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The coronavirus crisis launched a natural experiment
in reducing energy use on all fronts – as compared to
our expectations in the 2019 Energy Transition Outlook,
demand dropped by 8%. Unfortunately, the resulting
reduction in carbon emissions was driven by COVID-19,
and, considering the tragic toll on many people
globally, is not sustainable. However, the memory of
clear skies and the unequivocal evidence of the effects
of climate change seen globally in the past months may
spur more people, governments, and businesses to give
more consideration to how they use energy.
Using less energy in buildings, transportation, and
industry is the least expensive, lowest-risk approach
to lower carbon emissions. Energy efficiency is one
of the four pillars of deep decarbonization, joining
electrification, reduction of the share of fossil fuels
used in all sectors, and reduction in non-combustion
emissions such as methane leaks. It facilitates
electrification and decarbonization of fuel supply
by reducing total energy use, and thus the capital
investment needed to rework and decarbonize
the energy supply and delivery infrastructure. To
transition faster, we need heavy investment, supportive
policies for energy efficiency, aggressive national and
international goals for decarbonization, and net-zero
energy buildings.

Ditlev Engel
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THE TRANSITION
CHALLENGE – FAST
BUT NOT FAST ENOUGH

Addressing climate change and accelerating the
energy transition requires a revolution in how we
generate, transmit, and use energy. For countries
and corporations to achieve net zero by 2050 as
part of their decarbonization strategies, they need
to consider a range of measures. While much of the
focus for addressing climate change has been on
renewables, energy storage, and carbon capture,
energy efficiency is equally important. It is the
unsung hero of the energy transition – using less
energy is simply the easiest and often the cheapest
way to reduce carbon emissions.
The COVID-19 pandemic and its related lockdowns
and economic effects has caused a significant
decrease in demand for electricity, with a load
shift from the commercial sector to the residential
sector. As economies reopen, it is expected that this
shift will partially remain, as many companies are
delaying opening their offices and consumers are
reluctant to venture back to shopping centres and
restaurants, particularly in areas where the virus has
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not been contained. Because of the large potential
for energy savings and better access to capital, the
focus on energy efficiency has been largely on the
commercial and industrial sector. But the resulting
shift to residential energy use is providing an
opportunity to improve energy efficiency in homes,
moving beyond lighting measures to grid-enabled
technologies and core building operations.
Numerous studies of the "economic potential"
for energy efficiency find that households and
businesses could reduce their energy consumption
by an average of 20% to 30% by implementing
proven energy efficiency measures that pay back
their investment in less than five years. Many
measures are available that pay back in three
years or less. Despite these favourable economics,
the pace of improvement in energy efficiency, as
measured by primary energy demand per unit of
GDP, has declined significantly over the past
10 years. Over the same period, however, the
energy efficiency of everyday items such as

THE TRANSITION CHALLENGE

lighting, passenger cars, and cooling systems has
increased rapidly. Additionally, many multinational
corporations have made a public commitment to
reducing their energy use and carbon footprint with
a combination of renewable energy and increased
efficiency in their operations.
Why are we seeing these contradictory trends, and
what can be done to accelerate the adoption of
energy-efficient equipment, systems, and operating
practices? The atomized nature of decisions that
impact energy consumption is part of the puzzle.
Decisions by a relatively small number of
organizations shape long-term energy consumption
trends. For example, manufacturers and government
agencies impact energy use through product
standards, building codes, and competition on
product performance, including energy efficiency.
These effects play out over decades as stocks of
capital equipment turn over and buildings are
remodelled or demolished and replaced. In the
shorter term, building occupants, industrial facilities,
and vehicle owners make billions of purchase and

operating decisions every day that affect energy use
and associated emissions.
To accelerate the energy transition, how – and how
much – energy is used needs to change. History
shows that the current mix of market forces and
regulatory guidance will not lead to that kind of
change. To address a challenge as large as the
energy transition, multiple solutions are needed.
But what are these solutions? What are the required
policies and regulations to accelerate the transition?
Which technologies will push us ahead? Which
business models will help us succeed? And how can
we ensure that, as we electrify heating, ventilation,
cooling, cooking, transportation and energyintensive processes, the power grid can manage the
load and ensure a reliable supply of green energy?
This report explores these questions, provides
insights and strategies from those who are
accelerating the energy transition, and proposes
solutions.
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NO SILVER BULLET –
OUR 10 MEASURES
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OUR 10 MEASURES

There are a number of strategies that can help us to transition faster. First outlined in our 2019 Energy Transition
Outlook, the following 10 measures can help us to lower emissions and slow down global warming. Several of
these measures will change energy use and efficiency in the coming years.

1

Grow solar power by more than 10 times to 5 TW and wind by 5 times to 3 TW of
installed capacity by 2030, which would meet 50% of the global electricity use per year.

2

Instigate a 50-fold increase in production of batteries for the 50 million electric vehicles needed
per year by 2030, alongside investments in new technology to store excess electricity and
solutions that allow our electricity grids to cope with the growing influx of solar and wind power.

3

Create new infrastructure for charging electric vehicles on a large scale.

4

Invest more than USD 1.5trn annually for the expansion and reinforcement of power grids by 2030,
including ultra-high-voltage transmission networks and extensive demand-response solutions to
balance variable wind and solar power.

5

Increase global energy efficiency improvements by 3.5% per year within the next decade.

6

Use green hydrogen to heat buildings and industry, fuel transport and
make use of excess renewable energy in the power grid.

7

For the heavy industry sector: increased electrification of manufacturing processes, including
electrical heating. Onsite renewable sources combined with storage solutions.

8

Heat-pump technologies and improved insulation for buildings.

9

Massive rail expansion both for city commuting and long-distance passenger and cargo
transport.

10

Rapid and wide deployment of carbon capture, utilization, and storage installations.
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DRIVERS AND BARRIERS OF THE TRANSITION
Relevant from an energy use and efficiency perspective

DRIVERS
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1.

ENERGY CONSUMER BENEFITS
Using less energy yields a wide range of benefits to building owner and occupants, such as energy cost
reductions. Post-project evaluations undertaken by DNV GL show that energy consumption can be reduced in
most buildings by 20% - 30% through well-tested capital and operational improvements. "Deep retrofit" studies 		
and pilots have demonstrated the potential for reducing energy consumption by 50% with acceptable returns to
investment and no degradation in the utility of the facility. In classical economic terms, energy cost savings net of
the costs to implement efficiency measures translate directly to consumer income.

2.

BUSINESS COMPETITION
Product manufacturers generally operate in highly competitive global markets, competing on a wide range of 		
product attributes, including performance, style, ease of installation and maintenance, total cost of ownership, 		
energy consumption and recycling. An early example was LED lighting which embodied advantages over
incumbent technologies on all those dimensions. This meant that large numbers of customers were willing to 		
accept high prices for LEDs in the early phases of widespread distribution. These increased sales led to
investments in reducing production and distribution costs, resulting in a cost learning curve of roughly 15%.

3.

POLICY, REGULATORY FRAMEWORKS AND PUBLIC SECTOR PROGRAMMES
Energy efficiency plays a large role in cutting greenhouse gas emissions. In fact, it is estimated that improving
energy efficiency could reduce CO2 emissions by 40% by 2040. While international agreements clarify carbon 		
reduction goals and commitments, there are few real sanctions for non-compliance nationally. But some nations 		
have acted, for example in the UK, where Climate Change Agreements require industry to reduce emissions in 		
5-year cycles and in the Netherlands, where industry will face stricter CO2 reduction targets from 2021.

4.

ELECTRICITY GRID MANAGEMENT
DNV GL's Energy Transition Outlook forecasts that the global level of capital spending on the electric grid will
increase from USD 750 billion in 2020 to USD 1,700 billion by 2050. In North America, electricity regulators and
distribution utilities have begun to develop and implement so-called “non-wires solutions” to relieve growth 		
pressure on distribution systems through highly targeted demand-side interventions. By targeting energyefficiency incentives to customers in constrained areas of the grid, it is possible to defer or even cancel planned 		
investments in equipment such as substations, underground cabling, and transformers. When combined with
other demand-side strategies such as distributed energy resources and demand response programmes, the
effects can be even greater.

5.

BUILDING AND MAINTAINING CORPORATE REPUTATION
Corporations commit to sustainability goals for a variety of reasons: as a part of their corporate culture; to
address expectations of stakeholders; or simply to get ahead of the regulatory curve. Google, for example, has 		
combined its own computing abilities, energy efficiency measures, and renewable energy to operate the most 		
energy-efficient data centres in the world. While the aggregate impact of corporate sustainability goals is
difficult to quantify, corporations are also applying their sustainability goals and actions to their suppliers,
causing a ripple effect in energy use that goes well beyond one company.
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BARRIERS
1.

KNOWLEDGE, CAPACITY, AND MOTIVATION
Businesses require a clear strategy, long-term roadmap, and technical guidance to meet their sustainability
goals. The ideal situation is to have dedicated personnel who focus on energy use and efficiency. DNV GL’s 2018
commercial pulse survey of commercial and industrial facilities in the United States found that roughly half had
adopted some energy management best practices including assignment of staff, tracking of consumption,
preventive maintenance of key systems, and completion of energy-oriented capital improvements. In more
developed economies, support abounds, but in less developed markets, this skill set is insufficiently developed
across governments, companies, and the consulting community.

2.

ACCESS TO CAPITAL
Energy efficiency improvements often require substantial capital outlays, and the inability to access funding can
curtail or stop improvements in energy use. Most companies do not have the cash reserves on hand to make
sizeable investments in energy efficiency, and, if they do, there are often competing priorities on how to spend
this money. When it comes to financing, banks may not understand the reasoning behind paying more for
equipment that costs more but uses less energy. Even when funding is available, the challenges in measuring
and monetizing the benefits of energy efficiency improvements (see point 4) are an obstacle to financiers.

3.

TECHNOLOGY ACCESS
Energy efficient technologies are well established, proven, and readily available in many markets. However,
high-efficiency equipment and appliances tend to be more costly and are scarce in developing countries. When
combined with difficult-to-get-capital for investments, accessing energy efficient technologies, even if they are
available, becomes challenging. If the supply chain for energy efficient equipment is not well developed the
barriers to acquisition can be insurmountable. This also applies at a residential level, where efficiency and
building improvements would be welcome, but many households do not have access to the capital to make
these investments.

4.

DIFFICULTY MONETIZING GRID BENEFITS ASSOCIATED WITH ENERGY EFFICIENCY
While potential markets and revenue streams exist, monetizing the benefits of energy efficiency and the creation
of markets and revenue streams for the resulting energy savings and carbon emissions reductions has not yet
been realized. In particular, the lack of time-dependent rates and the necessary metering infrastructure required
to measure and monetize energy savings has not been established in many places. Participation in capacity
markets and CO2 offset allowance markets like the Regional Greenhouse Gas Initiative (RGGI) formed by several
states in the Northeast of the U.S. can create payments for reducing the need to build out electricity or gas
distribution grids.

5.

CHANGING LONG ESTABLISHED MANUFACTURING PROCESSES AND EQUIPMENT
For many large organizations, especially in the manufacturing sector, changing long-established processes to
become more energy efficient is a complex challenge. Product quality is paramount, and altering the way things
are manufactured poses risks. The scale and range of plant processes is so substantial that companies often
struggle to understand where and how to act. Financing large scale equipment changes can be expensive and
the pressure to recoup investment costs makes getting internal buy-in difficult. The length of asset life is also an
issue, as some large-scale equipment lasts 30+ years, making companies reluctant to make the switch while their
current equipment remains usable.
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WHAT'S NEEDED TO
TRANSITION FASTER?
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POLICY
OUR
AND
TENPROGRAMMES
MEASURES

SOLUTIONS, STRATEGIES
AND POLICIES
The combination of Energy efficiency, increased renewable energy generation, and stronger,
more flexible power grids must all go hand in hand when accelerating the energy transition.
Each will require investments, innovations, and new policy and regulatory frameworks to create
an environment that drives change in energy use and generation.

INCENTIVIZING ENERGY EFFICIENCY
THROUGH POLICY AND PROGRAMMES
MORE STRINGENT BUILDING CODES AND
PRODUCT STANDARDS
DNV GL's Energy Transition Outlook model predicts
that annual energy use in buildings will continue to
increase, especially in developed regions, driven by
a near doubling of electricity use for heating and
cooling in residential and commercial buildings.
As permanent fixtures, buildings of all types offer a
significant potential to reduce carbon emissions. It
is estimated that about half of commercial building
stock and a third of housing inventory built before
2019 will still be in use in 2050, and the amount of
energy buildings use tends to be locked in for years,
if not decades. More stringent building codes, for
both new construction and renovations, coupled with
higher standards for equipment, are accelerating the
energy transition. Building energy-use disclosure,
rating, and labelling requirements are also driving
energy efficiency in commercial buildings and is
a first step for building owners and managers to
identify and implement energy efficiency upgrades.
Low- and zero-carbon construction mandates and
guidelines are also becoming more common across
the world. For example, in the European Union the
Energy Performance of Building regulations came
into force in 2019 and require that newly built homes
should aim to be zero energy buildings (NZEB) by
the end of 2020. In the U.S, the large geographic size
and the devolved powers to individual states makes
an overarching policy difficult to achieve, although
some individual states have put in place favourable
regulation, such as California, which requires that all
new residential construction be zero energy by 2020
and commercial buildings comply by 2030.

POLICY AND INCENTIVIZATION
Policy and regulations can be an effective way to
shape markets and encourage the adoption of
technologies and behaviours that will change how
energy is used. Among the most effective policy
instruments are:
− Building codes and equipment standards, with 		
enforcement via building inspection and 			
product testing regimes.
− Efficiency labelling and consumption disclosure
programmes for buildings and equipment to 		
guide consumer purchases.
− Energy sales taxes or carbon taxes, which convey 		
the value of the environmental damage 			
associated with greenhouse gas and other 		
emissions associated with energy consumption.
− Financial incentives, including tax benefits and
reduced-interest financing, for the purchase and
installation of efficient facilities and equipment.
− Informational and educational programmes
designed to encourage efficient use of capital 		
assets.
A one-size-fits all approach is not effective, however,
and policymakers must tailor regulations and policies
to the needs of their regions.
North America
When it comes to energy use and efficiency in North
America, policies at the federal level are largely
focused on appliance standards, like ENERGY STAR
in the U.S. and Canada; building codes, primarily
where local codes are not sufficiently stringent;
and support for energy efficiency programmes.
However, in the U.S., states drive much of the
policy and regulation when it comes to energy use
and efficiency, especially considering the current
administration’s opinion regarding climate change.
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While not likely to happen in the very near term,
the creation of more uniform and stringent energy
efficiency, building energy disclosure, and building
code mandates have the potential to create large
CO2 reductions.
Europe
The European Union has long been committed to
decarbonization, and energy efficiency is seen as
one of the primary tools to achieve this. In 2012,
it published the Energy Efficiency Directive which
set forth a series of policies, regulations, and
standards for all its member states. The Directive
was amended in 2018 and set a higher target for
energy efficiency, aiming to reduce energy use
across the member states by 32.5% by 2030. Energy
efficiency in buildings is a focus of the Directive,
including mandates to upgrade 3% of governmentowned buildings annually and mandatory energy
efficiency certificates that accompany building sales
and rentals. Large companies are also required to
undertake energy efficiency audits at least every four
years. What these audits entail varies by country,
but essentially companies must measure how much
energy a building uses. The European Green Deal,
passed in December 2019, has set aggressive
greenhouse gas emissions targets, as it seeks to
achieve net-zero emissions by 2050.
Middle East and Africa
Africa has a tremendous opportunity to develop
its vast renewable energy resources and ensure its
resilient, prosperous, and sustainable development.
However, according to the IEA’s Africa Energy
Outlook 2019 “a critical task for policymakers is to
address the persistent lack of access to electricity
and clean cooking, and the unreliability of
electricity supply, which have acted as brakes on the
continent’s development. Today some 600 million
people do not have access to electricity and around
900 million people lack access to clean cooking.
Nonetheless, the momentum behind today’s policy
and investment plans is not yet enough to meet the
energy needs of Africa’s population in full." Despite
this there are similar drives for energy efficiency, as
in Europe. In Morocco a similar version of the EU
Energy Efficiency Directive has been implemented
with five-year audits and annual reporting of
energy consumption. Longer-term programmes
such as these will be increasingly important to give
companies the confidence they need to invest in
new technologies and efficiency improvements. In
the Middle East commitment to increase energy
efficiency through various strategies and National
Energy Efficiency Action Plans (NEEAPs) have been
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growing. As of 2017, fifteen out of twenty Arab
states have developed a national energy efficiency
plan that articulates both short-term and long-term
strategies to set state level policy goals for reducing
energy consumption as well as to establish and
implement effective energy efficiency initiatives and
programmes.
Asia Pacific
As living standards and access to electricity
throughout the region improve, the region’s energy
intensity is approaching global average. Unlike
Europe or North America, the region does not have
a cohesive approach to energy efficiency, primarily
because it is made up of many more countries with
different priorities, incomes, and societies. There are
several common strands in policy, though, including
building codes, heating and cooling, and industrial
energy use.
China, while dominating demand growth with India
and the U.S., has implemented policies to shift
homes and businesses from coal to gas boilers,
although this was motivated by air quality rather than
a desire to use less energy. China and India are also
making heavy industrial production more efficient.
India has implemented national building codes,
starting with commercial buildings in 2016, and
expanding to residential buildings in 2019. The
government estimates that the code has the
potential to save 125 TWh of electricity per year by
2030. Australia’s very successful National Australian
Built Environment Rating System (NABERS) scheme
was significantly expanded in 2019, with the aim to
reduce the environmental impact of commercial
buildings to zero.
GOING LOCAL
Unlike larger government entities, municipalities
can make decisions about energy use within their
borders that go further than national or state
mandates. Cities are driven to use less energy for
several reasons: to create economic opportunity,
build a resilient community as a response to the
effects of climate change, or simply to promote
sustainable actions and policies in their city. Cities
have many mechanisms to reduce energy use,
including energy use disclosures, mandated building
energy use audits, leading by example in their own
buildings, zoning for renewable energy generation,
stretch building codes, and programmes to
promote electric vehicles, like subsidizing charging
infrastructure, offering access to high-occupancy
vehicle lanes, and providing parking discounts.

STRATEGIES

SPOTLIGHT INTERVIEW
NAME: Melissa Leymon
ORGANIZATION: Public Service Company of New Mexico (PNM)
POSITION: Manager Marketing Programs

ABOUT THE COMPANY
With more than 530,000 customers, PNM is the largest
electricity provider in New Mexico, US. Our current energy
mix is 27% coal, 35% nuclear, 14% natural gas, and 24% from
solar, wind, and geothermal combined, but we have set the
ambitious goal of reaching 100% emissions-free energy by
2040.

Today’s technologies cannot get us to our target, particularly
the last 15% to 20% of carbon-emitting resources. We have
called for information to identify relevant new and earlystage technologies and are partnering with Sandia National
Laboratory on research and development (R&D) to help
bridge the gap to 100% emissions-free. Together, we will
progress projects on energy resiliency and clean energy
technologies. An early one will research new technology that
enhances power-system performance, reduces cost, and
ensures grid resilience and sustainability. Projects with Sandia
will aim to bridge gaps, address technical barriers, and enable
large-scale deployment of power-system technologies.
Behind-the-meter technologies for customers to understand
how and when they use energy are critical. They can then
partner with energy service providers to manage and reduce
energy use more effectively. New technologies are key
because energy efficiency must still be cost-effective when
planning for resources to meet system reliability requirements.
Legislation is also a key driver of the energy transition. The
State of New Mexico requires public utilities like PNM to
achieve 5% savings off 2020 retail sales by 2025, and will
set higher targets through to 2030. The law authorizes up
to a 66% increase in utility spending on energy-efficiency
programs.
We support public policies encouraging innovation towards
the cleaner energy future that we can build with the right
policies in place. Energy efficiency is critical to the transition.
Since 2007, PNM’s energy-efficiency programs have reduced
electricity use enough to conserve 1,465,819,802 gallons
of water and prevented 3,087,648 metric tons of carbon
emissions. To ensure that the transition reaches its full
potential, policymakers should increase R&D funding and
support for the range of technologies needed to achieve
clean energy goals, including energy efficiency.
We are now updating our Integrated Resource Plan (IRP)
incorporating a 20-year energy-efficiency plan. We constantly
look at our program portfolio to review effectiveness and
opportunity. We are always researching new programs to

ensure we have the right blend for residential and commercial
customers to meet goals established by the state. Investment
in technologies to help customers manage energy use is a
key component of accelerating the energy transition, as is
investing in cost-effective storage solutions. Many long-term
plans incorporate storage resources to balance the energy
curve throughout the day.
Partnerships are vital to accelerating the transition. Often,
the most successful projects for our commercial customers
involve matching their operational expertise with our industry
know-how to develop a customized solution for optimizing
management of their energy consumption.
In 2019 we created PNM Solar Direct™ to help cities and
businesses achieve their sustainability targets. This trailblazing
partnership with New Mexico cities and counties, Western
New Mexico University, and retailer Walmart, includes the
building of a 50 MW solar field on Jicarilla Apache Nation
land that serves the PNM large customers voluntarily
subscribed to the program and is completely funded by the
nine participants.
When the COVID-19 crisis began, we reviewed our entire
energy efficiency portfolio to assess which programs could
continue unchanged and which would need revising during
this unprecedented time. Some changes – like offering
contactless collections for our refrigerator recycling
program – were relatively simple to implement. Others took
more scoping, but we were the first utility in the American
Southwest to offer virtual home-energy assessments. While
it is too early to assess long-term impacts on our program
portfolio, customers will face prolonged financial impacts.
So, the programs’ importance will endure. COVID-19 has
meant finding new ways to make quick changes to continue
providing critical electricity services when other businesses
were shut down. To protect our teams and create safe working
environments in the crisis, we have implemented and adapted
previously developed pandemic plans. Office employees
transitioned almost overnight to an at-home workforce
implementing virtual, contactless customer-support, including
energy-efficiency programs.
During this time, we have remained focused on our long-term
strategic goals around the clean energy transition, gaining
regulatory approvals for abandoning and replacing one of
our largest coal plants and now moving forward on our IRP.
Retaining long-term focus on our goal and taking a nimble
and adaptable approach to integrate new solutions, will be
key to achieving a clean energy future.
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INNOVATIVE FINANCING
Energy efficiency improvements are beneficial to
businesses and homeowners, but financing them is
often a barrier, especially for smaller organizations
or low-income residents. Add to this a lack of clarity
about the value of energy efficiency in financial
institutions, and it becomes difficult to get funding,
even for large corporations. Fortunately, many
large investment companies are changing their
portfolios to focus partially, or even entirely, on
sustainable investing. While this is a significant trend,
investments at a smaller scale are also required.
PACE Programmes: In the U.S. the property-tax
assessed clean energy (PACE) programme helps
property owners finance energy efficiency measures
through property tax repayments. PACE uncouples
the burden of energy efficiency improvements from
the property owner by tying the debt to the property
itself.
Green banks: The sole focus of green banks is to
finance investments in projects that will reduce
energy use and address climate change. They are
commonly public, quasi-public, or non-profit entities
established by governments at the national, state,
or city level. Because their mission is focused on
accelerating the energy transition rather than profit,
they offer more innovative techniques to provide
financing to customers who would otherwise have
difficulty securing financing, like aggregation and
warehousing of small, geographically dispersed
projects.
Energy Savings Performance Contracting (ESPC):
By partnering with an energy service company
(ESCO), a building owner can use ESPCs to fund
building upgrades without having to pay for them
directly out of their own pockets. Essentially, the
ESCO implements the energy-savings upgrades and
recoups its costs through the energy savings and
reduced utility costs. For example, Dubai, which has
a goal of reducing energy demand by 30% by 2030,
regards ESCOs as an effective means to achieve
this goal as well as support its social and economic
objectives.
Results-based financing: When financial institutions
fund energy efficiency technology deployment
by providing the capital that is phased in and
dependent on CO2 reduction performance, it
maximizes the incentive for end users to achieve
higher CO2 reduction. For example, the first phase
payment could be based on the choice of the
equipment (higher amounts funded for choosing a
higher efficiency specification), a second payment

on purchase and installation of the equipment, and
a final phased payment dependent on the CO2
reduction achieved versus a baseline.
Green bonds and financing: Green bonds offer
companies the financing to undertake high capital,
portfolio-wide projects and financiers and investors
the opportunity to promote sustainability and climate
change mitigation. Green bonds are generally very
large – about USD 5 million or greater. The market
for green bonds is large and rapidly growing; banks
issued USD 257.5 billion globally in 2019, and it is
estimated that USD 350 billion will be issued in 2020.
Stimulus spending: The global economic downturn
spurred by the COVID-19 pandemic is forcing
governments to seek ways to recharge their
economic engines, and, given the drop in carbon
emissions due to the lockdowns, many see this as
a way to move away from “business as usual” to
embed lower carbon emissions into their economies.
Prior to the pandemic, prominent investment firms
such as BlackRock made strong commitments to
investing in initiatives that would address climate
change, and this commitment has remained during
the pandemic. In the public sector, while the
opportunity — and potential funding — is apparent,
the will to tie stimulus spending to environmental
initiatives, including improving energy efficiency
in all sectors and promoting electrification, has yet
to materialize globally. To date, only the European
Union has shown a commitment to such a plan,
reserving a quarter of its €750 billion COVID-19
stimulus spending package to address climate
change.
While private green financing, as referenced above,
is useful and can help spur investments both large
and small, government-backed spending is also
essential. Governmental entities have access to
large sums of money and can use their mandated
powers to direct this money to programmes that
will benefit the environment, create green jobs, and
benefit society. In the U.S., the American Council for
an Energy-Efficient Economy (ACEEE) estimated in a
recently published whitepaper that proposed energy
efficiency investments made through established
federal and state programmes, as well as tax
incentives, could add 1.3 million job-years over the
lifetime of the investments, reduce carbon emissions
by 910 tonnes, and create USD120 billion in energy
bill savings. These include home energy upgrades,
tax incentives and credits for building improvements,
transportation carbon reduction programmes,
energy audits for large industrial plants, and loans to
small- and medium-sized manufacturers.
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TECHNOLOGICAL ADVANCES
There are many established strategies and
technologies that are an important part of the
decarbonization toolkit, but there are new
technologies and approaches that can help to
achieve decarbonization goals. As the price of
renewable energy decreases, electrification is
becoming a viable option for many processes
and operations. At the same time, the cost of the
technologies that enable electrification is becoming
more affordable, enabling more energy savings.
However, as more things are electrified, including
transportation and heating, ventilation and air
conditioning (HVAC), the grid will require significant
upgrades to manage a larger load and more
renewable generation.
BUILDINGS
The components of a typical building have remained
the same for a very long time: a system for heating
and ventilation, water heating, and electricity. This
provides many opportunities for energy efficiency
improvements, and some, like LEDs, have infiltrated
the market to such a degree that they are the default
choice in most markets.
Low- and zero-carbon construction and retrofits:
The most effective way to significantly reduce, if
not eliminate, carbon emissions from buildings is
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with very low building energy demand achieved
by a combination of energy efficiency, optimized
construction and renewable energy. Low- and zerocarbon building standards have been established
around the world, led by organizations such as
the World Business Council for Sustainable
Development, the World Green Building Council,
professional societies, and governments at the
federal, state, and local levels.
Decarbonizing heating and cooling: The need
to make indoor spaces comfortable drives about
65% of building energy use. Increasing efficiency
and electrifying heating can significantly reduce
GHG emissions, but technologies like geothermal
and hydrogen provide the opportunity to
completely decarbonize this sector. Both have seen
improvements that will allow them to be used in
regions and applications where previously they had
not been effective or safe.
Heat pumps have been use for years, typically in
regions that do not see a significant number of
sub-freezing days. However, the newest generation
of geothermal heat pumps can be used in colder
climates and provide more efficient heating and
cooling than air-source heat pumps. The drawback is
their expense, but new innovations have made this
technology more accessible.

TECHNOLOGICAL ADVANCES

District heating has been in use since the Roman
Empire. Early large-scale iterations were carbon
intensive and often inefficient, but the technology
has been refined over the years. More recently,
geothermal heat pumps are being used in district
heating for more efficient heating and cooling for
groups of residential or commercial buildings and
significantly lowering carbon emissions. Geothermal
heat pumps are costly to install but using them at
a district scale can defray costs and allow people
who otherwise would not be able to access this
technology the ability to use it, such as in low-income
housing developments.
At the single-building residential scale, companies
like Dandelion Geothermal are creating innovative
ways to make installing geothermal heating and
cooling more efficient and affordable. The company
was conceived at X, Alphabet’s innovation lab, but
is now operating independently in the Northeastern
U.S. The heating technology itself is not new; the
innovation is primarily found in its remote monitoring
system, which will identify problems and fix them
without the homeowner being aware.
Hydrogen is another option to decarbonize space
heating, as it has zero emissions when it is used.
But to make it truly low-carbon, its production must

also be low-carbon by using surplus power from
renewables. There are obstacles to widespread
use of hydrogen for heating, including the lack of
infrastructure for delivery to buildings and concerns
about safety.
Smart plugs: The number of internet-enabled
devices, appliances, and equipment is exploding,
but it’s not always practical or affordable for many
other things. Smart plugs, on the other hand, are
relatively inexpensive and can provide significant
savings with little or no effort. They can be controlled
with smart home systems or an app, and, after
monitoring the energy use of whatever is plugged
in to it, use artificial intelligence to create energy
savings.
Full realization of the potential energy savings in
most buildings requires changes that are more
complicated than upgrading the efficiency of
separate components. Optimizing the performance
of heating, cooling, refrigeration, hot water, and
industrial process systems require diagnostic
engineering to understand baseline performance
and identify the most cost-effective efficiency
measures, followed by design, installation,
commissioning, and on-going maintenance of those
systems.
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MANUFACTURING
Manufacturing is one of the three largest users
of energy. According to our 2020 edition of the
Energy Transition Outlook, following the COVID-19
impact, manufacturing’s total energy demand will
remain below last year’s levels for over a decade,
rebounding slightly above 2019 by the mid-2030s
then declining steadily to 2050. This decline in
manufacturing energy demand from the mid-2030s
is due to several factors, including reduced energy
demand for products as economies move towards
the services sector; changes in energy supply, such
as electrification; and more efficient manufacturing
processes. Together these will result in the
manufacturing emissions intensity, the amount of
CO2 produced for the energy consumed, dropping
to 42% of 2019 levels by mid-century.
Our 2020 Outlook foresees the following trends in
manufacturing to improve efficiency and reduce
carbon emissions over the next three decades:
Alternative energy sources: Electrification; coal-togas switching; and greater use of hydrogen, rising
during the 2040s to meet 8% of manufacturing
energy demand.
Co-location: Benefiting from efficiencies like using
waste from one process as input for another.
Process changes: Digitalization presents
opportunities to further improve processes, run
smarter operations, and gather more intelligent
feedback on product use.
Raw materials sourcing: Improving the efficiency
of raw materials production, recycling, or using
alternative raw materials to reduce carbon emissions
of the entire manufacturing process.
Additive manufacturing (3D printing): Reducing
waste, using greener materials, and reducing
logistics transportation.
Sector-specific innovation: Achieving significant
energy and CO2 reductions through innovation.
As described earlier in the report, changing
long-established manufacturing processes and
purchasing new energy efficient equipment before
old equipment has reached its end of life can be
challenging. However, decarbonization and net-zero
ambitions set by companies over the past couple
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of years is changing this and is a driver of corporate
and manufacturing action on many energy-related
topics. Given that measures today will have a
disproportionately higher impact than those in five
to ten years’ time, companies with the foresight
and resources to act now will benefit from higher
valuations and growth.
DEMAND FLEXIBILITY AND LOAD MANAGEMENT
As opposed to simply using less energy, demand
flexibility and load management aims to use greener
energy through the smart grid, price signals, and
automated communication and control technologies.
Demand flexibility shifts the load to times when
electricity is cheapest, usually when renewable
generation has displaced more expensive and
carbon intensive generation. Load management, or
demand response, has a slightly different approach
by shifting loads during peak demand periods,
reducing the strain on the grid and lowering energy
use when it is expensive. This method of managing
the load has been used by utilities for a long time
but is becoming more crucial as global warming is
causing more and more peak demand events.
NON-WIRES ALTERNATIVES
Utilities and grid operators are facing the challenge
of providing reliable electricity service while
managing aging grid infrastructure and adapting
to the increased penetration of renewables and
distributed energy resources (DERs), a shift towards
electric vehicles, and a greater push towards
electrification and decarbonization overall. Nonwires alternatives are a way to defer or remove
the need to upgrade or replace transmission and
distribution grid infrastructure by focusing on
specific resource interventions at a very localized
level. Demand side management, such as energy
efficiency and demand response, plays a prominent
role in this strategy as well as the application of
DERs, energy storage, microgrids, and integrated
system planning. It considers how to effectively
utilize existing grid infrastructure along with nonwires alternatives to more cost-effectively address
the same need the originally proposed transmission
and distribution upgrades intended to relieve. This
approach to rethinking how the grid is designed at a
local level is currently gaining ground in the U.S., but
has the potential to be applied globally, especially in
developing countries that don’t have access to the
massive amount of capital required for major grid
infrastructure projects.

TECHNOLOGICAL ADVANCES

HIGHLIGHTING NON-ENERGY BENEFITS
Energy efficient equipment and technologies have
benefits that go beyond simply using less energy,
and the presence of these non-energy benefits can
be more valuable than energy and cost savings in
some cases. Improved occupant comfort, enhanced
air quality, lower operations and maintenance
costs, and increased productivity are near-term
advantages that are evident far sooner than typical
payback periods. LEDs and variable refrigerant flow
HVAC systems, with their ability to be deployed
in more complex ways than older technologies,
are helping to redefine how energy efficiency is
measured, from a simple savings calculation to one
with multiple variables and benefits. Most energy
efficiency measures deliver a range of consumer
benefits beyond energy cost savings. For business
customers, these benefits include accident risks due
to poor lighting, improved productivity in office and
industrial operations, and reduced maintenance
costs. A recent study by DNV GL found that these
non-energy benefits added 10% to the financial
savings associated with a typical package of energy
efficiency measures in a commercial building.
Non-energy benefits such as greatly increased
replacement cycles, reduced maintenance, and
flexible controllability of light level and colour
have driven the rapid uptake of LED lighting in
the commercial sector, helping manufacturers to
achieve the high sales volumes needed to reduce
costs. For residential customers, health, safety,
and maintenance benefits of weatherization and
heating system replacement have been estimated
at over USD150 per year. In industry, adoption of

many electrification measures, such as conversion
of process heating equipment, has been driven
by improved quality control, waste reduction, and
increased ability to deliver high-value products as
much as by energy savings.
NEW APPROACHES TO SELLING ENERGY
EFFICIENCY
While many kinds of energy efficient equipment
are available, customers of all types – residential,
commercial, and industrial – are not always aware
of or can easily purchase it. New business models
and marketplaces can help bring these products to
customers.
− Online marketplaces for energy efficient products
exist, but they tend to be tied to a region or 		
a utility. An example is the Sustainable Energy
Marketplace run by the International Renewable
Energy Agency. It connects project owners to 		
financiers, governments, service, and technology
providers to make investments in energy 		
efficiency and renewable energy possible. 		
The marketplace is targeted to Africa, Latin 		
America, Asia, South-East Europe and the Small
Island Developing States (SIDS).
− Internet-enabled technologies, like LEDs, offer
opportunities that go beyond saving energy.
The internet of things linked by devices like
Alexa to services such as security can create
greater incentives for energy efficiency as well as 		
avenues for revenue for energy providers as load 		
erodes.
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SPOTLIGHT INTERVIEW
NAME: Geert Devooght
ORGANIZATION: Bekaert
POSITION: Global Category Manager Utilities

ABOUT THE COMPANY
Bekaert is a global company focused primarily on steel wire
transformation and coatings. Headquartered in Belgium,
it employs 28,000 people across 45 countries, generated
combined sales of EUR 5.1 billion in 2019, and aims to
source more than half its total energy from renewables by
mid-decade.

In the last decade, we have made significant strides in
energy efficiency and raising the share of renewables in our
electricity mix. In 2019, we further raised this share by 5% to
reach 42%, on track for our target of 55% in 2025.
We’re bridging the remaining gap by seeking increased
access to renewable energy sources and through power
purchase agreements (PPAs). Our ambition is that PPAs
will cover 100% of our energy in Europe and the U.S. in
2025. In 2019, we signed our first virtual PPA (VPPA) in the
U.S., to source electricity from ENGIE North America’s King
Plains Wind project. We are in the process of searching for
a second VPPA, which would cover our U.S. footprint up to
100%. We aim to deploy the same strategy in Europe as PPA
methodology develops. Physical wind and solar PPAs already
provide some energy for Bekaert plants in Belgium. We are
also looking forward to closing a physical PPA in India to
cover a major part of our local energy footprint.
We also need to consider what to do in other markets, China,
accounts for a substantial part of our energy footprint; we
have a steel wire plant in Indonesia; and our Russia operation
makes steel cord products for the tyre industry and steel
fibres for construction markets.
On-site solar PV PPAs are possible in China but would
be limited to on-site generation of only 5% of our annual
electricity consumption. We are watching the evolution of the
Chinese market to follow up the liberalizations which would
allow Chinese or international organizations to develop
off-site renewables for companies to access through PPAs.
This also applies elsewhere; including the Czech Republic,
Slovakia, Romania, Turkey and Russia, where PPAs are not
common ground yet.
We also face complex energy-efficiency challenges. Our key
product groups vary significantly in energy intensity during
production. Every plant has its own technological footprint,
with installed equipment of different types and generations,
while the product mix in the respective plant significantly
impacts the level of electricity and gas consumption.
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The uptime and overall equipment effectiveness (OEE) for
each individual product/equipment combination is also a
major contributor to final energy consumption.
What may boost energy efficiency at one plant, may not
be so effective elsewhere. This forces strategic decisions
about which business areas to tackle when considering key
parameters – uptime, energy tariffs, and the potential energy
reduction from an investment.
You can slash energy consumption by investing in more
efficient equipment components. When multiple plants
make similar products, such as in our rubber reinforcement
business, an energy-efficiency measure can be rolled out over
a sizeable scope of equipment. These projects are evaluated
based on their payback driven by the savings potential.
As Europe heads down the hydrogen highway, we’re already
operating hydrogen furnaces for specific applications. Today,
this involves bulk storage of hydrogen, batch production
processes in our plants, and single furnaces that are in
contained environments. However, we still use quite a lot
of natural gas. Replacing gas combustion with hydrogen
combustion is a pathway that has to be explored, but it
also raises questions; would the new technologies be
retrofittable? Would they fit in the present process lay-out?
How do you secure the continuous supply of hydrogen
towards multiple parallel installed consumers? How can you
guarantee product quality? Many of these answers are still
unclear and will need consideration and major investment.
Bekaert serves the hydrogen technology shift from a product
development side (fibre technologies for hydrogen station
membranes, combustion technologies for hydrogen heat
exchangers, etc.) so the Group is definitely interested in
exploring the use of hydrogen technologies.
Choices for manufacturing locations in a global market are
about market presence and competitiveness. Approaches on
renewable energy or hydrogen deployment are still locally
determined and must be evaluated against each other.
All these considerations make it difficult for diversified, global
manufacturers to adopt approaches which align greenhouse
gas emission reduction targets with climate science. Globally
appropriate and supportive governmental policies, possibly
including subsidies, are essential to accelerate the energy
transition in the manufacturing sector.

STRATEGIES

SPOTLIGHT INTERVIEW
NAME: John Boladian
ORGANIZATION: DTE Energy
POSITION: Director of Energy Efficiency and Demand Response Management

ABOUT THE COMPANY
Diversified energy company DTE serves 2.2 million (m)
electricity customers and 1.3 m gas consumers in Michigan,
U.S. It is developing and managing energy-related businesses
and services nationwide. DTE is targeting net-zero carbon
emissions by 2050. Expanding renewables, energy efficiency
programmes, and demand side response are keys to this.

The potential studies indicate that the most cost-effective
opportunities are strongest in the commercial and industrial
(C&I) segments. For example, we have worked with many
business customers and have seen energy efficiency ramp up
since 2009 to become integral in how they save money and
boost efficiency in their operations. Construction of buildings
continues to be strong, and that’s the best time to install
energy-efficiency measures.

DTE plans to triple its renewables generation by 2030 and
quadruple it by the time we exit coal in 2040. We have
invested principally in wind, but solar will feature increasingly
to meet customer demand. We are expanding our
MIGreenPower Growth voluntary renewable energy
programme for customers seeking to reduce carbon
footprints by participating in our wind and solar projects.

We offer 20-plus energy-efficiency programmes across
residential and C&I customers and are currently expanding
the portfolio. New programmes for homes include solutionbased (online marketplace, appliance comparison tool and
new home construction) and technology-based offerings
through our smart meter (DTE Insight app). DTE Insight
lets customers manage energy use on your mobile phone.
Furthermore, we have several residential programs that help
income-qualified customers become more energy efficient,
too.

This energy transition will require more sophisticated
grid management as balancing becomes more complex
because of more generating assets, distributed generation,
microgrids, energy storage, Demand Side Management, and
energy-efficiency measures. For example, we have launched
a non-wires pilot with our business partners in distribution
that utilizes multiple DERs to determine if we can reduce peak
load at specific circuits. Additionally, we will be launching a
demand response pilot utilizing electric vehicles in late 2020
with 1,000 customers of automakers to determine if demand
savings can be achieved and to test customer acceptance
and behaviour.
On DSM and efficiency, we need to integrate the necessary
software and equipment technologies at commercial and
industrial (C&I) and residential sites. We are trying to bring
all stakeholders together to define objectives and routes to
achieve our 2050 goals cost effectively. The transition must be
affordable for our customers.
Regulations require us to achieve energy-efficiency targets.
Our approved Integrated Resource Planning (IRP)
incorporates a 2.0% electric energy-efficiency saving target in
2021 and beyond.
More than 3.8 million electricity customers have directly
participated in our energy-efficiency programmes since
2009. As one example, our midstream residential or C&I
programmes allow us to provide incentive payments directly
to distributors or retailers, who pass the cost savings on to
the consumers. It is useful for buying appliances like fryers or
refrigerators for a restaurant.

During Michigan’s stay at home order, COVID-19 restrictions
limited several residential energy-efficiency programmes
that included in-home visits. Also impacted were some C&I
programmes, including our midstream platform and business
energy consultations, as customers could not visit distributors.
However, where access to sites was permissible, we were able
to complete retrofits much more easily at manufacturing
sites because of production shutdowns. Currently, we still
see delays in supply chain for appliances which have also
impacted our programmes as well.
The pandemic pushed more of our products online sooner
than planned, and we developed our capability to remotely
evaluate homes. During restrictions, our online channels
were extremely popular. Messaging to customers during this
time included energy efficiency tips to help with customers
become more efficient.
We have included in our year-end programme evaluations the
total projected carbon reduction derived from our gas and
electric energy efficiency programmes. This trend is emerging
more in discussions nationwide amongst the energy efficiency
industry. The move towards measuring the reduction in
carbon emissions rather than kWh savings is becoming more
common as utilities seek to define the benefits of energy
efficiency more broadly.
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CLOSING REMARKS
Accelerating the energy transition will require a
combination of strong policy, implementation of new
and established technologies, and willingness to
find new approaches to how we use energy at both

a societal and an individual level. Energy efficiency
may not be the silver bullet to slowing climate
change, but it is a secret weapon that is accessible to
most.
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