonizing power generation and transport, 
heating domestic and commercial buildings, and supporting 
industrial feedstock and industrial processes, hydrogen reemerged in 
2020 as an important consideration in many decarbonization plans.

Whether publicly or privately, governments, utilities, energy 
companies and large energy consumers need to create clear and 
ambitious roadmaps and put in place the strategy and criteria to 
guide change. These key climate stakeholders need to identify 
sustainable pathways that balance the speed of adopting the right 
mix of decarbonization solutions with maintaining competitive 
advantages and economic growth.

The following pages look at the decarbonization of energy across Asia 
and the road mapping programs that will help stakeholders move 
their initiatives from the planning to execution stages. 



Start 
Here:
A Decarbonization Roadmap

Investments in decarbonization and the hydrogen 
economy will continue to grow in Asia, even as they vary 
significantly in nature and scope, and will not conform to a 
one-size-fits-all strategy. Regardless, the most important 
and productive first step that any organization can do today 
is to create a decarbonization roadmap.

Although many organizations are publicly committed to 
decarbonization, they lack the strategic roadmap that will 
guide them to that goal. According to Black & Veatch’s 2021 
Corporate Sustainability, Goal Setting and Measurement 
Report, more than 80 percent of companies surveyed 
with revenues greater than US$250 million have set 
decarbonization goals, yet 25 percent have set goals at 
such a level that they are unsure how they will meet them. 

In addition, as more and more organizations consider their 
decarbonization goals, regardless of their revenue or size, 
the quality of their initial strategic decarbonization roadmap 
will significantly impact the return on their investments, 
their relevancy in supply chains and their ability to compete 
and thrive in a decarbonized future. 

Asia, in particular, must also consider how to transition 
away from coal and begin to plan for the integration of 
emerging alternative energy carriers like hydrogen.
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5Stops on the 
Journey to a 
successful 
decarbonization 
roadmap 

Stop 1: 
Identify the Possible, Accept Uncertainty 
Getting started on a decarbonization roadmap can be 
complex. Decarbonization is a long-term undertaking 
— looking potentially up to 30 years into the future. To 
help manage this, the roadmap will need to identify low-
hanging fruit, address the art of the possible, and also 
accept uncertainty. Adaptability has to be built into the 
plan, often with pre-set breakpoints to assess progress 
and reflect on changes and developments that will 
influence the roadmap’s future evolution. This approach 
avoids analysis paralysis in the face of demanding 
decarbonization targets.

Stop 2: 
Technology at the Core 
Decarbonization programs at all levels require an 
understanding of how legacy, new and soon-to-emerge 
technologies play together. A decarbonization strategic 
roadmap that lacks a detailed technology core will be 
insufficient. 

Roadmaps must combine business goals with high 
quality, accurate market and regulatory analysis; and 
first-hand expertise in decarbonization technology 
solutions in the power generation, power transmission, 
fuel and chemicals and transportation sectors. The 
most complete analysis will come from partners 
with expertise in strategic consulting and the myriad 
technology solutions, including hydrogen and 
renewable energy generation that are available and 
relevant, and based on the principles of design-for-
efficiency, as well as the complex interfaces between 
these technologies. These ingredients working together 
will define successful decarbonization road mapping.
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Stop 3: 
Put Technology into Business  
and Regulatory Context 
Establishing which decarbonization technologies 
are best suited to delivering an organization’s 
decarbonization goals is inextricably interdependent 
on factors such as developing an understanding 
of organizational change and the global regulatory 
landscape. None of these elements in isolation will 
give rise to an effective strategic decarbonization 
roadmap. An effective strategic decarbonization 
roadmap has to be multi-dimensional and address a 
wide range of business context, performance, CAPEX 
and OPEX considerations which will influence, and be 
influenced by, technology alternatives.

Stop 4: 
Map Technology over Time 
Roadmaps need to incorporate commercially ready 
and emerging technologies available over the next 30 
years. This requires the technical competence and 
in-depth knowledge to identify technology timelines, 
cost curves, resiliency characteristics and prioritize 
technologies across multiple factors such as cost and 
returns, risk, availability and opportunity to scale.

Stop 5: 
Get the Right Data 
Accurate data gathering is required to develop the 
base case assumptions that will be reflected in the 
roadmap. Initial data gathering includes assessing 
the organization’s supply and/or demand-side energy 
production/ consumption and CO2 equivalent 
emissions, with the nature of the assessment 
depending upon whether the organization is pursuing 
scope 1, 2 or 3 decarbonization goals. This needs to be 
mapped to an assessment of the organization’s existing 
and future consumption activities and generating 
resources – including owned generation or power 
purchase agreements. The assessment also has to 
incorporate the organization’s fuel price projections 
and CAPEX and OPEX estimates. 
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There are two places where we can reduce our 
carbon consumption: we can progressively use 
more zero-carbon and lower-carbon energy 
resources, and we can also reduce how much 
energy we consume through increasingly 
efficient processes. Any decarbonization 
roadmap must factor in these two important 
levers. Such solutions can range from 
digitalization of the operations to better manage 
energy usage to upgrades of existing facilities to 
a greater focus on technologies that delivering 
longer-term operational savings and related 
reduced energy use. 

Such efficiencies considerations are particularly 
relevant to ageing or mid-life assets. For 
example, facing into the new hydrogen economy, 
ammonia facilities could be facing a renaissance 
given the chemical’s ability to act as a global 
hydrogen energy carrier. There are many 
ammonia facilities worldwide in operation for 
50-plus years and these facilities would benefit 
from higher efficiency and lower emissions 
upgrades. Read more about the considerations 
facing these asset owners here.

Efficiencies and 
Decarbonization
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Hydrogen has re-emerged as a serious contender 
as a new energy carrier to complement and work 
alongside renewable energy. Renewable energy is 
often location dependent. With this fundamental 
limitation a factor, the world will need new 
energy carriers to transfer increased levels of 
decarbonized energy to consumers, without 
impacting the quality of service to residential, 
industrial and transportation users. 

In Asia, supply and demand centers for 
hydrogen may differ with nations like Korea and 
Japan further down the pathway to enabling 
commitments around decarbonization; this 
dynamic presentsopportunities for infrastructure 
development that produces and exports 
hydrogen (or in the form of more readily 
transportable ammonia) to demand centers in 
other parts of the region similar to how the LNG 
industry has evolved.

New in 2021 
decarbonization 
planning: H2
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Why Hydrogen 
is Part of the 
Decarbonizaing 
Mix

By 2050, according to the Hydrogen Council, hydrogen 
could meet 18 percent of the world’s final energy 
demand; facilitated in part by the cost of green and 
blue hydrogen production dropping in cost by up to 
60 percent over the coming decade. This is due to the 
falling costs of renewable electricity generation, the 
economics of scale in electrolyzer manufacturing and 
the development of cheaper carbon sequestration 
infrastructure.

Short- to medium-term applications of hydrogen-
based decarbonization: 
	● Today, hydrogen produced as an off-gas is used for fertilizer 

production and electronics and glass manufacturing among 
many other industrial uses

	● In power generation, hydrogen is one of the leading options 
for storing renewable energy, and hydrogen and ammonia 
are about five years away from feasible use in conventional 
power plants to increase power system flexibility 

	● Transitioning to clean hydrogen through electrolysis or 
carbon capture for industrial use – the element’s dominant 
current application – in oil refining, production of ammonia, 
methanol and steel 

	● End-of-journey refueling stations for municipal vehicle 
fleets and medium- and heavy-duty commercial vehicles; 
extension of refueling infrastructure for domestic vehicles
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Short-term hydrogen applications Medium-term hydrogen applications

Applications of Hydrogen based decarbonization 
Black & Veatch proprietary concept
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Transitioning from Coal: 
Asia’s Big Challenge

Coal power remains the dominant form of energy 
production across much of Asia. Looking at the 
region’s electricity sector alone, Asian utilities must 
find sustainable pathways to transition away from 
coal, which has historically played an important 
role in closing the electricity gap. As of 2018, coal 
generates almost 60% of electricity across the 
region. Further, the lifespan of most coal facilities 
is approximately 30 years while the average age 
of coal plants in Asia is only 12 years old, according 
to the Asian Development Bank. Taken together, 
the transition from coal is a colossal undertaking 
and, market-to-market, will require a range of different 
clean and lower carbon solutions to bring nations down the 
decarbonization ladder.
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Asia needs to transition down the decarbonization 
ladder. There are a number of progressive steps power 
utilities can take to bridge their transition to zero carbon 
emissions both economically and operationally. These 
include transitioning from a dependence on coal to a 
combination of natural gas and renewables. Accord-
ing to BV research, two-thirds of Asia electric industry 
respondents believe natural gas will feature as a signifi-
cant component of the electric grid beyond 2035, while 
sixty-two percent also believe hydrogen generation will 
take of in Asia as a clean and affordable alternative to 
existing gas generation.

In addition, other steps include deploying blue hydrogen 
solutions before moving to green hydrogen as the cost 
of technology declines. Hydrogen’s potential to replace 
natural gas in turbine combustion, as well as its poten-
tial for long duration storage, means that getting more 
hydrogen infrastructure deployed, tested and proven in 
Asia outweighs too much deliberation of the color at this 
stage. What’s important is to put sufficient infrastruc-
ture in place to stimulate a hydrogen economy, allowing 
more feasible movement down the decarbonization 
ladder with time.

Steps down the decarbonization ladder 
Black & Veatch proprietary concept

Coal

Natural Gas

Hydrogen - Grid

Hydrogen - Coal with CCS

Hydrogen - Natural Gas with CCS

Hydrogen - Renewables

Hydrogen - Fossil with CSS & Bio

CARBON NEUTRAL POINT

0



Know what’s happening now, 
directly from Black & Veatch though 
leadership. Our eBook series  
fast-tracks industry transformation.

Read More 

At Black & Veatch, we’ve made it our mission 
to help companies and organizations identify, 
evaluate, and deploy the most advanced carbon-
reduction technologies available.

To Learn More 

To talk to a decarbonization planner, connect with us at bv.com/decarbonization.

Black & Veatch is an active industry advocate for the hydrogen economy including membership of the Hydrogen 
Council, Fuel Cell Hydrogen & Energy Association, California Hydrogen Business Council, Center for Hydrogen 
Safety, and Ammonia Energy Association.


