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Letter from the Team Leader
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Dear All, 

This summer has seen southern Europe and China experiencing record-breaking heatwaves. Meanwhile, the gas crisis for the EU appears to be over, with prices returning to pre-crisis levels. 

These two developments beg several questions: what lessons can we draw? How can we better prepare for the future and manage unexpected situations more effectively? In this issue, we present an insightful market review by ACER, examining the emergency measures taken and lessons learned in response to the energy crisis. In addition, an article by Professor Michael G Pollitt of Cambridge University looks into whether nodal pricing is the optimal path forward for the EU’s electricity market.

Given the extreme temperatures witnessed during both the winter of 2022 and the summer of 2023, the urgency for decarbonisation of the heating and cooling sector is more evident than ever. How can the comfort of our homes and offices be maintained without contributing to global warming? This issue of ECECP magazine includes articles that explore energy efficiency and energy saving as potential solutions.

We scrutinise the potential impact of the Carbon Border Adjustment Mechanism (CBAM) on China's exports and its own carbon market, and explore how China's industrial sector can optimally utilise green power to accelerate its transition towards cleaner energy. We also highlight the potential impact of upgrades to China’s pumped hydro storage plants to enhance flexibility in the country’s power system. Our hope is that you find informative content and valuable insights in this issue.

The ECECP team has just concluded a busy month which began with a study tour to the EU with members of the State Grid Energy Research Institute and the China Electricity Council, attended by experts from ECECP II’s flagship project ‘Investment and technology planning for net-zero infrastructure’. The tour included enlightening visits to DG Ener at the European Commission, ENTSOG, Ricerca Sistema Energetico, Power Engineering division, the Department of Energy, Systems, Territory and Construction Engineering at the University of Pisa. This successful tour underscored the truism that ‘shared problems lead to shared solutions’. Both the EU and China are confronting similar issues, and each side gleaned valuable insights from the other's strategies.

After the summer break in September, we anticipate reconnecting with you for more stimulating discussions and meaningful dialogues on EU-China energy cooperation. 

In this issue, we bid farewell to Dr Helena Uhde, our assistant team leader and postgraduate fellow. From 14 August 2023, she will be joining Ea Energy Analyses in Copenhagen to focus on energy modelling. We extend our gratitude for her unwavering commitment over the past three years, and eagerly await her participation at the closing workshop of ECECP II in December this year.

Here's to a peaceful and rejuvenating summer!

Warm regards,

Dr. Flora Kan

ECECP Team Leader
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1.  Assessment of EU’s emergency measures in electricity markets
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In response to the energy crisis, every EU Member State introduced emergency measures to support their citizens and economy, and to mitigate security of energy supply risks. In March, ACER published an inventory of 400+ measures adopted by Member States. How did these measures play out? What lessons have been learned? 

In 2022, the European Union faced an energy crisis of such proportions that Member States urgently adopted measures to shield consumers from the effect of the crisis. Indeed, wholesale electricity prices peaked due to gas supply scarcity, but emergency measures mitigated the increase in retail prices. The budgetary effort was significant, and these measures met their short-term objective, as shown in Figure 1 and Figure 2. 

Figure 1: Fiscal cost of household support measures – EU-27, 2022 and 2023 (% of GDP)

[image: image]

Figure 2: Effect of emergency measures on retail prices – EU-27, June 2021 – April 2023 (% and cEUR/kWh)
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As part of its monitoring obligations, ACER must ‘identify any barriers to the completion of the internal markets for electricity and natural gas'. The current report aims to provide an overview of trade-offs faced by European Member States when implementing emergency measures in the context of the 2022 energy crisis, in line with this obligation. Member States had to swiftly respond to complex issues during the crisis, sometimes lacking a comprehensive overview of potential short- and long-term implications of choices made. This report's objective is not to assign blame but rather to assist decision-makers in making informed choices in similar situations in the future.

The report builds on the list of emergency measures published by ACER in March 2023. Merits and drawbacks of each type of measure are assessed against the main desired outcomes of such measures. Measures ideally positively impact end consumers, promote energy efficiency, support energy transition and investment signals, favour market integration, and ensure security of supply at a minimum cost. 

Figure 3: Categories of 2022 emergency measures referenced by ACER

[image: 1689337702741]

The report is mostly qualitative with quantitative highlights. The quantitative analysis focuses on the market trends in 2022, specifically from June onwards, when Member States implemented many emergency measures in response to peaking wholesale day-ahead prices.

Emergency situations call for trade-offs and compromises, some approaches outperforming others 

Table 1 presents the outcome of the qualitative review. Obviously, the emergency measures were mainly implemented to ensure affordable energy for end consumers, which was the immediate concern to address. Most measures in the table succeeded in this.

Emergency measures always entail trade-offs between affordability for end users, security of supply, efficiency, and energy transition, requiring careful consideration of costs, objectives, and side-effects. The table reveals interdependencies, merits, and drawbacks of each class of measures. Overall, energy saving, and risk preparedness are 'no-regret' measures, while measures targeting end consumers and affordability through direct support or market intervention may hamper all other goals. Primary fuel supply substitution, including gas substitution, may have long-term negative effects on the energy transition.

Table 1: Conclusions of the qualitative analysis of the contribution of measures to the achievement of regulatory goals

[image: image]

Note: Each cell clarifies if the measure contributes (+), is neutral (/) or hampers (-) the achievement of a given goal. The values are qualitative and relative and should therefore not be interpreted through an arithmetic sum. (*) marks the most negative of possible outcomes, depending on the characteristics of measures within the category considered. Assessments are detailed in the following sections. The last row provides a comparative assessment of the cost of the measure, from comparatively less costly (€) to the costliest (€€€€€).

Balancing choices during a crisis: Prioritising energy savings and risk preparedness

Any emergency necessarily calls for trade-offs and compromises, however, some approaches outperform others. During a crisis, certain long-term goals may need to be suspended to accommodate temporary solutions. ldeally, such solutions maximise short-term benefits while minimising longer-term negative consequences.

While additional factors and measures must be taken into consideration to mitigate the impact of the energy crisis on both citizens and various economic sectors, energy savings and risk preparedness have demonstrated their primary significance in managing crises, especially in terms of ensuring a secure supply.

Energy savings and risk preparedness are no-regret options, which justifies prioritising them, with additional measures considered as necessary complements. 

2022's energy price surge caused EU demand drop, locally shaped by emergency measures

Day-ahead prices increased consistently over the EU in 2022, with some exceptions. There was a significant increase in the day-ahead prices in the EU in 2022, with peak prices in the second half of the year. Some Member States' that intervened on the price setting limited the price increase.

Overall demand dropped as reaction to high prices, with variations between Member States, partly due to the application of different emergency measures. Over the year 2022, loads were generally lower than forecast. These observations are consistent with price increases, restraining demand. Most of the Member States that saw a lower increase in day-ahead electricity prices, also saw a comparatively lower deviation from their forecasted load in the second half of 2022. This points to the logical coincidence of higher prices having a dampening effect on demand. 

Figure 4: Electricity – Comparison of observed load against forecasted load – EU-27/EEA (Norway)[1], June – December 2022 (%)

[image: image]

Note: In some Member States the ARIMA estimation used for the load forecast presents great differences compared to TSO estimations by end 2021, and therefore conclusions should be taken carefully.

In 2023, the persistence of downward sticky retail prices necessitates a comprehensive examination of retailers' behaviour

Retail electricity prices across the EU-27 peaked in October 2022 following increases in wholesale electricity costs. However, pricing trends significantly varied across Member States. Most of them recorded the highest retail prices between July and November 2022. In most Member States, retail electricity prices rose significantly in response to wholesale price increases. Unusually, day-ahead prices rose above retail prices between July and September 2022. Increases in retail prices were likely dampened by forward hedging and the implementation of emergency measures. Despite the recent wholesale electricity price reductions, end-user prices are falling at slower rates across the EU-27. Member States may benefit from taking a closer look at retailer behaviour and contract clauses imposed on end consumers.[2]

Figure 5: Average day-ahead wholesale and retail electricity price evolution – EU-27, January 2021 – April 2023 (EUR/MWh)

[image: image]

Note: The stacked bars represent the price paid by end users (total), as well as components of this price (energy, network, taxes).

In the short term, emergency measures had no impact on wholesale market integration, yet they played a role in artificially redirecting electricity flows across borders – with one Member State’s actions thus impacting other Member States

In 2022, market integration projects continued as in previous years. The energy crisis or emergency measures did not seem to have any significant impact on the implementation or launch of market integration projects. 

In some cases, however, non-aligned measures between Member States artificially increased price divergence and altered cross-border trading patterns. Indeed, observed variations in the use of cross-border capacity resulted from local changes in exchange patterns, corresponding to changing drivers of wholesale prices or shortages. For instance, price difference between capped prices in Spain and uncapped prices in France, facing scarcity, favoured exports from Spain to France. This illustrates the knock-on effects of emergency measures outside the area where they apply while confirming the essential role of cross-border capacity in ensuring the resilience of the system. Transmission capacity played a strong role in shielding against more extreme spikes, to some extent mitigating otherwise extreme price volatility, yet did not prevent considerable price differences between Member States.[3]

Measures for support to consumers should be temporary, targeted, and tailored to avoid long-term distortionary effects

Measures to support end consumers, either directly or through market intervention, have a budgetary impact. In 2022, governments intervened by utilizing costly strategies, such as allocating funds from national budgets and granting tax exemptions to shield consumers from high prices. Where untargeted subsidies were pursued, these tended to benefit all households, despite the fact that high electricity prices disproportionately affected households with lower income. Due to their budgetary impact and possible side effects, emergency measures ideally are temporary, in place for as long as they are necessary and not more.[4] Moreover, inevitably there will be trade-offs between broad support and the opportunity to support more generously specific groups of more vulnerable consumers, via more targeted approaches.

In an interdependent system, coordination trumps fragmentation

The energy crisis in 2022 revealed that there is no unique solution that could be applied to all EU Member States. However, noncoordinated approaches can affect the resilience of the electricity system, also in neighbouring countries. In 2022, the past and ongoing effort in terms of EU energy market integration played a crucial role in mitigating otherwise worrisome issues at the national or local level, thereby ensuring security of supply across the EU. Going forward, coordination and collaboration on approaches to emergency measures seems pertinent in order to avoid unintended, or even counterproductive, effects ‘across the border'. All in all, coordination of security of supply, and the maximisation of cross-border capacity available for electricity flows, will ensure that EU energy market integration can play its full role in helping Member States steer through such crises.[5]

During the crisis last year, Member States thankfully did not resort to emergency measures imposing export or import restrictions on electricity flows.[6] The absence of such actions provides an important insight and a valuable lesson in ACER's view for cooperation on EU energy market integration going forward. Indeed, all the efforts and numerous achievements made over the last ten years in terms of energy market integration, exemplified through cross-border flows facilitated both by increased interconnection and enhanced cross-border capacities made available for trade, allows for mitigating price shocks, and enhances security of supply.[7] Considering all the challenges linked to the energy transition trajectory ahead for the EU, where volatility is likely to increase rather than decrease, the key role of enhanced EU market integration and cooperation should be kept in mind.

The article is the Executive Summary of the European Union Agency for the Cooperation of Energy Regulators (ACER)’s Assessment of emergency measures in electricity markets – 2023 Market Monitoring Report. Find out more here.
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2.  Locational Marginal Prices (LMPs) for Electricity in Europe? The Untold Story
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Locational Marginal Prices (LMPs) for electricity are real time prices which vary by node in the electricity system, where a node represents the connection between two or more circuits. In the case of LMPs nodes are usually in the higher voltage system at important locations such as points of connection of generators or transformers to lower voltage networks serving demand customers, but potentially at other potentially important network hubs which may be used to switch circuits and thereby control the flow of power across the network. The LMP is calculated as the shadow value of the power at that location, arising from a linearization of an optimization program which reflects both the area wide price of the power and the presence of constraints and energy losses on the power flow. LMPs can be volatile and hence organized markets offer financial transmission rights (FTRs) as a way a facilitating hedging of locational prices.

Early examples of nodal pricing are Chile and New Zealand. The most famous market making use of nodal pricing is PJM in the eastern US. LMPs have gradually spread to other markets across the US and South America. Nodal pricing was introduced into PJM in 1998. Between 1998 and 2014 nodal pricing was introduced across the organized markets in the US. Europe has noticeably not so far adopted nodal pricing, even though countries such as Poland have proposed to do so, and Great Britain is actively considering it.

In this paper we explore whether and how European countries should adopt LMPs. While the theory behind LMPs is strong, the evidence on their operational impact is much weaker. Many choices remain in terms of actual implementation and they would need to be implemented carefully in Europe. We consider the concept of locational prices and their use in economics. We go on to look at nodal prices in electricity in theory and practice. Next we discuss key unanswered questions about nodal pricing. Then we consider alternative actions to improve locational signals in the electricity system in Europe, including via the smarter use of LMPs.

We conclude that the benefits of LMPs in the European context are poorly understood and modelled. The US literature on the economic effects of nodal pricing is surprisingly thin and focused on the benefits of improving the efficiency of short run dispatch. The evidence is that markets for financial transmission rights (FTRs) do not work well and that they are a highly imperfect and expensive way to mitigate the effects of exposure to LMPs. The empirical literature does not answer the two bigger economic questions which need to be asked which are: what is the impact of nodal pricing on investment incentives and what is the overall impact of nodal pricing on market power?

Long term generation and network planning are essential for the delivery of net zero. Nodal pricing is a side-show in this. The calculation of shadow nodal prices to guide short run operation of the network and to guide contracting with providers of network capacity products could be useful and system operators should do cost benefit analyses on how such a use of shadow nodal prices would improve short run operational decisions. An obvious use of shadow nodal prices is in network optimization by the system operator and in providing transparency on where constraints are around the network. In Great Britain this will allow the Future System Operator (FSO) and distribution system operators (DSOs) to better manage the network in real time, particularly with respect to congestion and losses. This could suggest network reconfigurations to increase effective capacity or more effective procurement for constraint management. The separate exposure of network users to marginal losses could provide some incentives to more efficient use of the network, without moving to full nodal pricing, while providing a fairer allocation of losses costs.

There are clearly large benefits of moving to more differentiation in energy price determination and in transmission use of system charges (TNUoS). In Great Britain TNUoS approximate to long-run zonal marginal costs but are fixed from year to year (and yet volatile and difficult to predict) and give poor short-run operational signals. There may therefore be benefits in enhanced use of real time pricing elements in TNUoS. Large benefits could come from siting interconnectors better to reflect network constraints. A significant benefit of nodal pricing is the reallocation of property rights to firm connection away from generators in export constrained zones. Changes to network access property rights are therefore likely to bring major benefits to ultimate electricity users in the future, relative to the current arrangements, through reduced network congestion, redispatch payments and relative system size. The system operator should make more use of control contracts to enhance responsiveness with respect to price.

The discussion on LMPs highlights the central importance of getting long-run planning around generation and transmission capacity right on the road to net zero. What is required is careful modelling of system to inform the indicative planning of the roll out of renewables. This will signal how costs might evolve and model large scale power flows. This will, for example, suggest the size and landing points of offshore wind. TNUoS charges should reflect the relative long-term value of location.

Interestingly the European Commission has recently considered and rejected (for now) the introduction of nodal pricing in its review of electricity market design. LMPs would seem to provide one way forward for the current overly large bidding zones within the European single market area, it is not either the obvious or best way forward for European electricity market design at the present time.

By Michael G. Pollitt

Assistant Director of the EPRG at Cambridge Judge Business School

Republished with permission from Energy Policy Research Group, University of Cambridge

The complete paper can be accessed here.
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3.  Europe struggles to heat homes without cooking the planet
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The EU is struggling to decarbonise its buildings, most of which are heated by fossil fuels that spew planet-heating gasses. But it has the technologies to go green. The bigger problem, experts say, is overcoming the barriers to rolling them out — convincing people to change their behaviors and their homes, and bringing down the price of cleaner alternatives.

When German economy minister Robert Habeck tried to ban the installation of new gas boilers from 2024 — a bid to cut carbon pollution and boost energy security — the country's most powerful newspaper hit back hard. For weeks in May, headline after headline slammed ‘Habeck's heat hammer’ on the home screen and frontpage of tabloid Bild. Europe's best-selling newspaper warned readers the law would smash their savings, destroy their retirement provisions and force intrusive renovations. Cracks quickly widened in the ruling coalition between the Greens, who want to heat homes mostly with electricity from renewable sources, and the Free Democrat Party calling for ‘technological openness’ that includes burning a range of gasses. In cellars across the country, boilers that for decades had sat gathering dust were suddenly a symbol of the German energy transition and the culture war surrounding it.

Germany's fight to heat homes without cooking the planet is playing out in countries across the continent. The technologies to meet the 1.5 degrees Celsius target in the building sector are there, but the social acceptance of the hassle and cost is not, said Adeline Rochet, an expert in decarbonising buildings at the climate think tank E3G. ‘In simple English, it's going to be very hard but not impossible.’

[image: IMG_256]

Source: Eurostat

Half of the total energy consumed in the EU in 2020 was used for heating and cooling, typically by burning fossil fuels, with the bulk of the demand coming from buildings and one-third from industry. But despite green ambitions, progress in bringing that down has been ‘sluggish’, according to the European Environment Agency. In some countries that have swapped to clean technologies, like Sweden and Greece, greenhouse gas pollution from energy in buildings has more than halved in the last decade-and-a-half. In others, like Romania and Lithuania, it has barely budged. EU-wide building emissions dropped by a third between 2005 and 2020 but are not falling fast enough to meet the bloc's unofficial target of a 60% cut from 1990 levels by the end of the decade. Just 8 countries — Austria, Czechia, Denmark, Finland, Greece, Luxembourg, Slovenia and Sweden — are expected to cut emissions by more than 55% with policies suggested by the European Commission but not yet written into national laws.

So far, the progress the EU has made in getting building emissions down mostly boils down to cleaner electricity grids, better-designed houses and milder winters — a result of climate change — though these gains have been partly offset by an increase in the average floor area per person. Unlike in other sectors, where clean technologies like vegan meats and electric cars have captured public attention, the tools to clean up building heat are neither glamorous nor well-publicised.

There are two core approaches: cutting demand for energy and supplying it from cleaner sources.

[image: IMG_256]

From obscurity to limelight: Boiler rooms. Image by Thermondo

Pumping heat from outside into homes

The second of these is proving the most controversial. The most powerful technological fix, according to experts, is to replace fossil fuel boilers with heat pumps. These devices act like reverse fridges, using a coolant to suck heat from the surroundings and push it around a home. They can also double up as air conditioners. If the electricity that powers the pump comes from renewable sources, the warmth generated is carbon-free. If powered by a dirty electricity grid, they are less climate-friendly — but still have lower emissions than a gas boiler. Heat pumps are particularly efficient because they don't generate heat themselves, they just move it around.

For world leaders to honor their climate promises, one-quarter of global heating needs will be met by heat pumps in 2030 and half by 2050, according to modeling from the International Energy Agency, a Paris-based organisation led by the energy ministers of mostly rich countries. A roadmap to cleaning up the German economy from Agora Energiewende, a climate think tank, shows heat pumps powering most residential buildings in Germany as early as 2035.

Places that have adopted heat pumps fastest — cold Nordic countries like Norway, Sweden, Finland and Denmark — tend to be rich, with lots of cheap and clean electricity, as well as a carbon tax on heating fuels. Together, these make heat pumps even cheaper to operate than fossil fuel boilers. Still, experts are wary of comparing the cost of a heat pump and a gas boiler because it depends on so many factors: the specifics of each building; the level of government subsidies and taxes; and the volatile prices of electricity and fuel. But they agree that a heat pump usually costs more to install but less to run.

Still, the heat pump's dual role has been overlooked in debates around its price tag, said Kevin Kircher, a mechanical engineer at Purdue University in the US who specialises in buildings. Because the technology is so similar to an air-conditioner, heat pumps can be used to heat homes in winter and cool them in the summer — though not all heat pumps are designed to do so or easy to retrofit once installed.

Temperatures in Europe have increased more than twice the global average due to climate change in the last 30 years, according to the World Meteorological Organisation, making extreme heat waves hotter and more likely. But few of its homes have air-conditioning and demand is set to soar. In the US, where nearly 90% of homes are air-conditioned, the cost difference between a gas boiler and a heat pump is ‘miniscule’ in new buildings because the heat pump can serve both heating and cooling needs, said Kircher. ‘In existing buildings, the calculation is a little bit different because a homeowner may not be replacing both a furnace and an air conditioner at the same time.’

Sales of the long overlooked technology have started to grow exponentially. Last year, 3 million heat pumps were sold in Europe — a growth rate of 39%, beating the previous year's 34% growth rate. ‘For us, really, 2022 was really the turning point for the heat pump industry,’ said Jozefien Vanbecelaere, head of EU affairs at the lobby group European Heat Pump Association (EHPA). The Covid-19 pandemic got people thinking about air quality, Russia's invasion of Ukraine pushed people to stop using its fuel, and the EU responded to the Inflation Reduction Act in the US by setting ‘very ambitious’ targets, she said.

The boldest of those targets comes from the European Commission, which wants by 2030 to add 30 million more water-based heat pumps, which work by using external heat to warm water in pipes. Adding in air-based systems — which use heated air to keep a home warm — the EHPA expects the existing heat pump stock will need to quadruple to 60 million by 2030. But bringing down the relative cost of heat pumps in existing buildings is still one of the biggest obstacles to rolling them out, said Vanbecelaere. This, she added, includes ‘shifting taxes and levies from the electricity bill to the fossil fuel bill [and] introducing a carbon price.’ In the EU, electricity has for several years been about three times more expensive than gas.

On top of that, some analysts fear a looming shortage of skilled workers who can install heat pumps and a lack of a serious plan to train them. There are also cases where residential heat pumps work poorly — for instance, temperatures below -30 degrees Celsius — or are ill-suited, such as in some apartment buildings with limited space, multiple owners and tight planning restrictions. Experts point to alternatives like district heating, where heat is generated centrally — perhaps from a giant heat pump or by burning waste — as well as solar panels that can heat water. In the case of district heating, which is already widely used in many European countries, the fuel source would need to swap from fossil fuels to cleaner sources of energy, or be fitted with technology to capture carbon.

[image: IMG_256]

Heat pumps are the most effective way to reduce heating emissions. Image by Stiebel Eltron

Burning cleaner gasses

The biggest tension point, though, is whether other gasses should also be seen as part of the solution.

‘I think it's fair to say it's obvious that electric heat pumps and district heating will play a critical role — depending on the member state and depending on the region,’ said Andreas Guth, a policy director at industry lobby group Eurogas. ‘The issue really is how far we can also use renewable and low-carbon gasses to ultimately decarbonise the existing use of molecules in heating. And that's something that we find is often being overlooked.’

These gasses include hydrogen, a gas that burns cleanly but is in short supply, and biomethane, a purified form of the gas made when bacteria break down organic waste without oxygen. Some environmental groups fear the promise of these gasses will keep the infrastructure for natural gas alive.

In Germany, the government nearly tore itself apart over a draft heating law that called for all new heating systems to run on at least 65% renewable energy — an effective ban on new gas boilers starting in 2024. After pushback from the FDP, the coalition added a series of exceptions. They agreed to stop installing fossil boilers in existing buildings once the local authority has submitted a heat plan, which should be finished by 2028, and leaves some room for conventional boilers to be installed if they can be converted to run on hydrogen.

Heating homes with hydrogen would avoid the need for dismantling existing gas infrastructure and ripping boilers out of homes. But today, nearly all hydrogen is made from natural gas, also known as fossil gas. Experts are skeptical that enough green hydrogen can be made to satisfy both the needs of the building sector — which has other solutions — as well as sectors that definitely need hydrogen to decarbonise, like steel and shipping.

Where it could make sense, said Kircher, is as a back-up on the coldest days when high electricity demand strains the grid. ‘It probably doesn't involve running huge pipelines of hydrogen around and having hydrogen be the main heating fuel. It may be only 5% of the total energy that's used for heating comes from hydrogen — and we all just have little canisters of hydrogen we use a week or two a year.’

The gas industry is pushing EU policymakers to refrain from specifying which technologies should be used to decarbonise heating and instead base the decision on local conditions — particularly by blending in hydrogen and biomethane. ‘We're not claiming that using a lot of natural gas and a tiny portion of hydrogen would be a way to decarbonise the building sector,’ said Guth. ‘But it's part of the process.’

Still, some analysts fear leaving that door open to new gas boilers is a gamble not worth taking. ‘The risk is that we just do business as usual under the disguise of hydrogen-readiness and then we end up in 2040 and it's like, Oh gosh, there isn't any hydrogen, or it's too expensive,’ said Jan Rosenow, director of the Regulatory Assistance Project, a clean energy think tank. ‘It's used as a distraction, it's used to delay the process, and I'm afraid it has been fairly successful in some places already as a tactic.’

The German gas industry has celebrated the coalition government's compromises on hydrogen and biogas in its new heating law.
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Renovation rates remain to low to make major dent in energy consumption

Cutting demand for energy

Experts also caution against focusing on energy supply without tackling demand. About one-third of the buildings in Europe were built more than half a century ago, according to a report from the European Commission in 2021, and three-quarters are energy inefficient — meaning that a large share simply goes to waste. By insulating walls and lofts with fabric — and fitting drafty windows and doors to keep out chill winds — homes hold heat longer. Heating bills fall, after an upfront investment cost, and residents live healthier and more comfortable lives.

But only about 1% of the European building stock is renovated each year. Deep renovations, which yield energy savings of more than 60%, take place in just 0.2% of EU buildings annually. According to a report from the Buildings Performance Institute Europe, a think tank pushing for cleaner buildings, the EU must increase this 15-fold by 2030 to meet its climate targets.

Residents also have some power over their heating emissions. Shortly after Russia invaded Ukraine in 2022, the IEA released a 10-point plan to cut Europe's reliance on Russian gas. It found Europe could cut gas demand 7% by turning thermostats down 1 degree Celsius. The average European home is heated to 22 degrees Celsius but the level needed for good health — for those without underlying health conditions or the elderly — is a few degrees cooler. Installing smart meters that regulate temperatures, or making behavioral shifts like wearing jumpers and slippers indoors, can bring emissions down further.

But as with heat pumps, the problem is making changes in millions of individual households, said Rochet from E3G. ‘This is not one big thing that you can swap. It's not a plant that you can just replace. It's a multiplicity of small appliances that at the end add up to represent a huge chunk of energy and a huge chunk of emissions.’

By Ajit Niranjan

This article is republished from Clean Energy Wire under CC BY 4.0 License.
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4.  Keeping cool in a hotter world is using more energy, making efficiency more important than ever
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The world is baking in extreme heat, driving demand for cooling higher

The world just experienced its hottest June on record, and unprecedented temperatures have not let up this July – endangering millions of lives and pushing electricity grids to their limits as people crank up their air conditioners, if they have them, to keep cool.

Heat alerts warning of dangerous conditions for human health are proliferating globally – from China, where temperatures recently rose above 50°C, to Tokyo and the Southwestern United States. In Europe, the Cerberus heatwave – named after the three-headed dog that guards the gates of Hell – has fuelled wildfires, driven a spike in heat-related deaths and caused mobile phones to suddenly give out.

This extreme heat also has major consequences for global energy systems. Record-shattering temperatures are feeding demand for air conditioning and driving surges in demand for electricity – which can result in a vicious cycle of increased greenhouse gas emissions that in turn make the world even hotter.

And with electricity prices still elevated in many regions as a result of the global energy crisis, people are also feeling the heat in their pockets, often paying more than double what is needed to keep cool due to inefficient air conditioners.

There are solutions to mitigate both higher energy usage and consumer costs, from stronger standards for air conditioning units to new incentive programmes from grid operators. As policy makers race to make the world’s energy systems more sustainable, they must consider the consequences of rising cooling demand – and seize the opportunity to invest more in energy efficiency at this critical time.

Extreme temperatures are fuelling higher air conditioner sales and record surges in power demand

Data shows extreme heat drives higher air conditioner demand, with sustained average daily temperatures of 30°C typically boosting weekly sales by around 16%. Amid the current global heat wave, people are looking online for air conditioners more than ever, with Google searches up 25% worldwide compared with averages for this time of year over the past decade.

Demand is rising fastest in emerging and developing economies where fewer households own air conditioners. In the United States and Japan, more than 90% of households have an air conditioner, while in Southeast Asia, only 15% do. That number drops to 5% in India and Africa. In fact, only one in 10 of the 2.8 billion people living in the hottest parts of the world have access to air conditioning or other cooling options in their homes.

While the need for cooling is growing, greater usage of air conditioners is straining power systems around the world. As highlighted in the International Energy Agency’s (IEA) new Electricity Market Report, the summer of 2023 will be another stress test. Cooling represents around 10% of global electricity demand. In hotter countries, it can drive a rise in electricity demand of more than 50% in summer. In the hottest regions, the capacity of the grid needs to cover a doubling of electricity demand compared with milder months and cooling can account for over 70% of electricity peak demand.

The more temperatures rise, the more people turn to their air conditioning. In Texas, for example, every 1°C increase in the average daily temperature above 24°C drives a rise of about 4% in electricity demand. In India, where air conditioner ownership is lower, the same temperature increase drives a 2% rise. Power grids in both India and the Southeastern United States have hit record levels of peak demand in the last two months, along with those in 10 other countries, including Brazil, China, Colombia, Japan, Malaysia and Thailand.

Swings in demand as a result of changing cooling needs also carry the threat of shortages, restrictions, blackouts and brownouts. This can often mean grid operators need to bring older, inefficient and more polluting power plants online to cope with the spikes in demand. For example, one power plant in China burned around 800 tonnes of coal in just one hour in June to help keep Shanghai residents cool.

[image: image]

With power grids under strain, new coping mechanisms are essential

Given the growing pressure on power grids during hotter periods of the year, operators need to adopt new methods to ease the strains. This can include allowing appliances and cooling equipment to adjust their energy consumption based on real-time electricity demand, helping to balance the grid during periods of peak demand while providing consumers with energy cost savings.

This ‘demand response’ can take the form of a voluntary reduction in electricity use by consumers in an emergency – or consumers can be paid to provide this service to the grid.

For example, in Texas, when electricity demand hit an all-time high in June, the grid operator  increasingly used its demand response and energy flexibility programmes. These provide financial incentives to energy consumers to reduce demand during times of electricity grid stress or shift consumption to times of day when grid pressures and power prices are lower. Demand response payments are 20 times higher this year, rewarding those who participate in the programme.

Korea launched a new pilot programme in December 2022 in which intelligent appliances automatically respond to demand reduction requests based on grid conditions instead of relying on consumers’ manual adjustments to controls, resulting in a 24% improvement in electricity savings.

Better information for consumers can lower bills and boost efficiency

Consumers’ choices also have a role to play. According to the latest market data, the typical air conditioner sold is less than half as efficient as the highest-performing product on the market. This is the case in every region of the world. And opting for a more efficient model does not always carry a higher price tag.

For instance, consumers in Thailand with a budget of USD 350 can purchase a low-efficiency unit or one that is 50% more efficient for the same amount. Purchasing the more efficient unit could almost halve their electricity bill, resulting in savings of up to USD 2000 over the unit’s lifetime. This pattern is not exclusive to Thailand and is evident in market data for most countries around the world.  
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The good news is there are quick and relatively straightforward fixes. One example is implementing mandatory minimum energy performance standards (MEPS) and labels showing the energy efficiency of appliances and equipment – a policy that has proved to be incredibly effective. In countries and regions with the longest-running programmes, such as the United States and the European Union, MEPS and labels have helped more than halve the energy consumption of air conditioners.

Such policies could quickly double the average efficiency of air conditioners sold, lowering energy bills and helping reduce emissions towards the levels needed to reach net zero emissions goals. Coupled with better insulated buildings and neighbourhoods and cities built with energy needs in mind, higher efficiency translates not only into lower running costs for air conditioning, but also results in less need for investment in new capacity for electricity systems.

Last month, at the IEA’s 8th Global Conference on Energy Efficiency, 45 governments from around the world endorsed the goal of doubling the average global rate of energy efficiency improvements by the end of the decade. Seeing momentum build ahead of the COP28 Climate Change Conference in Dubai – a city reliant on air conditioning throughout the summer and a leader in efficient district cooling – is encouraging. Yet as global temperatures continue to hit new highs, and air conditioning use expands, it is clear policy makers need to go further – adopting specific interventions to reduce emissions, ease strain on power systems and lower consumer costs for the difficult summers to come.

By Nicholas Howarth, Energy Analyst
Clara Camarasa, Energy Analyst
Kevin Lane, Senior Programme Manager
Arnau Risquez Martin, Energy Data Manager
Republished from IEA under CC BY 4.0 License
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5.  CBAM – unilateral trade barrier, or a route to carbon neutrality?
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In October 2023, the world’s first green tariff will come into effect throughout the EU. In its initial transition period, companies will have to report their carbon emissions but will not incur any costs. However, from 2026, they will be required to purchase a CBAM certificate for their emissions, with the certificate price likely to be almost equivalent to the EU ETS price (likely to be around EUR 100 per metric tonne of CO2). 

CBAM has been denounced by China’s politicians who believe it will effectively act as a trade barrier. China’s exporting industries are alarmed at the development and confused about what their obligations will be. Since the move was announced in December 2022, a rash of articles has been published in China speculating on the implications of the scheme for Chinese exports to the EU. 

In March 2023, research associate Yan Qin, who is a lead carbon analyst with Raffinitiv, met with Michal Meidan, of the Oxford Institute of Energy Studies, in a podcast to discuss the likely consequences of CBAM for China’s exports and its own emissions trading system. [8]

The Carbon Border Adjustment Mechanism is the first ever green tariff in the world. It is intended by the EU to affect imports of carbon intensive products from outside EU borders. First proposed as part of the Fit for 55 package in 2021, it takes effect in 2026, with reporting due to begin in 2023. CBAM is intended to create a level playing field for European and global industries. Europe’s high carbon costs mean that EU industries are starting to move outside Europe to regions with less ambitious carbon pricing mechanisms, causing the problem of ‘carbon leakage’. Currently, the EU addresses this by handing out free allowances to those sectors seen to be at high risk of ‘carbon leakage’, but the introduction of CBAM will replace such measures. 

There is no doubting that CBAM is controversial. It is hard to convince industries to give up their free allowances and instead pay for expensive carbon allowances. 

The calculation is that CBAM will put pressure on other regions throughout the world, and so accelerate the drive to cut emissions. CBAM is intended to equalise prices and create a level playing field for international industries. Initially, the measure will affect only certain sectors: iron, steel, cement, aluminium, fertilisers, electricity and indirect emissions from hydrogen and some downstream products. The EC is likely to assess how and whether to include more sectors, such as petrochemicals, in the run up to 2026. The aim is to include all the sectors covered by the ETS by 2030. 

For China, the introduction of CBAM could have far reaching consequences. In 2022 the CBAM sectors accounted for 3.2% of total Chinese exports to the EU, but if CBAM is extended to other sectors, this share will affect over 9.7% of exports to the EU and 132 types of goods, says Yan Qin. The additional carbon costs will not be trivial in a few years’ time, though some could be passed on to the consumers. Renmin University calculated recently that CBAM could increase export costs by 4% to 6% for China’s steel industry.[9]

China’s official position is to oppose the move as a unilateral measure that the country views effectively as a trade barrier. ‘Unofficially, the exporting industries in particular are super-worried about CBAM,’ comments Yan Qin. ‘I see a lot more articles analysing the impact of CBAM in Chinese than I do in English ... I have seen recommendations for Chinese exporters to reduce their carbon footprint across their entire supply chain to tackle CBAM, but while this is beneficial for competitiveness and the climate, it is not what CBAM will cover: it focuses on process emissions,’ says Yan Qin. 

Chinese exporters worry that with the deadline for introduction of CBAM fast approaching, many questions have yet to be answered, such as: how will the EU calculate emissions? Will EU or Chinese verifiers be responsible for the calculation? Where and how will it be done? What are the emission intensity requirements? Will green power consumption, for example at Chinese steel power plants, be deducted from the calculated emissions? Yan Qin is reassuring. ‘I am confident that given the EU ETS has been running for 18 years now, the European Commission will continue to monitor the process. The EU has loads of experience in how to handle these practical issues. I think it’s clear that there will be a continuous evaluation and assessment of the CBAM scheme about what will be improved which will take into account the reactions of trading partners,’ she comments. 

One way for China to mitigate the impact is through its own emissions trading system. China’s ETS system is less developed than its counterpart in the EU, and was launched in 2021. It extends only to the power system, which generates 40% of China’s annual emissions. The cumulative transaction volume of carbon emissions allowances over the first two years was 239.9 million tons, with a turnover of CNY 11.03 billion. Over that time, the carbon price has risen slightly from CNY 48 to CNY 60 per metric tonne.

China’s ETS system delivers a carbon price that is substantially lower than that of the EU. In 2022, the price was EUR 7 per metric tonne, far below the average 2022 EUR 81 per metric tonne in the EU. ‘There are certain problems with China’s ETS scheme,’ explains Yan Qin. It starts with a generous allocation and it applies an intensity-based target: additionally, there is a fear of imposing too much of a burden on the power sectors which might discourage participation. 

While Yan Qin calculates that it will be around 10 years before China’s ETS pricing scheme starts to match EU levels, Chinese experts believe it will take longer. A China Carbon Pricing Survey by ICF in 2023 showed that China’s carbon price is expected to reach CNY 130 per metric tonne in 2030, still far below EU levels.[10] 

No rapid levelling up in ETS price between the EU and China is expected any time soon. ‘A carbon price is determined by many factors, including the cost of reducing emissions, which largely includes labour costs. The per capita income gap between China and the EU, as well as the difference in carbon prices, reflect China's acceptance of its emission reduction costs and that China's carbon price is reasonable,’ said Xu Huaqing, head of the National Center for Climate Change Strategy and International Cooperation, speaking at the World Peace Forum in July 2023.[11]

Yan Qin points out that the ETS pricing scheme in China has developed very slowly. Problems identified by the OIES in 2022 still have not been addressed, such as introduction of a new allocation plan for the second compliance period of ETS, introduction of non-compliant entities into trading, and sector expansion. However, she believes CBAM will be an accelerant. The aim is to include most industry sectors by 2025, with cement and steel among the first sectors to be included. ‘I think CBAM will speed up the process for inclusion of steel in time for introduction of CBAM in 2026,’ comments Yan Qin.

China’s ETS development has been slow for two main reasons, according to Yan Qin. The first factor is ETS data fraud, and the second is energy security - which overrides all other considerations. In June 2022, China’s energy ministry formally announced a few cases where power plants had faked their emissions data. This led to the introduction of a far more strict set of requirements for emissions reporting, which longer term will be a positive development for CBAM. A huge amount of data has had to be rechecked which has delayed the allocation plan for the second compliance period for 2021-22.

With regard to energy security, China’s coal plants are still running at a loss: their running hours are being squeezed by renewables, while they are still facing relatively high coal prices. In China’s regulated power market, the power plants and co-generators cannot pass on their carbon and fuel costs to the end user, so all these costs are borne by the power plants and generators. The inefficient coal power plants have to keep running to ensure China’s energy security, and their operators cannot cope with a lower ETS benchmark price or higher carbon costs. It is possible that lobbying from these power plant operators has contributed to China’s slow development of its ETS framework, observes Yan Qin.

Looking ahead, China is likely to continue working towards its carbon peaking goals. China is deploying renewables on a vast scale. While CBAM is discussed heatedly in China, it is possible that this is intended to focus attention on the carbon costs of industry, comments Yan Qin. For decarbonisation of China’s industries, the roadmap for efficiency standards released by MITI is important because it affects every sector and includes detailed targets up to 2025, and these efficiency standards will set the upper level of the benchmark price for China’s ETS. 

However, the EU does need to provide clarification for China’s export industries to explain whether a Chinese company will be eligible for reduced CBAM obligations by submitting evidence of green power consumption or green certification. But from China’s energy regulatory perspective, it wants to enhance the green power trading and green certificate schemes.

Clifford Chance’s recent report ’10 questions on the EU carbon border adjustment mechanism’ points out that the EU needs to provide more detail on CBAM, not just for Chinese exporters but for a number of nations that have voiced concerns about the new tax.  These include: details of applications and procedures for CBAM authorisation; information required and procedure for DBAM declarations; application of the methods for calculating direct and indirect embedded emissions, including system boundaries, emissions factors, default values (and when they must be used), carbon prices paid in third countries, adjustments due to free allocation of EU allowances; verification of embedded emissions; how the CBAM registry will work; procedures for sale and repurchase of CBAM certificates. 

The EU will conduct regular reporting on aspects of the scheme, including a report by the end of 2024 on whether to extend the CBAM to products further down the value chain of those products already included, and a report by the end of 2025 on whether to include additional products within the CBAM or to extend coverage of indirect embedded emissions to products that are initially covered only in respect of direct emissions. There will be reports every two years from 2028 on the effectiveness of the CBAM and its impact on carbon leakage, commodity prices and international trade. [12]

Despite the disquiet, not just in China, but among many of the EU’s trading partners, there are grounds for optimism: CBAM brings with it the prospect of future cooperation on carbon markets between the EU and China. At a July webinar on the EU Green Deal and prospects for EU-China cooperation, senior researcher Georg Zachman sounded a positive note: ‘Both the EU and China have a strong will to address climate change and have made corresponding commitments. They have a good foundation for cooperation. The next step is to jointly promote and improve carbon tariff standards. Not only can the EU use it, but China and other countries in the world can use carbon tariff tools to protect their products from the impact of products from low-energy-cost producers. At the same time, they can jointly promote the realisation of decarbonisation plans and take more powerful actions to deal with global climate change.’[13]

Chinese Vice-Premier Ding Xuexiang has added a high-level voice to the call for cooperation. Speaking to European Commission Executive Vice President Frans Timmermans during the 4th high-level EU-China Environment and Climate Dialogue, he said ‘the two sides should tap cooperation potential in renewable energy, green and low-carbon technologies, carbon markets, climate change response, and economic and environmental protection’.[14]

CBAM has the potential to be transformative for China’s industries and to be instrumental in China’s achievement of its carbon peaking goals. The carbon tax is likely to foster domestic technological innovation in China, and encourage companies to be more innovative and efficient, as well as to prioritise renewable energy in order to reduce their CBAM exposure. So while international political wrangling over the controversial tax continues, its impact on China’s green trajectory looks to be moving in a positive direction for global climate watchers.

By Helen Farrell
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6.  Steel industry makes ‘pivotal’ shift towards lower-carbon production
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The steel industry has made a ‘pivotal’ shift towards lower-carbon forms of production, a new report says, but remains short of a 1.5C-compatible pathway.

The new report from Global Energy Monitor (GEM) shows that 43% of planned steelmaking capacity is now based on electric arc furnace (EAF) technology, while 57% would use coal-based blast furnace-basic oxygen furnaces (BF-BOF). 

This marks a key change from a year earlier, according to GEM, when just 33% of planned capacity was set to use EAF against 67% using BF-BOF. The report says this marks a ‘pivotal’ shift for the industry:‘The last year was pivotal for heavy industry decarbonisation. Steel has moved from inertia to progress.’

Despite this shift, the industry is falling short of what would be needed to keep warming below 1.5℃, GEM notes, pointing to the International Energy Agency (IEA) Net Zero by 2050 scenario. This calls for over half (53%) of steelmaking capacity to use EAF by 2050. 

Additionally, the IEA scenario calls for the slashing of coal-based capacity, retiring or cancelling 347m tonnes (Mt). In contrast, the capacity of coal-based steelmaking projects under development grew by 8% in the year ending March 2023, GEM says. 

The report highlights that to avoid long-term carbon lock-in and minimise stranded asset risk, no further reinvestments should be made in BF steelmaking by 2025. 

Steel decarbonisation fails to keep pace

Over the past year, there has been a notable shift in the proportions of coal-based and lower-carbon forms of planned steelmaking capacity, says GEM. 

In March 2022, planned new steelmaking capacity mirrored the world’s existing fleet, with 67% BF-BOF in planning and 68% BF-BOF in operation, versus 33% of EAF in planning and 32% of EAF in operation. 

However, as of March 2023, some 57% of planned capacity was BF-BOF and 43% was largely gas- and electricity-based EAF, the report finds. This is a ‘significant’ shift, GEM says, adding that it shows the industry is starting to face ‘the reality of decarbonisation’.

There has been a 68% increase in the number of EAF developments announced over the last year, with 286m tonnes per year (Mtpa) of capacity under development compared with just 170 Mtpa a year earlier.

Of the new development capacity announced before 2021, 78% uses BF-BOF technology and 22% uses EAF. Since 2021, 48% uses BF-BOF and 52% uses EAF. 

A shift can be seen in operating capacity too, according to GEM. In its earlier report covering the period up to March 2021, some 68% of operating capacity was using BF-BOF, 31% EAF and less than 1% open hearth furnace. Since then, 57% of the projects that have come online have been BF-BOF and 43% EAF. 

But despite this shift in both new developments and operating capacity, the industry is still far from the timeline needed to meet the IEA’s 53% EAF threshold by 2050, says GEM. 

Taking into account a projected 12% increase in global steel demand by 2050, approximately 347 Mtpa of BF-BOF capacity would need to be retired or cancelled, and around 610 Mtpa of EAF capacity added, in order to meet the IEA’s 53% threshold. 

To get on track with this timeline, existing BF-BOF capacity should be retired, capacity under development should be cancelled and BF-BOF plans should be replaced with alternative technologies, mainly direct reduced iron EAF, according to the report.

While the growth of EAF is generally considered a positive sign for the shift towards lower-carbon steel, the carbon intensity of production also depends on the source of electricity used to drive the process and the type of iron feedstock.

Annual steel emissions ‘must halve by 2030’

Collectively, the iron and steel industry account for 11% of global carbon emissions and 7-9% of global greenhouse emissions. 

Steel sector emissions have averaged approximately 3.7bn tonnes of carbon dioxide (Gt CO2) per year since 2019, according to GEM calculations. This is more than all the passenger cars on Earth. 

According to GEM’s Global Steel Plant Tracker (GSPT) – which covers 92% of global steelmaking capacity – some 62% (1,397 Mtpa) of current global crude steel capacity uses BOF, 29% (665 Mtpa) uses EAF and <1% (<6 Mtpa) uses ‘open hearth’ furnaces. 

Approximately 86% of steel emissions came from BF-BOF production, and 15% from EAF production, according to a benchmarking report from 2022. (Accounting for methane emissions from the metallurgical coal mining sector could further increase the reported carbon footprint of the steel industry by up to 27%.)

To align with the IEA’s Net Zero by 2050 scenario for 1.5℃, direct emissions from the iron and steel industry would need to fall to 1.8 Gt CO2 by 2030 and 0.2 Gt CO2 by 2050. 

In 2020, as the Covid-19 pandemic hit, steel demand fell by 0.2% according to the World Steel Association, before bouncing back by 2.8% in 2021. The war in Ukraine and challenges around inflation led demand to again contract in 2022, by approximately 2.3%. 

Demand for steel is expected to grow by 2.3% to reach 1,822.3 Mt in 2023, and again by 1.7% in 2024 to reach 1,854 Mt, according to the World Steel Association. To cut emissions while meeting increases in global demand, the industry will have to shift towards low-carbon forms of production. 

The GEM report notes that while the inclusion of carbon capture utilisation and storage (CCUS) is ‘critical’ in this transition, it is ‘essential to exercise caution’ in order to prevent steelmakers from investing more in carbon-intensive production, given CCUS alone cannot serve as a ‘comprehensive decarbonisation solution’ for the industry. 

But if reinvestment in BF steelmaking capacity were to continue beyond 2025, the only possible way for the sector to reach net-zero in line with the IEA pathway would be ‘major breakthroughs’ in CCUS, Caitlin Swalec, programme director for heavy industry at GEM and lead author of the report tells Carbon Brief. She says:‘This means that CCS/CCUS becomes viable at commercial scale and widely implemented. The IEA pathway leaves room for no more than 5% of BF-BOFs to operate unabated by 2050. As of now, there is no CCS/CCUS successfully operating at the commercial scale at a steel plant.’

Overcapacity could be leveraged

Overcapacity remains a significant issue within the steel industry, with capacity exceeding demand by 26% globally (632 Mt) in 2022, according to the OECD. 

This overcapacity is largely driven by ‘market-distorting government subsidies and support measures’ the OECD says, which keep inefficient steelmakers operating. 

Removing the subsidies could both lead to a healthier steel market, benefiting the industry at large, and help close the gap in production costs between BF-BOF and lower-emissions processes, Swalec tells Carbon Brief. 

With China dominating the market, its market strategy has a particularly strong impact. Chris Bataille, adjunct research fellow at the Columbia University Center on Global Energy Policy and lead author at the global Net Zero Steel project. He tells Carbon Brief: ‘What’s happened is more than half the steel in the world is now made in China. And they have both some of the older, less efficient plants, but a lot of very efficient plants. But the way they’ve structured their industries, they always have slightly more capacity than they do production than they do have demand, which means that about 3, 4, 5% of their steel gets put on global markets, which then depresses the price, which then sets up this stage of global overcapacity.’ 

The gap between supply and demand narrowed in 2021 to 544 Mt from 620 Mt in 2020, however excess capacity has remained at or around 25% since 2018. 

Current development plans and investments in new crude steelmaking capacity sit at 736 Mtpa, according to the 2023 GSPT, suggesting that this trend of overcapacity will continue, unless projects are either cancelled or scaled back. 

Capacity utilisation for the top ten steel producers in 2022 averaged at 72%, a small decrease on the previous year, according to GEM, as shown by the dashed yellow line in the chart below.

Overcapacity in top steel producers remains consistent
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Global steel production (dashed yellow line) and capacity by type (columns), millions of tonnes per annum. 

Source: Global Energy Monitor (2023).

While in India capacity utilisation in India is reported to be very high (97%), the country has a high level of ‘induction furnace’ capacity and ‘lacks transparency around these units’’, says the report. Accounting for a more likely utilisation percentage of these units could add around 30 Mtpa to India’s steelmaking capacity, which would bring its average annual capacity utilisation to ‘a more realistic 79%’. 

Continued development 

The majority of steelmaking capacity development is taking place in Asia, GEM says, with three-quarters of projects under development located in the continent. Of this, 55% is in China and India collectively. 

The growth of new capacity in Asia is particularly significant, as 99% of planned new BF-BOF developments are located in the continent. China and India hold the large majority of these developments (79%). 

China currently accounts for 49% of operating BF-BOF capacity and India just 5%. But India is developing projects much more rapidly. The county’s share of new developments now nearly matches China’s (27% vs 28%) – and it is the world’s largest developer of new coal-based (BF-BOF) capacity. 

Steelmaking is one of the biggest sources of emissions in China, but there is a distinct shift towards EAF in the country, according to GEM. However, the report questions whether China is moving fast enough to decarbonise the sector: 

‘While China has announced policies to curb emissions, these are far behind what is needed to transform the industry in the 2020s. China’s slow decline in industrial emissions coupled with ongoing investments in coal-based steel production also highlights a large gap between their actions and their stated 2060 carbon neutrality goal.’

China accounted for approximately 60% of CO2 emissions in the steel sector in 2022, while India was a ‘distant second’, according to data from Climate TRACE.

Despite India’s steelmaking emissions being a fraction of China’s, the speed and scale with which it is expanding the industry has ‘raised alarms’ according to the GEM report.

The country is looking to add 153 Mtpa of BF-BOF capacity by 2030, the largest share of BF-BOF capacity under development by any single nation.  This would see India’s operating BF-BOF capacity increase by 11% over the next seven years.

The build out of its steelmaking capacity using BF-BOF could quadruple India’s steel emissions from 2021 and 2050, putting its 2070 carbon neutrality goal at risk. Bataille adds:‘Two of the things that keep me awake at night are the Indian steel and cement industries. Because they’re literally set to explode, much like China’s did in the late 90s and early 2000s. India’s hitting that level of development, where things will start moving really quickly in terms of steel demand, cement demand, you can see a tripling of both fairly easily within a couple of decades. And if that [cement and steel production capacity] isn’t clean, it’s going to be hard to meet our Paris targets.’

Blast furnace production is the most carbon-intensive source of steel production, with ‘limited, difficult, and high-cost decarbonisation options’, according to the report.

Therefore, the decisions taken with regards the refurbishment, retrofit and retirement of existing blast furnace capacity and the development of new capacity, will determine whether the sector is able to meet the benchmarks set within the IEA’s 1.5℃ pathway. 

From 2021 to 2022, there was an increase of 36 Mtpa (around 7%) in the number of steel production projects under development in countries with net-zero commitments, GEM notes. If all proposed and under-construction coal-based BF-BOF capacity is fully developed and operated without abatement, the historic overcapacity trend will continue, it says. 

This could create as much as USD 554bn in stranded asset risk, as countries working towards carbon neutrality would need to close emissions-intensive steel capacity early. This total is broken by country in the table below.

Coal-based BF-BOF capacity under development in countries with net zero carbon commitments

[image: IMG_256]

Coal-based steelmaking capacity under development, thousands of tonnes per annum (ttpa), and related stranded asset risks, billions of dollars, in countries with net-zero targets. 

Source: Global Steel Plant Tracker, Global Energy Monitor, March 2023.

The total level of capacity at risk of becoming stranded assets is approximately 882 Mtpa by 2050, GEM says, or 36% of the current global total. 

Out of the 20 companies that hold the largest shares of global steel production capacity, less than half have concrete plans for net-zero by 2050, according to GEM. 

It says progress is beginning to be made to decarbonise the steel industry, but more needs to be done to incentivise a switch to lower-carbon technologies and to scale back overcapacity, to avoid stranded assets and have a chance to meet net zero targets. 

Swalec tells Carbon Brief: ‘We know what technologies we need to implement. The biggest barriers are the cost of these technologies, which can be addressed through policy and the creation of market demand for green steel (differentiation of green steel products from steel produced through higher emissions methods through tools like carbon accounting, product certifications, standards/definition setting, etc).’

To drive forward the development of the steel industry decarbonisation, governments should utilise their purchasing power to drive up demand, Bataille tells Carbon Brief, helping to ‘anchor the market’. He says: ‘Government procurement for structural steel for infrastructure...would send a strong signal that they’re willing to pay more for much, much lower – like 80 or 90% lower – intensity steel. It doesn’t add a lot more to [the cost of] buildings and infrastructure, and even their own vehicles...that would really help sort of anchor the market.’ 

Major industries such as the vehicles sector committing to green steel could further incentivise the transition to green steel, he notes.

Companies such as Iberdrola, Siemens Gamesa, Vattenfall and Volvo have joined international initiative SteelZero for example, committing to buy 100% net-zero steel. 

Over the past year, pledges have been made at the national, international and corporate levels, helping to further speed the transition to low-carbon steel. 

But more could still be done, as Swalec says: ‘Companies need to raise ambition for their net-zero plans. Too many are using false narratives about the need for coal in steelmaking and the state of low-emissions steelmaking technologies.’

By Molly Lempriere

Republished from Carbon Brief under CC license.
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7.  Clean power across industry is key to China achieving net zero. Here are two approaches that can accelerate its use
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China's industrial sector accounts for more than half of the world's production capacity in terms of key bulk industries, and its final energy consumption is expected to grow rapidly, surpassing other countries.

In 2020, China was responsible for 40% of global industrial carbon emissions; among them, the iron and steel and aluminium industries were the main sources of carbon emissions from electricity use in the industrial sector. In the future, increasing electrification and developing renewable energy will help reduce the carbon footprint of the industrial sector.

On the other hand, China's Energy Transition Index (ETI) rating has been on an upward trend over the past 10 years. Strong policy support and continued high levels of investment and research and development in renewable energy have boosted China’s readiness for energy transition by 43% over the past decade.

China has built a robust ecosystem for renewable energy manufacturing and nurtured many emerging industries. The main drivers of this are the diversification of power supply and the enhancement of grid quality. It also shows that it is time to vigorously develop clean power in the industrial sector.

Mainstream solutions for developing clean power

The two main solutions for accelerating clean power deployment in the industrial sector are captive power transition and green power trading.


●  Captive power transition: onsite self-generation, onsite power purchase agreements (PPAs)

●  Green power trading: offsite power purchase agreements (PPAs), green power, energy attribute certificates (EACs)


Captive power transition

A reasonable assessment of existing resources, policy support and new business models can help overcome the resource and economic constraints faced by captive power transition.

First of all, primary aluminium is one of the high energy-consuming industries, and some of its coal-fired captive power capacity needs to be transferred to south-west China, which is rich in hydropower resources. According to our analysis and forecast, without further policy tightening, the hydropower resources in that region will reach their limit for new primary aluminium capacity after 2025, so alternative clean power methods need to be explored.

Secondly, rooftop solar panels have a large potential market in China, but their installation is limited by factors such as property rights and procedures. In the future, with more policy incentives, the installed capacity and coverage of rooftop solar panels will continue to expand, and some barriers will be eased or removed.

Thirdly, in terms of renewable energy consumption, with the progressive increase in the share of renewable energy power generation, curtailment of wind and photovoltaics (PV) needs to be reasonably evaluated and linked to market mechanisms. At the same time, the deployment of microgrids can help balance the curtailment rate of wind and PV.

Fourth, wind, PV and energy storage can benefit power producers, the grid and users, but the high cost discourages market players from investing in energy storage projects.

It is important to note that the investment cost of PV is expected to decrease annually, as well as the kilowatt-hour cost of energy storage equipment associated with it as utilization time increases. Compared to alternative energy storage models, shared energy storage reduces costs and increases revenues.

For example, in Zhejiang Province, as a pilot, the economic efficiency of energy storage projects has been improved by implementing favourable policies ranging from the provincial to the municipal to the district and county levels, such as electricity price subsidies and investment subsidies.

Currently, wind, PV and energy storage are still in the early stages of development. It is believed in the future, as technology improves and costs fall, it will have a scale effect and gradually become fully market-oriented.

At the same time, the deployment and popularization of microgrids can help to control the high cost of energy storage. Microgrids would gradually shift from ensuring electricity supply to generating clean energy and then to achieving zero-carbon goals, from isolated locations to developed cities, with the support of energy storage.

Fifth, the five major sectors in the industrial field have made significant investments in the captive power transition, and their main business models are mainly self-investment and joint ventures. As illustrated below, most enterprises today adopt a single business model, making the return on investment unattractive.

The introduction of innovative business models such as demand response, green financing, and sharing resource pools will assist companies in diversifying risks and increasing returns.

[image: IMG_256]
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Green power trading

Green power trading is booming and is expected to become a key approach for industrial decarbonization by overcoming several challenges.

First of all, the participants and scale of China's green power trading are still relatively limited. In the future, the model of joint procurement in upstream and downstream supply chains could foster more cross-domain collaboration and further promote the sustainable value chain for industrials. For instance, Apple jointly works with its supply chains to identify and implement opportunities and solutions for renewable energy.

Secondly, the green power price is generally higher than the average market price of conventional electricity in China. A lesson from the case of the first cross-provincial green power trading in East China Power Grid is that compared with Shanghai, Anhui and Jiangsu have relatively abundant green power resources. Delivering green electricity to Shanghai not only meets the demand for green electricity in Shanghai but also achieves optimal resource allocation by providing more economical renewable energy power to the demand side.

However, the green power supply and demand value chain has not realized the linkage between green power and the carbon market. In the future, with the continuous maturity of policy guidance and market mechanisms, electricity-carbon coupling is just around the corner.

Finally, China’s green power trading in the industrial sector is still in its infancy and has not yet developed a systematic operating model and management system. Most companies focus on solving some temporary problems and isolated tasks. In fact, there are various operating modes for green power trading, such as in-house self-operation, external support and sharing resource pool.

For example, BASF runs its own renewable energy business through its wholly-owned subsidiary and helps the European Union (EU) achieve its carbon neutrality goal through long-term renewable energy power trading. As a professional consultant for renewable energy procurement, Schneider is committed to using its expertise and experience to provide more comprehensive consultation and advice to industrial companies and assist them in completing their green transformation.

As shown below, companies such as AkzoNobel and DSM achieved green power trading through a resource-sharing pool, which enabled them to access more opportunities to purchase green power, reduce electricity costs, introduce more types of cooperation among stakeholders, and further promote the development of the innovative sharing model.

In the future, China’s industrial sector should actively learn from advanced cases, explore the pros and cons of different models, and advance green power trading towards maturity and professionalism.

[image: IMG_256]

How two consortiums have engaged in shared models for green power procurement.

Image: Accenture

Industrials will play key role in decarbonization

Industrial decarbonization in China will play a vital role in achieving national and global carbon reduction targets.

Therefore, one of the key solutions for decarbonizing the industrial sector is to rapidly increase the use of clean power, which means transforming fossil fuel captive power into clean power and establishing a robust green power trading market.

The continuous maturity of policies and the improvement of marketization will bring bright prospects for clean power, and industrial enterprises need to overcome existing challenges and seize new opportunities.

By Roberto Bocca

Head of the Centre for Energy and Materials, 

Member of the Executive Committee,World Economic Forum

Republished from World Economic Forum under CC license.

The World Economic Forum is collaborating with Accenture on the Clean Power for Industry initiative. It aims to help accelerate the transition of China’s industrial sector, through collaborative action, towards net zero to achieve sustainable development.
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8.  Improving Pumped Hydro Storage Flexibility in China: scenarios for advanced solutions adoption and policy recommendations
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As China continues to build out capacity for power generation from renewable sources, it makes economic and environmental sense to build flexibility into China’s pumped hydro storage facilities as a way of balancing power supply and demand, according to a recent EU-backed study.

China's renewable energy transition

The long-term strategy adopted by the People's Republic of China includes pathways toward a fully decarbonised economy by 2060, as pledged by China’s President Xi Jinping speaking at the UN General Assembly in September 2020. The extensive use of renewable or zero-emission electrical sources is key to achieving carbon neutrality. Variable renewable energy sources (VRES) such as photovoltaic (PV) and wind power will play an important part in this shift, supplying electricity for a variety of uses. For example, in October 2020 more than 400 companies operating in the Chinese wind industry signed the Beijing Declaration, undertaking to accelerate progress toward the net-zero objectives. China is aiming for a cumulative wind capacity of 800 GW by 2030 and 3 000 GW by 2060. [15]

However, the shift to PV and wind power makes balancing supply and demand difficult. Wind and PV installations in China have already soared, particularly in isolated locations with limited access to power. The risk, however, is of VRES production curtailment. In the 2010s, China experienced significant issues linked to variable renewable energy integration, with high rates of wind and solar energy curtailment. This was largely owing to rapid VRES expansion in rural locations with inadequate grid connections, meaning that the power generated could not reach heavily populated and industrialised areas. The reduction in solar and wind project prices, along with policy and subsidy revisions, prompted a surge in renewable energy deployment, overloading the Chinese grid infrastructure and resulting in significant energy losses. Although curtailment rates started to drop after the year 2016, further effort is still required to maintain this trend, given the planned growth in variable renewable energy penetration.

Addressing VRE curtailment and storage in China's energy transition

Between 2018 and 2022, the European Commission supported the ‘Sustainable Hydropower Use and Integration in China and Europe’ (SHUI-ChE) initiative, which has been implemented as part of the activities of the China Europe Water Platform (CEWP). The project was intended to promote information sharing, policy discourse, collaborative research, and innovation possibilities relating to hydropower's role in supporting intermittent power production technologies such as wind and solar power.[16]
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Within this project, data from the ‘Pumped Storage Tracking Tool’ of the International Hydropower Association has been employed to investigate the potential for technological improvement of existing and future Pumped Hydro Storage (PHS) facilities in China to better cope with VRES integration.

PHS accounts for over 95% of the world’s electrical storage capacity, and represents the only fully mature solution for long-term electricity storage.[17] This technology may be one of the most effective large-scale solutions to deal with the issue of integrating VRES in the energy system, thus reducing curtailment by shifting surplus production to periods of higher energy demand.

PHS plants are made up of two or more reservoirs linked together by tunnels or penstocks. Water is transferred between reservoirs. When discharged from the top reservoir, it flows through turbines and produces electric energy (turbine mode operation). During low-demand periods, water is pumped back to the upper reservoir (pump mode operation), thus storing surplus electricity in the form of potential energy.

The number and layout of pump-turbine machines determine the design of PHS plants. Binary, ternary, and quaternary sets are the three major configurations. Binary sets employ a single reversible pump-turbine, ternary sets have distinct pump and turbine machinery mounted on a common shaft, and quaternary systems completely detach the pump and turbine components. [18] 

Since 2016, China has had the highest installed PHS capacity in the world (according to IHA, 44.7 GW of installed capacity end of 2022) and plans to increase it further before 2030. [19]
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The main stages of PHS development in China: from the early era to the NEA Plan
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In recent decades, PHS systems have evolved towards technical solutions that are specifically designed to provide additional operating flexibility to balance strong fluctuations in the grid: Variable-Speed Pumped Storage Systems (VSPS) for binary sets and Ternary Systems (TS) with hydraulic short-circuit. They allow power regulation in both pumping and turbine modes, the latter solution being capable of even finer frequency control. These are in general referred to as ‘Advanced Pumped Hydro Storage’ (Advanced PHS). [20],[21],[22]
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Comparison of load following and power surplus utilisation with multiple units in pump mode (example with two units): Fixed Speed units vs. Variable Speed units

Upgrading present and future pumped hydro storage systems for balancing VRES in China

The whole operational capacity of the Chinese Pumped Storage Plants is presently characterised by large fixed-speed plants with low flexibility characteristics: only 600 MW of the Fengning Pumped Storage Power Station[23] (located in Hebei Province, set to be fully commissioned in 2025), plus 300 MW of the Zhaoqing Langjiang PSP and 400 MW of the Huizhou Zhongdong plant are designed for variable-speed.[24] This is a small fraction of the PHS capacity already under construction or approved. Yet the growing need for less advanced PSPs, which form the majority of China’s PSPs, to balance VRES is one of the main causes of the rapid ageing of these facilities.

However, there is a growing recognition of the significance of improving flexibility in the PHS fleet. The use of variable-speed technology is also being investigated in China, to improve the power grid's security, stability, and economic performance. China is investing heavily and planning to enhance its pumped storage hydropower capacity to support the safe and stable operation of the power grid as well as the large-scale growth of renewable energy sources. The recent emphasis on flexibility and innovation reflects the changing grid demands and the rising relevance of pumped storage in China's energy transformation.

There is huge potential for increasing the flexibility of existing and planned PHS plants in China.

During the SHUI-ChE project, the researchers evaluated the potential for adopting advanced PHS solutions using several different scenarios. These scenarios encompass revamping part of the operational Pumped Storage Plant (PSP) fleet and redesigning future installations that are already planned. In the most likely (high-potential) scenario, taking into account all the major technical and authorisation process constraints, 4% (5.2 GW) of the 132 GW fleet expected to be commissioned before 2035 could additionally adopt advanced PHS i.e., revamping plants older than 30 years and redesigning future PSPs whose construction has not yet commenced.

In a scenario with medium potential, where revamping would affect PSPs between 20 and 30 years old and those already planned but waiting for approval, the quota could reach 11.1% (14.6 GW).  In a low potential scenario the revamping would target PSPs between 10 and 20 years old that have undergone rapid deterioration due to stress and fatigue operating in balancing VRES, as well as future PSPs already planned that have received approval: in this scenario, the quota could reach 26.2% (34.5 GW).

Market improvements and policy recommendations

Advanced PHS requires large investments, either to revamp existing plants or to redesign future installations. Advanced PHS is not always fully justified from an economic point of view: the upfront capital costs (CAPEX) could outweigh the resulting lower operation and maintenance costs (OPEX). 

Targeted market mechanisms that would remunerate the plant owner for the whole set of ancillary services provided to the system need to be adopted if the high capital costs are to be recouped. Furthermore, there needs to be an authorisation procedure to facilitate the revamping or redesigning of PSPs. Policies could then be designed to address permitting and authorisation barriers so that the path from the project phase to commissioning can be accelerated. The SHUI-ChE Project team has drawn up a set of policy recommendations in this direction, combining actions to be implemented at the economic, authorisation, and planning levels.

At the economic level, the team proposes adoption of full and fair remuneration of the ancillary services; at the authorisation level they recommend that policymakers create measures to ease and support the redesign by facilitating, streamlining, and simplifying the authorisation and licensing processes for those plants aiming to adopt advanced solutions; and at the system planning level they recommend that policymakers take into consideration not only the storage capacity of the future PSP fleet but also their characteristics in terms of flexibility.
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Conclusion

In conclusion, future PHS plants need to be constructed to be as flexible as possible, to better match the variability of VRES production. We encourage policymakers to make the authorisation and licensing processes easier and more efficient, and so encourage plant owners to modernise their designs. Support measures, including payment systems, need to be devised to further stimulate this transformation. China’s energy strategy needs to evaluate system flexibility, sufficiency, and stability requirements beyond 2030, as well as possible weaknesses in national regulatory frameworks.

The present article is based on the following scientific publication (open access) where a detailed description of the methodology and all the results are available:

Nibbi, L.; Sospiro, P.; De Lucia, M.; Wu, C.-C. Improving Pumped Hydro Storage Flexibility in China: Scenarios for Advanced Solutions Adoption and Policy Recommendations. Energies 2022, 15, 7918. https://doi.org/10.3390/en15217918

By Leonardo Nibbi, Paolo Sospiro, Newell Boateng, Marco Ciro Liscio
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9.  Monthly News Round-Up
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European News

EU Council adopts new regulation on batteries

In July 2023, the EU Parliament approved more stringent rules on battery sustainability over their entire life cycle. The regulations, which will come into force once the European Council has formally endorsed the text, affect the design, production and waste management of all types of batteries sold in the EU. The regulation sets end-of-life requirements, including collection targets and obligations, material recovery targets and extended producer responsibility. It introduces labelling and information requirements, including on battery components and recycled content, as well as an electronic ‘battery passport’ and a QR code. The regulation stipulates that portable batteries incorporated into equipment should be removable and replaceable by the end-user by 2027.

+ More

European Parliament backs electricity market reform

The European Parliament has backed reforms to the electricity market to make it more stable, affordable and sustainable, paving the way for final negotiations with EU countries. The reforms include abolishing the unpopular revenue cap for renewables and nuclear electricity producers while upholding state support measures and focusing on social protection. Suppliers in EU countries will not be allowed to cut off electricity to vulnerable customers, including during disputes between suppliers and customers, and they will not be permitted to force customers onto prepayment systems. The Energy Committee is backing wider use of so-called ‘Contracts for Difference’ (CfDs) to encourage energy investment, and is promoting Power Purchase Agreements (PPAs) that can help ensure stable prices for consumers and renewable reliable revenues for energy providers.

+ More

EIB increases REPowerEU funding by EUR 15 billion

The European Investment Bank (EIB) has revealed plans to increase funding for its REPowerEU project by EUR 15 billion, bringing total investment in the clean energy initiative to EUR 45 billion. REPowerEU is intended to support Europe's industrial competitiveness and contribute to a swift transition to a net-zero emissions future. The EIB anticipates that the REPowerEU funding will draw in a further EUR 150 billion in clean power investments over the next five years, with a focus on supporting state-of-the-art manufacturing sectors such as solar PV, wind power and battery storage. The bank has also allocated EUR 10 billion in new lending for renewable projects, including wind and solar facilities in Spain and Austria. 

+ More

Major EU investment to boost links with Latin America and Caribbean

President Ursula von der Leyen has unveiled the EU-LAC Global Gateway Investment Agenda (GGIA), under which Europe will invest over EUR 45 billion in 130+ projects in a bid to strengthen its partnership with Latin America and the Caribbean between 2023 and 2027. The projects cover several sectors, including clean energy, raw materials, health and education. Energy projects include Critical Raw Materials cooperation with LAC partners; public transport electrification in Costa Ricca; upgrading Paraguay’s electricity network with support to its electricity administration; the Team Europe Initiative (TEI) on Green Hydrogen to promote Chile’s investment opportunities; as well as the LAC-Global Green Bonds Initiative to mobilise capital for financing a sustainable transition of the LAC region. These projects and initiatives are intended to make the fair green and digital transition a reality on both sides of the Atlantic.

+ More

EU strikes LNG and green energy cooperation deal with Argentina

In July, the European Commission signed a non-binding agreement with Argentina to facilitate a stable supply of liquefied natural gas (LNG) to Europe. The Latin American country is a major player in the global gas industry. The EU will also help Argentina to reduce methane leakages in the fossil gas supply chain, according to the agreement. The two sides pledged to work together to develop and promote renewable energy and energy efficiency, as well as the use of hydrogen and its derivatives in industrial processes, transport, and energy storage.

+ More

Norway to boost production with 19 new oil and gas projects 

Norway has approved 19 new offshore oil-and-gas projects, with total investment of more than NOK 200 billion (EUR 18 billion), according to the country’s Ministry of Petroleum and Energy. The projects will lead to further development or increased extraction at existing fields. Norway’s oil and energy minister, Terje Aasland, said that giving the green light to these developments will contribute to Europe’s energy security and ensure new production from the latter half of the 2020s. Companies getting the go-ahead include Aker BP, Equinor, Wintershall Dea and OMV, with Aker BP securing nine of the 19 approved projects.

+ More

Germany outlines plan to expand and digitalise power grids

Germany's Federal Network Agency revealed plans in June to expand and digitalise the country's power grids. The agency aims to double the number of approved high-voltage transmission lines from 440 km to 900 km by the end of 2023, with further targets of 2 800 km by the end of next year and 4 400 km by the end of 2025. This grid expansion is intended to connect the northern region, where wind power is generated, with industrial consumers in the south and west. The digitalisation will be focused mainly on the distribution sector, where Germany plans to accelerate the installation of smart meters (an area in which it currently lags behind other European countries). From 2025 onwards, households with annual electricity consumption over 6 000 kWh, or PV systems with installed capacity over 7 kW, will be required to have smart metering systems.

+ More

Italy raises renewable energy target to 65% by 2030

Italy has announced a revised energy and climate strategy to align with the European Commissions’ Fit-for-55 and REPowerEU energy packages. The new plan sets ambitious targets that would increase the share of electricity sourced from renewables to 65% by 2030 (the target was previously 55%). It also seeks to ensure power from renewables covers 40% of gross energy consumption across all sectors, including power generation, housing, and transport. Renewable sources are expected to meet 37% of heating and air conditioning needs and 31% of power needs in the transport sector by 2030. Italy wants clean hydrogen to account for 42% of industrial power use by 2030. 

+ More

Finland outlines industry-led hydrogen economy strategy

Finland's government has unveiled an ambitious strategy to establish itself as a leading player in Europe’s hydrogen economy. By leveraging its clean and price-competitive renewable power, the country could produce over 14% of emission-free hydrogen in the EU by 2030. The goal is to reach an annual hydrogen production of 3 million tons by 2035, generating new annual revenues of EUR 33 billion. This comprehensive and ambitious strategy has been developed in collaboration with officials, industry unions, and companies involved in the entire hydrogen value chain. It also outlines practical measures to achieve the set objectives. 

+ More

UK announces reforms to align ETS with net zero target

In July, the UK ETS Authority announced a package of reforms aimed at aligning the UK ETS with the country’s 2050 net zero target. Key changes include a 30% reduction in the total amount of allowances available between 2021 and 2030, with the cap being rebased in 2024. The UK ETS will be expanded to include emissions from domestic maritime travel in 2026, while waste incineration and waste from energy sectors will be included from 2028. In addition, the consultation explored other measures such as including greenhouse gas removals (GGRs) in the UK ETS and reforming existing market stability mechanisms.

+ More

UK ready for nuclear power renaissance

The UK government has formally launched Great British Nuclear (GBN), an independent body that will drive the expansion of nuclear power in the country. The government wants new nuclear projects to provide a quarter of the UK’s electricity by 2050. Alongside the July launch, government has announced a competition for small modular reactor (SMR) technology, which could result in billions of pounds of public and private sector investment in SMR projects that are cheaper and quicker to build than traditional ones. Up to GBP 157 million of grant funding is being made available for nuclear development.

+ More

Netherlands to increase green hydrogen subsidies 

The Dutch government has committed to increasing subsidies for hydrogen production from renewable sources, known as ‘green hydrogen’, by EUR 1 billion in 2024 and another EUR 3.9 billion in subsequent years. The Netherlands aims to have the capacity to produce at least 4 GW of green hydrogen in 2030 and 8 GW in 2032, depending on the availability of wind power, a robust electricity grid and sufficient demand from industry. The Dutch government had earlier said it would earmark EUR 9 billion in the coming decade for the rollout of green hydrogen, out of a total fund of EUR 35 billion dedicated to funding the energy transition. Out of this total, EUR 300 million will be reserved for stimulating imports of green hydrogen, while options to subsidise industrial users for the transition to hydrogen are being explored.

+ More

Ireland unveils National Hydrogen Strategy

Ireland has released its National Hydrogen Strategy, with a view to using its vast offshore wind resources to produce green hydrogen. It has ruled out the production of blue hydrogen made from fossil gas with carbon capture and storage. The strategy includes a 2030 target to install 2 GW of offshore wind generation for production of green hydrogen. Prior to 2030, hydrogen will be produced from grid connected electrolysis from surplus renewables. The country will also focus on expansion of industrial opportunities through the development of export markets for renewable hydrogen and other initiatives such as sustainable aviation fuels (SAFs). 

+ More

Portugal announces auction of biomethane and renewable hydrogen

In July, Portugal's Ministry of Environment and Climate Action announced a 20-day public consultation for the country's first auction of biomethane and renewable hydrogen. The auction is intended to encourage investments in green projects and aligns with Portugal's newly revised goal of increasing capacity to 5.5 GW of electrolysers by 2030, doubling its initial target. Endorsed by the Energy Services Regulatory Authority, the auction will offer 150 GWh/yr of biomethane and 120 GWh/yr of green hydrogen in 10-year contracts at maximum prices of EUR 62/MWh and EUR 127/MWh, respectively. Gas suppliers will also be required to ensure that their fuel supplies include at least 1% biomethane or green hydrogen.

+ More

Polish government offers to buy utility coal assets to speed transition

In an overhaul of the country’s energy sector, Poland’s State Treasury has offered to buy coal-fired power plants owned by Polish state-controlled power utilities PGE, Enea, Tauron and Energa. Poland plans to spin off the coal assets into a new state-owned company, NABE, making it easier for Warsaw to focus on green energy. Many banks are now steering clear of coal-dependent companies. The move is a key step in a process which was due to be completed in 2022 but which was delayed amid negotiations with trade unions and due diligence.

+ More

China News

China moves to control carbon emissions and intensity

China is aiming to shift its dual control system overseeing total energy consumption and energy intensity to one that monitors the amount and intensity of carbon emissions, according to a meeting of the Central Commission for Deepening Overall Reform presided over by Chinese President Xi Jinping on 11 July 2023. The existing energy consumption control system aims to curb overall energy consumption regardless of the energy source, potentially imposing constraints on the development of renewables. This new development is likely to accelerate China’s energy transition, boosting renewable energy development and energy structure optimisation. Experts point out that the new carbon control system will entail more accurate data measuring and verification of carbon emissions, and a more effective carbon market to support its deployment.

+ More

Energy efficiency standards extended to more key industrial sectors

On 5 July 2023, China’s economic planner NDRC and four other government departments jointly issued a circular to update the energy efficiency benchmark levels in key industrial sectors, further expanding the scope of energy-saving, carbon reduction transformation and upgrading in key industrial areas. The circular adds 11 sectors, including ethylene glycol, urea, and titanium dioxide, to the existing catalogue of 25 major industrial sectors that are required to comply with certain energy efficiency standards. Units in both existing and newly added industries that fall short of the benchmarks will be required to undergo technological transformation or be phased out by the end of 2025 and 2026, respectively. This initiative is expected to drive the growth of the energy efficiency service industry and support the modernisation of traditional sectors.

+ More

New measures to spur automobile consumption and NEV uptake

China has announced new measures to boost the EV market. The measures, jointly released by 13 departments, include enhancing NEV (new electric vehicles) charging infrastructure and encouraging the development of vehicle-to-grid (V2G) pilots. Another proposal is to promote battery swapping models for NEVs with pilot projects in public areas. To support the adoption of NEV in rural areas, the document advocates upgrades to rural power grids to enhance load carrying capacity. Meanwhile, there will be a continued focus on lowering the cost of buying and using NEVs, such as adjusting power prices for charging. The country also intends to galvanise the NEV sector by pressing public sectors to buy in NEVS rather than fossil fuel-based vehicles..

+ More

Output and export of PV products surge on high demand

In the first half of 2023, China witnessed a remarkable surge in production of key PV products, including polysilicon, silicon wafers, solar cells, and PV modules, all of which soared by over 60% compared to 2022. According to Wang Bohua, honorary chairman of the China Photovoltaic Industry Association (CPIA), the country's PV exports also rose  13%, reaching a turnover of USD 29 billion. Chinese exports to Europe continued to dominate the module market, while Asia emerged as China's largest market for silicon wafers and solar cells. Buoyed by strong demand, the association raised its forecast for 2023 PV annual installations from 120 GW to 140 GW. However, NEA officials cautioned against the overheated expansion of the upstream manufacturing sector and some unreasonable local requirements that bundle the development of new PV projects with production facility construction, warning of potential disorder in the industry. However, the rapid development of new PV capacity poses increasing risks for power grid integration.

+ More

Renewable energy maintains strong growth in H1 2023

Latest official data from the National Energy Administration shows that renewables generation continued to show strong growth in the first six months of 2023. China installed 109 GW of new renewable capacity in the first half of 2023, accounting for 77% of the overall capacity growth. Solar power, in particular, represented over 70% of the increase in renewables , driving the country’s total installed capacity of renewable power to over 1.3 TW, up 18.2% compared with the same period in 2022. Renewable generation output also rose, reaching 1.34 trillion kWh in the first six months of 2023. China’s investments in power generation projects reached CNY 331.9 billion (EUR 42.1 billion) for H1 of 2023, up 53.8% on 2022. This was again driven largely by rocketing solar power investment, which shot up 113.6% year on year to reach CNY 134.9 billion (EUR 17.1 billion). 

+ More

China curbs exports of gallium and germanium

Foreign buyers of gallium and germanium, two metals used in semiconductors and solar panels, will need to apply for export permits from 1 August 2023, China’s government has announced. The metals are also used in military applications. The US introduced semi-conductor export controls in 2022 to counter China's development of advanced technologies that the Biden administration sees as harming national security. In a statement, China's Commerce Ministry said the new controls on exporting the metals are to safeguard China's national interests. China produces 60% of the world's germanium and 80% of the world's gallium, according to the Critical Raw Minerals Alliance. 

+ More

Certified Emission Reduction Scheme to relaunch in 2023

China is set to revive its voluntary carbon credits trading scheme, the China Certified Emission Reduction (CCER) program, in 2023. The State Council has announced that the country has completed the necessary infrastructure for the relaunch. The CCER program offers an opportunity for companies to voluntarily earn carbon credits if they reduce their carbon emissions, for example by promoting renewable energy generation and afforestation. The program was initially launched in 2015 by the NDRC but was suspended in 2017 due to low trading volumes and lack of standardisation. The program will be relaunched by the Ministry of Ecology and Environment and is expected to encourage a wider range of companies and industries to contribute to national emissions reduction efforts en route to China’s goal of carbon neutrality by 2060.

+ More

Steady growth for China's fossil fuel output and imports in H1 2023

China's energy production rose in the first half of 2023, according to official data. Coal output reached 2.3 billion tons, up 4.4% over the same period last year, while imports soared 93% compared to the previous year, reaching 220 million tons. Crude oil output was up 2.1% to 105.05 million tons, while imports increased by 11.7% to 282.08 million tons. Natural gas production also saw a 5.4% rise reaching 115.5 bcm, with imports up 5.8% to 56.63 bcm.

+ More

Heavy-duty trucks lead China’s FCEV market in H1 2023

Heavy duty trucks accounted for the biggest market share among all the hydrogen-powered fuel cell electric vehicles (FCEV) sold in China in the first half of 2023, according to the most recent industry survey. Between January and June 2023, 2 262 FCEVs came into operation in 44 cities in China. Of these, 39% are in the heavy-duty truck category, including trailers, waste management vehicles and dumper trucks. Buses, including coaches, ranked second, accounting for 24% of the FCEVs. Logistics vehicles(light and medium trucks), took a 22% market share. Mega cities such as Beijing and Shanghai are testing the economic feasibility of hydrogen fuel cell logistics vehicles, paving the way for large-scale commercialisation.

+ More

Leading PV makers propose standardised module size

On 7 July 7 2023, nine leading Chinese PV module manufacturers, namely CSI, Risen, JA, JinKO, LONGi, TW, Trina, Astronergy and DASOLAR, jointly announced that they intend to adopt a standard dimension of 2 382mm x 1 134mm for the new generation rectangular silicon wafer module. The new standard is expected to resolve the recent chaos in the PV market surrounding the wide range of module sizes, including cost, packaging, transportation, installation and design. The move is likely to lead to a lower levelised cost of electricity (LCOE), yielding benefits for both suppliers and customers. Additionally, a standardised module long side vertical hole spacing of 400mm/790mm/1400mm is also expected to reduce material wastage, system costs and installation difficulties.

Additionally, the nine companies plan to establish the ‘Photovoltaic Module Dimension Standardization Seminar Group’ to facilitate regular communication and collaboration, advancing the standardisation of dimensions for other variants of the new generation rectangular silicon wafer modules and promoting the healthy development of the PV industry.

+ More

China's first regional virtual power plant goes online

In the run up to peak summer power demand, China Southern Power Grid's Distributed Source-Load Aggregation Service Platform has accelerated the launch of a multi-functional coordinated virtual power plant across Guangzhou, Shenzhen, and Liuzhou. This synchronised implementation enables rapid responses such as frequency regulation and direct control across multiple provinces and regions, marking the operational debut of China's first regional-level virtual power plant. It aggregates resources such as charging stations, air conditioners, and PV systems for optimised electricity supply. Moreover, the platform enables market-based participation of the power assets, providing rapid demand response within 25 seconds.

+ More

Sinopec commissions world’s largest solar-to-hydrogen plant

Sinopec has commissioned the world’s largest solar-to-hydrogen plant in the northwest Xinjiang region of China. The facility includes a PV generation complex, power transmission lines, a water electrolysis hydrogen production plant, hydrogen storage, and transport infrastructure. It aims to produce 20 000 tons of green hydrogen per year by using solar power for electrolysis. It has the capacity to store 210 000 cubic meters of hydrogen and transport 28 000 cubic meters per hour. The plant’s output is designated for the nearby Tahe Refining & Chemical complex to replace fossil fuel-based hydrogen production. According to the company, the mega project is the largest solar-to-hydrogen project in the world and the first of its kind in China. In February 2023, the company launched its first hydrogen demonstration project in the Inner Mongolia Autonomous Region, which is expected to produce 30 000 metric tons of hydrogen a year.

+ More

World’s first wind farm with 16 MW turbines comes into operation

The world's first offshore wind farm using 16 MW turbines came into operation and started generating power on 19 July 2023, operator China Three Gorges Corporation has reported. Located in Fujian province, the groundbreaking turbine, equipped with a 152-meter hub, has the world's longest impeller diameter of 252 meters, a swept area of around 50 000 m2 and the lightest weight per megawatt. The wind farm is capable of producing more than 66 GWh of clean electricity per year, equal to the annual electricity needs of 36 000 households. The development marks an important breakthrough for China's offshore wind power industry in terms of high-end equipment manufacturing and deep-sea offshore wind power construction.

+ More

CATL moves into electric aviation sector

Contemporary Amperex Technology Co Ltd (CATL), the world's largest electric vehicle battery maker, has joined forces with Commercial Aircraft Corporation of China Ltd and Shanghai Jiao Tong University Enterprise Development Group Co Ltd to establish an aviation company, according to business investigation platform Tianyancha. In April 2023, CATL announced the development of a cutting-edge condensed battery which could be used in the aviation sector as well as in EVs. The company reported that the technology has already been used in civil electric manned aircraft and that it has been tested to ensure it meets aviation-level quality and standards. The announcement represents a significant move by the battery giant into the aviation manufacturing sector, bringing the world a step closer to commercial electric aircraft.

+ More
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10.  Featured Publication
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Green Hydrogen in China: A Roadmap for Progress
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Hydrogen is gaining traction as a vital solution for decarbonisation of hard-to-electrify sectors, and China has embraced it in its latest national development strategy. Despite being the largest hydrogen producer and consumer globally, China currently generates less than 0.1% of its hydrogen from renewable energy sources. In collaboration with Accenture and China Hydrogen Alliance, the World Economic Forum (WEF) presents a white paper that charts China's path to achieve its 2030 green hydrogen objectives, building on WEF's Accelerating Clean Hydrogen Initiative. Through comprehensive analysis of China's green hydrogen market, the paper outlines six development goals, along with key objectives for each goal and 35 enabling measures and recommendations. These centre on building a new energy system and a full supply chain of hydrogen through industrial, regional and global collaborations. By drawing inspiration from the EU and Japan's green hydrogen roadmaps and taking into account China's unique industrial and domestic context, the publication provides a blueprint that could help China realise its ambitious green hydrogen vision, with 2030 serving as a pivotal milestone.

+ More

Corporates, Electricity, and Renewables

An Analysis of Industrial Electricity Use and CO2 Emissions Across the Globe
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This report by US-based Global Efficiency Intelligence provides an essential analysis of electricity usage and emissions in the manufacturing sector across 22 countries, representing 75% of global manufacturing electricity use and responsible for 89% of the sector’s CO2 emissions. It offers a data-driven foundation for decision makers to understand the driving forces behind industrial electricity use and emissions, and so to make more informed decisions in the race to achieve net-zero climate targets. This study shows how and where the industry sector is driving global fossil fuel use through their electricity use and highlights the potential for corporate renewable energy procurement to reduce CO2 emissions associated with electricity consumption. The analysis reveals that electricity demand for manufacturing exceeds annual clean energy generation in most countries. This finding underscores the urgent need to expand renewable energy capacity and promote corporate renewable electricity procurement.

+ More

Material and Resource Requirements for the Energy Transition

[image: IMG_256]

Newly published by the Energy Transitions Commission (ETC), this report provides an evaluation of the natural resources and materials essential for delivering a successful energy transition. To meet growing demand, substantial investments and strong policy support are vital for the sustainable supply of critical minerals. In its analysis of the availability and sufficiency of natural resources for a more sustainable energy system, the study finds that while there is no substantial shortage of any raw materials, scaling supply to match demand by 2030 will be challenging, requiring significant expansion in mining. The report argues that without concerted action to improve materials efficiency, increase recycling, and boost supplies from mining, significant supply gaps may occur for six key materials: lithium, nickel, graphite, cobalt, neodymium, and copper. The authors identify key actions that can be taken by policymakers, miners, and manufacturers to reduce global and local environmental impact and expand supply quickly and sustainably.

+ More

The Heat Pump Wave: Opportunities and Challenges

[image: image]

Heat pumps are set to play a central role in enabling the transition towards carbon neutrality and are also seen as a crucial tool in decarbonising the building sector, achieving independence from imported oil and gas sources. The EU has set out a plan to quickly ramp up the manufacturing and installation of heat pumps. This study by Joint Research Centre (JRC) examines the potential impacts arising from this scaling up of heat pump installations. The analysis finds that replacing 30 million residential fossil fuel boilers with heat pumps would reduce the EU’s gas and oil consumption by 36% in these dwellings, and most households would enjoy lower heating costs by the switch. However, the study concludes that this initiative will require a skilled workforce expansion across the whole value chain, and highlights vulnerabilities within the supply chain vulnerabilities associated with the need to import compressors and semiconductors. For the transition to be fully inclusive, targeted financial support will be vital to ensure vulnerable groups are not left behind the move to clean heating.

+ More

Towards low flow temperatures: Making buildings ready for heat pumps and modern district heating

[image: image]

The water flow temperature in heating systems must be reduced, alongside the introduction of clean heat sources to cut heating energy consumption. A study by Institut für Energie- und Umweltforschung Heidelberg gGmbH (ifeu) in collaboration with Regulatory Assistance Project (RAP) describes how the ‘low flow temperature ready’ (LT ready) concept could be an important tool to provide efficient heating of buildings, particularly with clean heat. It examines the benefits of using low flow temperature water for different heating technologies, focusing on heat pumps and district heating. It also identifies barriers to reducing flow temperatures and discusses the concept of LT readiness. Case studies are included that explore the steps required to make individual buildings LT ready through renovations and city level planning. Additionally, the study explores the potential impact of policy tools and provides an inventory of existing policies that address low temperature heating and LT readiness.

+ More
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[1] Through the European Economic Area (‘EEA’) agreement, Norway implements most EU energy legislation and is a member of the internal energy market.

[2] See for example the annual report of the French energy ombudsman, identifying bad practices by retalers impacting end users and suggested remedies.

[3] See also ACER's Final Assessment of the EU Wholesale Electricity Market Design, 29 April 2022.

[4] For example, the specific measures following the Council Regulation 2022/1854 on an emergency intervention to address high energy prices have set end dates.

[5] See footnote 3 above.  

[6] See ACER's press release of 25 October 2022.

[7] See also ACER's Cross-zonal capacities and the (70%) margin available for cross-zonal electricity trade (MACZT), 2022 Market Monitoring Report.

[8] https://www.oxfordenergy.org/publications/oies-podcast-can-the-eus-carbon-border-adjustment-mechanism-accelerate-progress-on-chinas-emissions-trading-system/

[9] https://www.carbonbrief.org/china-briefing-15-june-cbam-fight-new-energy-milestone-extreme-heat/

[10] http://www.chinacarbon.info/wp-content/uploads/2023/07/1_2022-CCPS-Report-EN.pdf

[11] https://www.globaltimes.cn/page/202307/1293563.shtml

[12] https://www.cliffordchance.com/content/dam/cliffordchance/briefings/2023/06/10-questions-on-the-eu-carbon-border-adjustment-mechanism.pdf

[13] https://mp.weixin.qq.com/s/RRZbxJLRWtyczixvgmSC8A  (Chinese only)

[14] http://www.china.org.cn/world/2023-07/05/content_91261900.htm

[15] GWEC, CREIA, CWEA, Beijing Declaration on Wind Energy, 2020, https://gwec.net/wp-content/uploads/2020/11/Beijing-Declaration-EN.pdf

[16] CEWP, China Europe Water Platform, www.cewp.eu 

[17] Pumped hydro: Water batteries for solar and wind power" (factsheet), www.hydropower.org/factsheets/pumped-storage

[18] Zipparro, Hasen, Davis' Handbook of Applied Hydraulics, 1993, Available at: https://www.scribd.com/document/403978679/Zipparro-V-Hasen-H-Davis-handbook-of-applied-hydraulics-Fourth-edition-pdf#

[19] International Hydropower Association, 2023 World Hydropower Outlook: Opportunities to advance net zero

[20] Valavi, Nysveen, Variable-Speed Operation of Hydropower Plants: A Look at the Past, Present, and Future, 2018, 10.1109/MIAS.2017.2740467

[21] Alizadeh-Mousavi, Nick, Stochastic Security Constrained Unit Commitment with variable-speed pumped-storage Hydropower Plants, 2016, 10.1109/PSCC.2016.7540845 

[22] Fisher, Koutnik, et al., A Comparison of Advanced Pumped Storage Equipment Drivers in the US and Europe, 2012, 10.13140/2.1.1082.4967 

[23] http://cd.hebnews.cn/2023-07/06/content_9033185.htm

[24] http://gd.people.com.cn/n2/2023/0626/c123932-40470246.html
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Policy Recommendations

« Full and fair remuneration of ancillary services: the policymaker, together with the
relevant administrative bodies, should as a first step calculate a fair remuneration tariff for
all the ancillary services, also considering, when possible, the level of flexibility at which
each service can be provided to the grid. These tariffs should then be included in the new
market mechanism.

 Support the revamping of existing PSPs to include additional and advanced flexibility
capacity: the policymaker should elaborate fair support measures, aligned with the
remuneration mechanisms for the additional flexibility, to incentivise plant owners to
upgrade their plants in the direction of higher flexibility.

« Support redesign of plants both planned and under construction to add flexibility
capacity: policymakers should create measures to ease and support the redesign of the
plants, including facilitating, streamlining, and simplifying the authorisation and licensing
processes, and elaborating fair support measures, aligned with the remuneration
mechanisms for the additional flexibility, to incentivise plant owners to upgrade their
design.

« Elaboration of a pumped storage plan that addresses system flexibility and stability
needs: the policymaker should specify necessary characteristics for Pumped Storage
Slexibility following an evaluation of the system flexibility, adequacy and stability needs to
2030 and beyond, and of potential gaps in national regulatory frameworks
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Pumped Hydro Storay a: a rapidly evolving landscape

The development of new PHS in China is evolving rapidly, and every few weeks a new plant is
either commissioned, designed, or planned. Latest statistics from China’s newly published 2022
‘Development Report of Pumped Storage Industry’ by China Renewable Energy Engineering
Institute (CREEI) show that by the end of 2022, PHS installed capacity accounted for 45.79 GW,
with an additional 121 GW under construction, including 48 projects newly approved in 2022,
totalling 69 GW.

The NEA-Plan, which is in line with China's long-term carbon-neutrality plan, goes even further:
China would achieve 305 GW of operational PHS installed capacity by 2035, requiring a total
investment of almost RMB 1.8 trillion (approximately USD 250 billion) over 15 years. To reach this
target, the country would need to install 62 GW by the end of the 14th Five-Year Plan (2025), 120
GW by the end of the 15th Five-Year Plan (2030), and 305 GW by the end of the 16th Five-Year
Plan (2035).
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‘About China Europe Water Platform

‘The China Europe Water Platform (CEWP) s a regional component of the EU Water Initiative.
Kicked off in 2012, it promotes policy dialogue, joint research and business development in the
water sector. This is implemented through analysis, workshops, conferences, study tours and joint
projects to promote exchange of experiences, transfer of technology and improvement of

‘opportunities for business and research. CEWP is supported by the EU and the Peaple’s Republic
of China.
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‘Source: ACER calculations based on data from ENTSO-E transparency platform.
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Deep renovations of buildings in Europe remain at 0.2% per year
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Source: IMF.
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Final energy consumption in buildings in the EU has
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