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Dear all,

Welcome to the first issue of the EU-China Energy Magazine in 2025.

Among the articles in this issue, we have an invited article that looks at green jobs in the energy transition. Qihan Geng, a green energy recruitment specialist in China, explores how professionals from various fields can transition into impactful roles in delivering the green economy by best leveraging their transferable skills. Through real-life case studies of successful career transitions, we hope this article will help you discover how a green career transition can be achieved.

Following our previous articles on battery and PV panel recycling, we continue to track the recycling/circular economy sector. We feature the IEA’s debut report, which assesses the current status of critical minerals recycling and its prospects for secondary supply.

We hope the valuable recommendations in these articles will provide inspiration to all.

The ECECP team wishes you all a Happy Year of the Snake!

Dr Flora Kan

ECECP Team Leader

21 January, 2025

	[image: ]
	 	[image: ]


[image: ]

1.  ​New roles for energy efficiency in an electrified energy system
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Electrification is a vital tool for meeting EU climate targets and environmental and energy security objectives. As the EU is already making more progress on decarbonising electricity than other energy vectors, increasing its share in the overall energy mix has significant climate benefits.

Electrification typically contributes to meeting policy goals in two key ways: It replaces the use of environmentally harmful fuels with cleaner electricity and it reduces overall energy consumption. For example, electrically powered appliances like heat pumps not only replace traditional technologies like gas boilers, but they also need less energy to provide the same service. Because of this second feature, many EU countries use energy efficiency policies to support the deployment of electric equipment among households. But are existing policies doing enough to realise the synergies between energy efficiency and electrification goals?

A sustained focus on energy-efficient solutions is important to meet EU climate targets, as outlined by the Commission in its energy modelling. Energy efficiency is also crucial to make electrification more affordable and inclusive. However, it is becoming increasingly important to consider the time and location of energy savings in order to maximise the benefits of electrification.

Energy efficiency enables electrification 

Energy efficiency, and policy that supports it, is vital to the process of moving towards electrification. As discussed above, efficient electrically powered equipment like heat pumps need less energy to provide the same service as traditional technologies like boilers. Adoption of these technologies can be promoted by energy efficiency policies. In addition, there are three main arguments for reinforcing energy efficiency policy in the context of electrification: First, energy efficiency policy stems the rise in overall demand for electricity. Second, energy efficiency policy supports demand-side flexibility. Both of these strategies make best use of generation and infrastructure, reduce the need for costly supply-side investment and can alleviate constraints on the speed of transition. And third, energy efficiency policy can also bring targeted benefits of affordable electrification to low-income and vulnerable consumers, making electrification more inclusive.

Mitigating the growth of electricity demand

Up to now, EU governments have mainly put in place energy efficiency policies to reduce energy consumption overall, regardless of their impact on electrification. However, some energy efficiency interventions contribute to electrification goals, while others do not, as illustrated by the following Table. It is important to recognise the rising or falling value of these interventions. For example: 


●  In the past, efficient use of fossil fuels was a key goal. But as the electrification destination becomes clearer and electrification progresses, investments in efficient fossil fuel equipment lose value. At the same time, energy efficiency solutions that involve a fuel switch away from fossil fuel equipment are valuable to progress towards the electrification goals.

●  Energy efficiency interventions that mitigate the growth of electricity demand are becoming more and more valuable as we make progress towards our electrification goals. They can unlock existing grid capacity, enable best use of existing resources and help accelerate electrification of diverse end-use sectors in the short and medium term while grid and other investments progress. Their value varies depending on when and where electricity is saved, as described in the next section.


Energy efficiency improvements can play a pivotal role in making the unavoidable growth of energy demand manageable. Given the enormous challenge of full decarbonisation by 2050, investments in both energy efficiency and electricity system expansion will be necessary.

Energy efficiency solutions and electrification
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Enabling benefits from demand-side flexibility 

Energy efficiency policy can increase energy users’ capacity to use electricity flexibly. The greatest potential source of demand-side flexibility in 2030 is predicted to be household heating, as shown in the following figure.

Projected sources of activated demand-side flexibility in 2030

[image: 1736496033206]

Note: In this figure, the category of industrial heating represents both electric and combined heat and power. Calculations are based on a 2030 electricity wholesale market simulation.

Data source: smartEn & DNV. (2022). 2030 demand-side flexibility: Quantification of benefits in the EU

Improvements to an inefficient building’s envelope help to maintain internal temperatures for longer, meaning that occupants can turn down their electricity-based heating (or cooling) equipment to respond to requests from the grid. Adequate levels of insulation ensure that households can confidently change heating schedules or allow automated control of their heating because their comfort is not compromised. Efficient thermal storage in a water tank can also be used by building owners to turn up electricity use at times of abundance – for example, charging domestic hot water or thermal stores overnight.

These flexibility benefits support the acceleration of electrification and reduce costs for end users. Greater demand-side flexibility allows system operators to cope with more of the congestion and balancing issues that can constrain the rate of electrification, and to do so more cost-effectively.

Contributing to affordability and inclusion 

Energy efficiency policy can and should have a strong social focus. Energy efficiency has been recognised by the EU as a priority measure to address energy poverty. Saving energy is particularly important and valuable for people who already have very high energy burdens, particularly those who are vulnerable or at risk of energy poverty. 

Increasing the efficiency of the home means it can hold heat and keep occupants comfortable for longer without active heat input. The ability to turn down heat input at times of the day when electricity is scarcer, and possibly more expensive, without compromising comfort, can provide further bill savings. Lowering operational costs and opening flexibility potential are key tools to make electrification affordable and inclusive.

The increasing relevance of where and when electricity is saved

When matters

Reducing electricity consumption in times when demand exceeds clean electricity supply can help keep costs in check. As discussed above, this can be achieved by deploying demandside flexibility, which can itself be facilitated by energy efficiency policies.

Various energy efficiency interventions also have a direct impact on hourly and seasonal electricity consumption. Investments in energy efficient technologies save energy whenever that appliance or use would be ‘on.’ For example: 


●  Replacing an inefficient air conditioner unit with a more efficient one saves energy during the summer, while replacing electric resistive heating with a heat pump saves energy in the winter. 

●  Increasing the efficiency of residential lighting mainly saves electricity during the evenings, when most people are at home, while a similar intervention in the commercial sector would save electricity when shops are open.


Different technology interventions, in different end-use sectors and electricity system conditions, will therefore be more or less useful depending on when clean electricity supply cannot keep up with electricity demand.

Where matters

Reducing electricity consumption in areas with grid congestion may have particular value as it can alleviate constraints and mitigate the increase in grid costs. The EU would still need to plan for massive investments in grids, but these investments could be targeted to where they are most needed. 

In the United States, energy companies have used geographically targeted energy efficiency investments to postpone specific grid investments or prioritise investments where they were most urgently needed. These projects established that energy efficiency investments are in some cases less costly than some specific grid upgrades to maintain appropriate levels of energy service in grid-constrained areas. A number of similar pilot projects have been rolled out in Europe.

Geographically targeted energy efficiency programmes can have multiple drivers, beyond supporting electrification. For example: 


●  They could focus on deploying energy efficiency actions to benefit low-income or vulnerable households, which would otherwise not be in a position to benefit from affordable electrification.

●  They can be driven by heat planning. If a heat plan identifies that a geographical area will transition to a modern district heating system using low-temperature water to heat homes, it makes sense to prioritise timely building fabric improvements in these areas.


Recommendations 

Energy efficiency will be crucial to successfully managing the transition to a decarbonised, electrified energy system. As the EU is figuring out the best strategies to accelerate electrification, we recommend that decision-makers involved in the design of future energy policy take the following steps: 

Recognise and assess the specific value of energy efficiency in the electrification process. Decision-makers interested in achieving more progress on energy efficiency can identify – and, when possible, quantify – the role of energy efficiency policy as an enabler of affordable, inclusive electrification. This knowledge and focus can drive more informed and targeted policymaking.

At the moment, neither energy efficiency policy nor electricity regulations fully recognise the benefits that energy efficiency brings to electrification. For example:


●  Headline energy efficiency targets and policies at EU level do not sufficiently differentiate or target support based on efficiency’s contribution to electrification.

●  There are very few projects in Europe where energy efficiency has been used to defer specific investments in transmission and distribution infrastructure.

●  Stakeholders are starting to investigate the role of energy efficiency as an enabler of demand-side flexibility services,but this benefit is not yet reflected in different policy areas. 

●  Many policies still provide undifferentiated support to all households, regardless of their income or vulnerability factors, despite the fact that energy efficiency has been recognised a key strategy to mitigate energy poverty and facilitate electrification.


Explore the role of targeted energy efficiency programmes that focus on specific challenges. These will likely become more important in the next few years. For example: 


●  The deployment of
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